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1. INTRODUCTION

LabVision®, aka LVis, is a software designed for use in nuclear counting laboratories. Its main
application is to support gamma spectroscopists. However, it can also be used to perform simple
alpha analysis using ROI (region-of-interest) analysis.

Typically, a counting laboratory deals with large numbers of samples, which may arrive in batches
from a client, commercial or otherwise. Most commonly, laboratory procedures require that the
sample measurements are analyzed by a technician with oversight from an expert-level
spectroscopist. In order to maintain quality in this circumstance, the management of large numbers
of samples in a simple manner with a minimal change of operator entry is highly desirable. LVis is
designed to fill that need.

LVis started as an application manager program combining several programs under one common
graphical user interface. Originally, its main purpose was to provide an intuitive but controlled
interface to ORTEC'’s flagship gamma spectrometry software GammaVision. However, over time it
evolved, and many more features were added, e.g. a user management system, a change log to
track who did what when to the system, and support for simple alpha ROl analysis based on the
tracer concept. A major milestone in the long history of LVis was the addition of the ability to
automatically apply geometry corrections to gamma spectrometric analyses that were calculated on-
the-fly during the analysis process by 3™ party programs such as the free code EFFTRAN.

With the release of Version 4, LVis is no longer only a GUI combining different codes. Instead, it
provides everything by itself, becoming a fully comprehensive nuclear spectroscopy application. The
analysis engines of GammaVision are now a part of LVis and ORTEC’s own seamlessly embedded
Monte Carlo algorithm “tRAYcy” is used as the default mathematical correction tool.

The LVis approach is “detector- and sample-type-oriented.” The operator works from a left-hand
“Configuration” side panel, simply choosing a sample counting routine that is typically counting
geometry-specific and is pre-defined by a supervisor for the available detectors. Such parameter
sets contain respective data entry fields to collect all the required sample information, instructions
on how the particular type of sample should be counted and analyzed, and how the results are to be
reported and published. The process is as automated and straightforward for a technician to use as
it can be.

LVis is aimed at users who wish to control several nuclear measuring chains (e.g. HPGe detectors
and their associated electronic measuring equipment) and manage their different measurement
geometries including the individual calibrations, and correction tables. LVis development focused on
providing an easy-to-use, clear, and intuitive interface to minimize user errors.

For hardware actuation (start, stop, delete, read spectrum, and hardware parameter adjustment),
LVis uses the ORTEC CONNECTIONS-32 communication interface used for all ORTEC spectroscopy
hardware.

LVis saves measurements in LVis Measurements .LVM files. By default, all .LVM files are stored in
the LVis Measurements directory under the respective detector subfolder. These .LVM files contain
not only the spectrum raw data, the analysis parameters, and, if already analyzed, the analysis
results but all data relevant to the sample measurement like the sample specific information or the
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detector and sample geometry as well as copies of the nuclear library, the calibration, and if
applicable any correction tables.

Analysis reports are created using SAP Crystal Reports 2020 and respective report templates. In
order to create customized report templates a full copy of Crystal Reports must be purchased
separately from SAP. ORTEC can create custom report templates as a service.

LVis provides its own quality control system. Within the scope of this quality control, energy and full
width half maximum calibration, efficiency calibration, and the background can be verified. As the
verifications are specific per detector, QA measurement parameters are assigned to a detector
(similar to parameter sets for sample counts). QA control charts over a user-defined time period can
be created based upon templates, which can be edited using Crystal Reports.

2 AMETEK

ADVANCED MEASUREMENT TECHNOLOGY



2. INSTALLATION AND FIRST STEPS

This chapter outlines the general, basic steps that are required to ensure full functionality when
installing LVis on a new system. Users must have Administrator access rights in Windows to install
LVis.

Each of the steps below is described in detail in the following sections of this chapter.

2.1 Installing ORTEC Connections

2.2 Installing LVis Reporting Tools

2.3 Installing LVis

2.4 Starting LVis for the 15t Time

2.5 Configuring the Global LVis Settings

2.6 LVis User Management — Password-Protecting LVis Functionality
2.7 Adding and Configuring the Detectors

2.8 Creation of Parameter Sets

In addition, there are a few other steps described that may be required when either:
2.9 Saving the LVis Configuration
2.10 Loading a Configuration File
2.11 Creating and Restoring a Complete LVis Backup

2.1 INSTALLING ORTEC CONNECTIONS

The LVis program is accompanied by a CONNECTIONS Driver Update Kit (Part No. 797230).
CONNECTIONS must be installed before LVis will install. No error message will be displayed if
CONNECTIONS is not installed. Instead, users will not be able to control any hardware.

Be sure to read the Update Kit instruction guide completely! It describes how to install
CONNECTIONS, enable/disable the drivers for ORTEC MCB(s), share ORTEC instruments across
a network, and control the MCB Configuration program. At the end of installation, users will be
directed to restart the computer.

2.2 INSTALLING LVIS REPORTING TOOLS

The analysis reports in LVis are created using CrystalReports templates. CrystalReports is a 3™ party
tool developed by SAP that allows creation of text reports from databases based on respective
templates. LVis supports CrystalReports version 2020 (14.3.x).

In case users want to create their own LVis reports, they can either contact their local ORTEC sales
representative for a respective quotation or they will have to purchase a copy of CrystalReports to
modify the existing LVis report templates themselves.

To generate reports LVis requires the CrystalReports engine and several other tools such as an
Access database engine and a MS Visual C++ Redistributable file. These will be installed together
with LVis.
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2.3 INSTALLING LVIS

To install LVis simply execute the Setup_LVis_4.x.x.x.exe and follow the instructions. The first screen
will ask users to specify the language of the installer.

"M LVis Setup

Welcome to the LVis Setup
Wizard

The Setup Wizard will install LVis on your computer. Click
"Next" to continue or "Cancel” to exit the Setup Wizard.

Figure 1. Specify Installer Language

On the “System information” screen, it is recommended to choose a descriptive system name and
organization. This information will be saved in all measurement data and can later be used as a
reference. For instance, if the user chooses the system name Chemistry 1 and the organization
name NPP XYZ, this information will be transferred to the database so that a detector can be
described in reports not simply by its name, but by the site or group as well (e.g., Detector 5 from
Chemistry 1 @ NPP XY2Z).

W LVis Setup

System information 5
Please enter the following information. ‘
-«

System name:

|Sysbem

Organization:

|Company

Advanced Installer

< Back Cancel

Figure 2. System Information Screen
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On the Installation Folder screen, accept the default installation location, C:\Program Files\LVis and
specify the location for the LVis Database Folder. The LVis database folder defines the default
folder for all LVis data.

5 |

Select Installation Folder ~
Thiz is the folder where LVis will be installed. ‘
-«

To install in this folder, dick Mext", To install to a different folder, enter it below or dick
"Browse",

Folder:

|C: \Program Files (x88)\LVis\ Browse...

LVis Database:

|C: Lvish Browse. ..

Advanced Installer

< Back Next > 1 Cancel

Figure 3. Select Installation Folder Screen

The LVis database folder contains all relevant data for the specific LVis configuration. All
measurement data, nuclide libraries, reports, calibrations, counting routines, report templates,
detector definitions etc. are saved in respective subfolders in this directory. Amongst these are:

¢ \Config — contains the LVis configuration file config.dat in which all LVis settings are stored.
In addition, the configured users as well as the Lab Journal database are saved here.

\Help — contains pdf version of this LVis manual

o \Libraries — default location for all nuclide libraries used within LVis. A set of example and
master libraries are installed during setup.

¢ \Measurements — this is the default location for all LVis .LVM measurement files. For each
detector configured in LVis a folder is created in this directory. Every .LVM file is automatically
saved in this folder. If a measurement was analyzed or started using a predefined parameter
sets (See Chapter 5 LVis Parameter Sets) the .LVM file is saved in a respective subfolder
named after this parameter set.

o \Reports10xx — here all report templates are located. Depending on the language(s) used
for LVis, this folder is named different. Reports1031 is used for German templates,
Reports1033 for English and Reports1036 for French language reports. For more information
on reports and the default report templates see Chapter 7.5 Create Reports.

NOTE: The LVis database directory can be on a local hard drive (the default is C:\LVis) or on a
shared network location. Multiple LVis installations can point to the same LVis database
folder. Note that the LVis database directory must be accessible for LVis to start properly.
In case the LVis database folder is not accessible, LVis will not start but instead display the
following error message:

“The location of the LVis database folder can only be defined during the installation of LVis.
If it is desired to change the location of the LVis database folder after installation users can
do this by changing the Windows ‘Environment system variables’ from the Windows control
panel. Note that the entire LVis database folder must be moved to the new location when
doing this.”
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Continue answering the prompts and when installation is complete, click on Finish. No reboot is
required; however, users will have to allow the LVis User Management to start as a Windows
background process and communicate with LVis via a network protocol.

2.4 STARTING LVIS FOR THE 1°T TIME

When starting LVis for the first time after a new installation, the following screen is displayed.

Figure 4. LVis Startup Screen

See Chapter 3 The LVis User Interface for a detailed explanation of the screen features and
commands.

If no other users have yet been defined, there are two default users: “LVis Admin” and “LVis User”.
e LVis Admin can perform everything. The password for this account is “admin”.
e LVis User can only execute counting routines but not make any changes to the LVis
configuration. The password is “Ivis”.

If it is desired to add/modify users, see Section 2.6.

When using LVis for the first time, it is recommended to login as LVis Admin.

2.41 LVis Configuration Files

When starting LVis there is no LVis configuration available, and users therefore get the choice of
either loading a pre-defined “LVis Configuration” file or starting from scratch with a completely empty
configuration.

NOTE: The LVis configuration, representing the detectors configured for the LVis system as well
as all their respective settings is saved in a single file called the “LVis configuration file”.
This file is located in the “Config” subfolder of the “LVis database directory” which is by
default C:\LVis. The file name for the LVis configuration is always
“WindowsPCName_LVis_config.dat”.
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B Import configuration file x

LvisDatabase (\ymbreidenbacht\Jsers' Name ’
Attenuation Tables
Bateman Equations
Config

i @7 Certificates

= Demo Start
- Food Monitor
i HPGe (tRAYcy Det)
Ui
VirtualDetectors

Counting Geometries

Detector Systems

EFFTRAN_new

Help

ImportExport

Libraries

Materials

Measurements

Measurements_old

MEFFTRAN_1_6

NDM

Parameter Sets

Reports1031

Reports1033

Reports 1036

ROIs

Size Type Modffied
=| Demo Start.dat 279KB DAT File 16.04.2025 11:52:30

&
-

B -

-
4
&
il
-
il
-
-
i
-
4
&
-

*dat LVis configuration *.dat ~

New folder ok | Cancel
| -

Figure 5. Import Configuration File Screen

A demo LVis configuration called “Demo Start.dat” is installed together with LVis. If it is desired to
try LVis, this is likely the best way to start. Simply select the configuration file and import it.

sa9s Chamel 1 Energy: 267keV Counts25  x
m 5 st 20082025 143413 [
% a
&0 =
2
2
00 z
250 500 750 1000 1250 1500 1750
ev
Counts  HPGe (tRAYcy Det) QAEFf Eu-152 Point source_on endcap_250424-1434 (Efficiency) -> 1195 Channel: 499 Energy: 12196 keV. Counts: 30311 x
1102506 ipGe (tRAYcy Det) Start: 24.04.2025 143405
mnmm; Real time: 2175
Live time: 81s g
Dead time 16%
100002 B
10005
100
10 LL h
o Wikl gl
250 500 750 1000 1250 1500 1750 2000
keV
o o]
_

Figure 6. Demo Start.dat Demo Configuration

This demo configuration will have two detectors configured, a Nal based “Food Monitor” and a simple
HPGe based detector system. Both detectors are tRAYcy detector simulations and will therefore not
require any real hardware to be connected.

o If users want to define their own LVis configuration from scratch, simply click Cancel.

o If users want to load an existing LVis configuration file, simply browse to its location and
select it.

NOTE: Simply deleting or renaming the LVis configuration file (while LVis is closed) will allow
users to load another LVis configuration or create a new one after the next start of LVis.
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2.4.2 Registering LVis — LVis Licensing

Users must purchase a license for LVis and an LVis installation must be registered for use with a
license. After installation of LVis, there is a 30-day evaluation period with all features enabled. Once
this period is expired, it is not possible to use LVis any more on the respective computer without
purchasing a license and registering the LVis installation.

When starting a non-registered LVis, the following screen will appear:

LVis License

LVis is currently running in evaluation mode. You have O days left.

To receive a license key for LVis, please complete the following steps:

1. Contacting your local ORTEC sales representative for a quote.

2. Once a purchase order is received, a serial number for your copy of LVis will be provided.
3. Once you have the serial number, enter it below and create a system key.

4, Send the system key and serial number in an e-mail to ortec,software @ametek.com.
5. You wil then receive a license key for LVis on your system.

Serial number:

Create system key
System key:

Activation code:

Figure 7. LVis Initial License Screen

To obtain a license, contact a local ORTEC sales representative for a quotation and purchase the
license. A serial number will be received for every purchased copy of LVis.

Enter the serial number in the respective field of the above dialogue and then press Create System
Key.

The LVis serial number and the system key that is unique to the user’'s computer provide a unique
identification of this specific LVis installation. Send both in an email to ortec.software@ametek.com
and a LVis activation code will be provided. Enter the activation code and press OK. This installation
of LVis is now licensed and registered.

LVis License
LWig iz currently running in evaluation mode. You have 0 days left.
To receive a license key for LVis, please complete the following steps:
1. Contacting your local ORTEC sales representative for a quote.
2. Once a purchase order is received, a serial number for your copy of Lvis will be provided.
3. Once you have the serial number, enter it below and create a system key.

4, Send the system key and serial number in an e-mail to ortec, software @ametek. com.
5. You will then receive a license key for LVis on your system.

Serial number: 123456733

Create system key

System key: 149D9E462

Activation code: 9%hxCe4

Figure 8. Completed LVis License
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Note that depending on the model of LVis that was purchased not all features of LVis might be
enabled. Users can always check and review license information by clicking on Help in the LVis

menu bar and then select License.

F Detectors - 1Vis

: File View Window Settings Editors Logoff Lab Journal -

" &k Detectors

Counts

1000 -
Foou

Configuration About LVis...
Juffer

ood Monitor

PGe (tRAYcy Det)

Manual

License

IV

Figure 9. Locating LVis License Information

The following window will summarize the specific LVis license information:

LWis License =

Valid license found:

[ROI+Alpha] [GammaEngines-+HRAYCy] [ProtectedMode/GMP] [Ext. geometry composer]

Serial number: 123456739

Create system key

System key: 149D9E452 &8

Activation code: 99lhxCe4

Figure 10. LVis License Information Summary

2.5 CONFIGURING THE GLOBAL LVIS SETTINGS

To ensure proper functionality, several global settings (see Section 3.3) can be adjusted in LVis. To

do this, click on Settings on the LVis menu bar to open the following window.
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Root directory for LM-Files: Shared configuration: ] P4t field label
i . Filename:
L:\Measurements Filename:
Sample description: Sample ID:
Date of sample collection: Collection date:
Decay correction to collection: Decay correction since sample collection:
Decay correction during acquisition: .
Directory for parameter import files: Decay correction during measurement:
X Sample size 1@ Sample volume: Unit:  Unit:
o Sample size 20 Sample mass: Unit:  Unit:
Directory for results export:
Protected mode:
X
Auto-expand of available parameter sets:
Mumber of digits for auto increment: 4
Text export: (]
— Time for auto | it [s]:
Library based peak stripping: O ] 300 |
suspect library: L:\Config\Suspected.ib Approval of results: U
Multi detector configrations Mudides and peaks selectable for report:
Disabled [+] Directory for EFFTRAN files:
root_directory!\detector\\method\\filename.lvm o Xl
root_directory\\method\\detector\\filename. lvm
Directory for M-EFFTRAN files:
root_directory\method\\detector_filename.lvm _ v
root_directory\ymethod\\flename_detector lvm (@) X
Units Mames Change log
Simplified mode Messages OK Cancel

Figure 11. LVis Settings

On the main window, several default field labels that are used when creating new counting routines
(aka LVis parameter sets) can be defined. In addition, it is possible to import sample data from a
LIMS and respective export of analysis results. See Chapter 3.3 The Global LVis Settings for more
detailed information on the options on this screen. In addition, see Section 3.3.1 Units and Section
3.3.2 Names for instructions on populating the pull-down lists on the Parameter Set window.

2.6 LVIS USER MANAGEMENT
FUNCTIONALITY

PASSWORD-PROTECTING LVIS

Every user who wants to work with LVis requires an LVis user account to log into LVis from the log-
in screen.

Login *
Login name: Lz Adrnin v
Fazsword: |

[ Use 2. rights set [admin]

Logir ]

Device status: Cancel

Figure 12. LVis Login Screen

LVis uses a user management program called “Uli” that allows assignment of individual rights to
each of the defined users.

“Uli” is a separate program that gets installed with LVis in the LVis program directory (C:\Program
Files (x86)\LVis) and will automatically be started with Windows.

10 AMETEK
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In cases where Uli is not running and someone tries to log into LVis the following error message is
displayed:

! Mo connection to user management.

Figure 13. Uli Not Running Error Message

Uli runs as a Windows background process and can be opened by double clicking on its blue key

icon & shown in the Windows system tray besides the date and time information. Doing so will
open the following window:

L

User:

Name Comment

LVis Admin LVis Administrator
LVis User LVis User

Figure 14. LVis User Management System (Uli)

NOTE: Clicking the “close window” symbol in the top right corner will just close the “Uli” window, it
will not end the user management application. To really close “Uli” users need to press the
left Shift key on their keyboard while clicking the close window icon.

Right after installation of LVis, there are two default users: “LVis Admin” and “LVis User”
¢ LVis Admin can perform everything. The password for this account is “admin”.
e LVis User can only execute counting routines but not make any changes to the LVis
configuration. The password is “Ivis”.

To add a new user or modify an existing user, administrators will first have to log in with a username
that has the right to modify the user management. At the beginning this is LVis Admin. Simply select
“LVis Admin” by double clicking on it or select Log in and enter the credentials for LVis Admin.

Note that once successfully logged into Uli, all buttons become active.
Click the button New to enter the new username and password as well as additional information like

the email address (currently not used in LVis). An LVis user account can either be completely generic
or could refer to a Windows user account. For a generic user (e.g. the defaults “LVis Admin” or “LVis
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User”) the person defining the user accounts must provide not only a username but also the
respective password.

If a user account should be linked to a local Windows account or a domain account, the “Log in
name” for the user must be the name in the Windows domain (e.g. “local\username or
“domainname\username”). In this case, the password is handled by Windows (the complexity and
validity period etc. can be handled by the domain controller). In Uli, one simply needs to enter a “?”
as the password in case the account refers to a Windows account.

Define the rights by ticking the entries in the window.

User information X
First name: John Rights: @) 1. Rights set (default) () 2. Rights set (admin)
Family name: Doe Rights
Comment: System operator B use

[ Settings
Lag in name: domain\jdoe
g L [ Detectors
Email: joedoe@enterprise.com ] Parameter sets
Password [ calibrations
O Libraries
Repeat password: O Sources
Hint: Domain pwd ® Labjournal
[ Peak editor and calibration table

Key card: Add Cardd: ------ O Approval
Fingerprint: Manage = Registered: 0 Finger () Bx. Database
Simplified mode O [ Juser management

OK l Cancel
|

Figure 15. User Account Information

Notice that it is possible to define two set of rights for each user. A default set of rights and a 2" set
of rights typically with more features enabled. It is possible to toggle between the respective set of
rights using the buttons above the list of rights (red marking in screenshot above).

It is possible to assign the rights for the following eleven tasks:

1. Possibility to use LVis (this is to enable LVis administrators to exclude previously configured
users from continuing working with LVis instead of simply deleting the respective accounts)
Make changes to the LVis Global Settings (Section 3.3)

Add or Remove detectors

Create new or modify existing parameter sets

Change existing or create new LVis calibrations

Modify existing or create new analysis libraries

Modify existing or create new analysis reference sources

Use the Lab Journal to find LVM files or create reports via the Lab Journal

. Use the peak editor to manually modify peak fits for re-analysis or calibrations
10. Approve measurements

11. Add entries to the external database

©CONOORWN
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In addition, it is possible to give each user the right to modify the settings of the user management
by checking the box User management or to enable the LVis simplified mode for the respective

user.

2.7 ADDING AND CONFIGURING THE DETECTORS

First locate all ORTEC instruments with the MCB Configuration program, then integrate those
detectors into the user’s LVis configuration. For on-the fly Monte Carlo corrections using tRAYcy,
each detector model must be defined properly. To do this follow these steps:

(_) Detectors - LVis

File View Window Settings Editor

23 Buffer
-4 Food Monitor
B ey Deo)
- Marinelli
© L 2s0m
- -1 1000mi
5B Cerbo100
: m Low
. =M High
_LI Quality Assurance
-0 Background
gg Energy
..M Efficiency

New detector
Simulated Detector
New tRAYcy detector

MCB Configuration

&

Backup config file

a Configuration

_:9 Reference Sources

; Analysis libraries
Materials

tl Sample container

Ready

Figure 18. Selecting
MCB Configuration

Locate each ORTEC instrument available to the LVis system using “MCB
Configuration”. To do so, right click in the Configuration area of the
management panel and select MCB Configuration (see Figure 18 on the
left).

Assign a unique identifying number and a name to each measuring chain.
Users can change the name and number of the detector by double-
clicking on the respective entry in the list and editing the parameters
displayed in the Change Description or ID window.

Configure Instruments Version 9.01

i Rienumber Al
Looking for Instruments - Please Wait ]

Rlenunibes New

4 inputs found on 1 systems

Instr Input Syst

ystem
r 10 1 DEMEEORTLT
Cancel Digdart SH 757

Figure 16. MCB Configuration Locating Instruments

Change Description or ID
Instrument: Input: System: m
130 1 DE-MEE-ORT-LT 1
. Ean:e\
Description:
Digidar

Figure 17. Change Description or ID Window

NOTE: Note that the program MCB Configuration creates a file
(MCBCONS32.ini) in C:\ProgramData\ORTEC Shared\UMCBI
containing information about the identified hardware. LVis will
use the hardware address mentioned in this file and neither the
name nor the number to identify the counting electronics.
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Add the instruments to the LVis configuration by right clicking in the Configuration area of the
management panel and selecting New detector. A pulldown menu will provide a list of the identified
hardware for selection.

Select detector X
s
Digidart Cancel
digiBase
Detector A

Detector B
DS502-1 GMX 38195
D$502-2 input 2

Figure 19. Pulldown Menu for Detector Selection

Configure (see Section 2.7.1) the detector and the electronics according to measuring task and
detector used. This will include specifying the detector model for automated MonteCarlo calculations
and adjusting the detector high voltage, amplifier gain, conversion gain, pulse shaping factors, etc.

Calibrate (see Section 2.7.2) detectors/measurement chains.

2.7.1 Detector Configuration

The detector configuration involves setting the MCB’s hardware
parameters, e.g., detector high voltage, amplifier gain, pulse
shaping factors, etc. as well as describing the detector setup (x-tal
dimensions, endcap material etc.).

This function can only be accessed by LVis users that have the right
to add/modify detectors. To reach the detector configuration, right
mouse-click on the requested detector in the configuration area of
the management panel and select Detector configuration in the
context menu. This will open the window shown in Figure 21, where
details about the “measurement chain”, the detector and electronics
can be defined.

The Electronics section, on the right side of the window, provides
the possibility to describe the hardware by specifying the hardware
model, serial number, and additional text information. Clicking
Details will open the hardware properties control dialog, which
contains multiple tabs (sub-screens). The number and type of tabs
will depend on the respective ORTEC MCB.

For more detailed information on these settings, see the respective
MCB’s hardware manual.

14

Info

Show

Mew Parameter Set

Import parameter set from existing LVM-file
Load parameter set

Sort parameter sets

Detector configuration

DEEggk - vEE@A ~

e
1
F
=
3
=
=
¥
=
F
i

Sample changer settings

Export sample changer settings
Import sample changer settings

Start sample set editor

Start spectrum acquisition

Stop spectrum acquisition

Clear spectrum

MNew energy calibration

Open last energy calibration

Energy calibration parameters

Recall energy calibration

Energy calibration from spectrum file
Delete energy calibration

MNew efficiency calibration

Efficiency calibration from spectrum file
Efficiency calibration parameters

Efficiency fit parameters

Figure 20. Detector
Management Panel
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Detector system x
Det A
?
Detector: Electronics:

Type: Other ~ Details Details

Model: Model:

S/N: S/N:

Add. info: Add. info:

Import Export

I:‘Shnwtwle Open on start cancel

Figure 21. Detector Configuration Window

High Voltage About Status Output Presets
Amplifier Amplifier 2 Amplifier PRO ADC Stabilizer
Gain: 2.63 Baseline Restore Optimize
050 1.10 Auto - Star Auta

i Stop Auto

Preamplifier Type

Fine: 0.B563 Resistor Feedhack Input Polarity

Coarse: %4 ~ w0 @E
Count Rate too low for OPTI Pile-up Rejection
Close

Figure 22. Hardware Properties
Click on Close when all parameters have been adjusted.

NOTE: The changes made on most of the hardware property tabs take place immediately. There
is no cancel or undo option for these changes.

The Detector section on the left side of the window allows description of the detector type (e.g. Coax,
Planar, Well etc.) as well as entry of the detector model name, serial number, and additional
information. Clicking Details will bring up a window where the geometrical dimensions of the detector
crystal and capsule can be specified.

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.

For International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025

DetA Detector details X

Detector: Crystal

Toe lcom v X [ Gormanm ]

Model GEM0-83 ¥-tal diameter

Absorber

SN 62-P43673A X-tal length Window

Lol oGSV Bulletizing radius FrontContact
Top dead layer

F——tndaap

: i — Cup (Hotden)

Setal Length

Side dead layer

Import Export
X-tal hole (cavity) diameter

X-tal hole (cavity) length

[ showr tile [“] open on start Side DeadLayer

Housing

End cap

¥-tal Diameter

End cap diameter

End cap thickness

Mount cup
Mount cup thickness
Window

Windovi-to-X-tal gap

Window thickness
oK Cancel

= o 2z [~][z] =z @ elle o e
5 3 5 N N S 3
5 3 3 5

Window diameter

Figure 23. Detector Details Window

NOTE: The information about the detector dimensions is required when performing MonteCarlo
calculations in LVis such as calculating geometry corrections, TCS corrections, or
simulating spectra.

2.7.2 Detector Calibration

In LVis, calibrations are primarily taken from calibrated measurements (.LVM files). It is possible to
use old legacy GammaVision CLB files, but these don’t contain any information about the calibration
geometry and are therefore not very useful in LVis (they don’t allow easy, on-the-fly geometry
corrections). Although basically every LVM file that contains calibration data can be used as the
source of a calibration, typically distinct detector-specific energy and FWHM calibration
measurements as well as the sample-specific efficiency calibration measurements are used as the
source of calibrations. Users can start either of the two calibration measurements directly from the
context menu of a detector by selecting “New energy calibration“ (see Section 6.3 Creating an
Energy Calibration) or “New efficiency calibration” (see Section 6.4 Creating an Efficiency
Calibration). Note that before it is possible to perform a calibration measurement in LVis, a respective
reference source or calibration source must be created. For more information on how to calibrate a
detector, please refer to Chapter 6 Calibrations.

2.8 CREATION OF PARAMETER SETS

Parameter sets in LVis are predefined measurement and analysis parameters for a detector and
sample geometry. They contain all instructions required for a measurement with subsequent
analysis. This includes among others sample-specific details such as sample name and quantity,
sample origin, sample category, etc., but also specifications regarding measuring time, activity units
as well as analysis settings, such as possibly used corrections, maximum acceptable uncertainties,
calibrations (Chapter 6 Calibrations), libraries (Section 3.2.3 Analysis Library Editor), etc.

There are different types of parameter sets:
e Gamma analysis based on analysis engines
e ROl gamma analysis
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¢ ROl alpha analysis using the tracer concept
¢ Multi measurement parameter sets (a loop — repeat a counting routine multiple times)
o Parameter sets for QA checks, calibrations or detector background measurements

Parameter sets are always assigned to detectors and can only be created and edited by LVis users
that have the right to modify/create parameter sets. In order to create a new parameter set, right-
click on the detector in the Configuration area and select “New parameter set” (see Section 5.1
Creating Parameter Sets) from the context menu.

Alternatively, users can also import LVis parameter set files (.LVP) (see Section 2.9 Saving the LVis
Configuration or Section 2.10 Loading a Configuration File) or apply parameter sets from saved LVis
measurements (.LVM) (see Section 2.11 Creating and Restoring a Complete LVis Backup).

_J p] ? Info

-8 B Mew Parameter Set
) Import parameter set from existing LVM-file

Load parameter set

Sort parameter sets

., Detector configuration

Energy calibration parameters

=

4

£

= Load spectrum
%

;i

Efficiency calibration parareters

Figure 24. Parameter Set Menu

It is possible to define in a parameter set which settings can or must be changed by an operator prior
to starting a measurement and which parameters will be blocked for modification by operators. In
general parameter sets are organized in tabs that may be a little different depending on the type of
parameter set. On the “Sample data” tab, the sample specific information in entered. The “Counting
geometry” tab provides information on the sample material, the respective container, and the position
of the container on the detector. The “Reporting” tab defines instructions on when to analyze and
how to publish the results.

e
p Marinelli:1000ml @ HPGe (tRAYcy Det) X
Sample data | Counting geometry | Analysis || Corrections || Uncertainties | Reporting
Live time preset: [300] | 300,600,027 e W Sample volume: 1 ® Unit: a ~ @
Filename: $De§_SCS_&L$_556_sds-6ts ® y  Sample mass: 1000 ® | Unit: ml v @
Sample ID: Output unit: kg | &
Category: Environmenital
Wet/Dry ratio: @
Sample Type:
Sample Origin: R Formula: %W
Add. information: @
= = X Wet mass [g]: -1
8
F
Reference: 1 &
H
Collection date: 26.03.2025 [0~ | [10:13:04 | & ,
Normalization to output unit:

Figure 25. Sample Data Tab
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The other tabs like “ROI”, “Alpha”, “Analysis”, or “Corrections” provide specific settings on how to
analyze the measurement.

Since parameter sets contain measuring and analysis instructions, they can be used in two different
ways, parameterized measurements can be started using parameter sets or existing spectra can be
analyzed using the analysis instructions in parameter sets. For more details, please refer to the “Start
new (parameterized measurement)” (see Section 7.3.1) and “Analyze current spectrum” (see
Section 7.4) menu items in the context menu of a parameter set (right click on parameter set to see
context menu).

More information regarding parameters sets for measurement and analysis can be found under
Chapter 7 Spectrum Acquisition and Analysis.

2.9 SAVING THE LVIS CONFIGURATION [——
~~Za Buffer

LVis allows users to save complete configurations (all configured ii

detectors, parameter sets, reference sources, and multi-detector B Marinelli

configurations) as well as global settings (including all descriptions,

names, and units). It is strongly recommended that users do this. - 18 1000mI
In the event of a new installation or a hardware problem, the LVis =8 Cerbo100
configuration can be quickly and easily restored using this safety - Hlow
backup file. !

=& Quality Assurance
In order to create a safety backup of the configuration, right-click on N g E:égound
the management panel into the configuration area. Select Backup 1D Efficiency
config file in the context menu. This config.dat file contains the entire
configuration.

New detector

Simulated Detector
MNew tRAYcy detector

IMPORTANT Quality assurance databases, calibration files or
measurements are not saved in the configuration file.
Saving this data must be done separately via backup
of the respective data (easiest is to simply backup the
complete LVis database folder), which is
recommended to be done at periodic intervals.

T

Figure 26. Selecting Backup
Configuration

2.10LOADING A CONFIGURATION FILE

LVis allows users to easily transfer an existing configuration to another computer without having to
copy every single parameter set individually. The easiest way to achieve this is to simply copy the
complete LVis database folder from one machine to the other. Ensure that LVis is not started when
doing this.

When starting LVis and there is no LVis configuration file existing for the respective system
(Remember: The file name for an LVis configuration is always “WindowsPCName_LVis_config.dat’),
LVis will ask after startup if it is desired to load an existing configuration file. Users can then select
the configuration backup file. All adjusted detectors, parameter sets, reference sources, multi-
detector configurations as well as global settings (including all descriptions, names, and units) and
QA databases will appear on the new computer.

Though the user’s detectors will be listed on the configuration tab in LVis, they will very likely be
labeled as “Not Connected”. This is because the respective ports (e.g. USB) to control the hardware
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are not necessary the same as they were on the previous system. Simply run “MCB Configuration”
and then re-connect the detectors using the respective command from the detector context menu.

In addition, the configuration file contains the parameter sets, but it doesn’t contain the additional
files that might be referenced in the parameter sets like calibrations or analysis libraries. So, if these
additional files are not available under the same path/location on the new system, respective error
messages will pop up when using the parameter sets.

NOTE: When using a shared network location that is mounted as a Windows network drive as the
location for the LVis database folder, a configuration file backup is sufficient if the same
network drive is mounted on the new system.

2.11CREATING AND RESTORING A COMPLETE LVIS BACKUP

A full backup of LVis simply consists of the LVis database folder. The LVis database folder includes
everything that is required to restore or replicate a complete LVis system on another computer or
storage.

So, for full backups, just periodically create copies of the LVis database folder. LVis does not provide
internal controls to create automated backups of the LVis database folder. Several 3™ party or
freeware tools are available to achieve this.

To restore an LVis system, simply copy the backup of the LVis database folder onto the new
computer (or make the backup available to the new computer on a shared network location), then
install LVis and specify the respective location of the restored files as the new source for the LVis
database when asked during the setup. In case LVis is already installed and it is desired to modify
the location of the LVis database folder users can do so by changing the environment variables of
Windows. To change the environment settings of Windows start Windows Settings. Navigate to
System—> About. Then click on Advanced system settings and click the Environment Variables
button. (Note that administrator rights will be required to do that).

Computer Name Hardware Advanced System Protection Remate

*fou must be logged on as an Administrator to make most of these changes.
Performance

Visual effects, processor scheduling, memory usage, and virttual memory
Settings..

User Profiles
Deskiop settings related to your sign-in

Settings..

Startup and Recovery
System startup, system failure, and debugging information

Settings..

Environment Variables..

é QK Cancel Apply
|

Figure 27. System Properties
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User variables for MBreidenbach-DEV

Variable Value

OneDrive C\Users\mbreidenbach-deviOneDrive

Path ChUsers\mbreidenbach-deviAppDatalLocalMicrosoftiWindowsA...
TEMP C:\Users\mbreidenbach-deviAppData\Local\Temp

™P C:\Users\mbreidenbach-deviAppData\Local\Temp

New... Edit... Delete
System variables

Variable Value
IGCCSVC_DB AQAAANCMndSBFAERjHoAWE/Cl+ sBAAAA+ KWb/fkiZOTw+WA2D...
LVisDatabase L\
NUMBER_OF_PROCESS0RS 12
Qs Windows_NT
Path C:\Program Files (x86)\Business Objects\Common'3.5\bin\NOTESY;...
PATHEXT .COM; EXE;.BAT;.CMD; VBS;.VBE;.JS;.JSE; WSF; WSH; MSC
PROCESSOR ARCHITECTURE  AMDG4

MNew... Edit... Delete

OK Cancel

Figure 28. Environment Variables

REMINDER The name of the LVis configuration file includes the name of the respective
computer (“WindowsPCName_LVis_config.dat”). So, when copying a backup onto
a new computer and starting LVis for the first time, LVis will ask for a configuration
file. Simply browse to the ~LVis database folder\Config folder and select the old
configuration file so that LVis loads it.
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3.1 GENERAL INTERFACE

3.1.1 Login

After LVis is started, a login window appears. To log in,
select a user from the “Login name” drop down menu or
enter the name manually. Enter the password for the
selected user in the “Password” field and press the Login
Button to log in. The access control is managed by the user
management program “Uli” which can be opened from the
windows system tray. A detailed explanation about “Uli"
can be found in Section 2.6 LVis User Management —
Password-Protecting LVis Functionality.

After logging in, the general user interface of LVis which

| 2., HPGe (tRAYcy Det) (12075)
o = T Test

o 2. tRAYey Nal

Login

Login name:

Password:

Device status:

LVis Admin v]

[JUse 2 rights set [admin)

Login Cancel

Figure 29. User Login Screen
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3.1.2 Top Bar Menu

The menu bar (Section A in Figure 30) contains the following menu items:

ORTEC"®

Figure 30. LVis GUI

File

View Window Settings

,f_} Detectors - LVis

Editars

Logoff Lab Journal

Help

Figure 31. Top Menu Bar
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These entries provide general LVis functionalities:
¢ File — Standard file operations
View, Window — Display options
Settings — Global settings — See Section 3.3
Editors — Configuring an external database — See Section 3.2.6
Logoff — Logoff from LVis
Lab Journal — Using the Lab Journal — See Section 11
Help — Help menu — See Section 3.5

3.1.3 Management Panel

The management panel (Section B in Figure 30), on the left side of the program window, is the main
interface to configure LVis. It is used to interact with and configure detectors, define the counting
routines, create analysis libraries, load the reference sources, and describe the containers and

materials used in the user’s laboratory.

The management panel is divided into five sections:
3.2.1 Configuration Editor

3.2.2 Reference Source Editor

3.2.3 Analysis Library Editor

3.2.4 Materials Editor

3.2.5 Sample Container Editor

Configuration 4

A detailed description of these functions is given in Section 3.2.

3.1.4 Work Bench
The work bench (Section C in Figure 30) displays the live detector

view of connected detectors (see Chapter 4 Detectors), open

parameter sets, and open measurement files (see Chapter 5 LVis
Parameter Sets).

3.2 LVIS EDITORS - WORKING WITH THE LVIS
MANAGEMENT PANEL

Several editors are available through the configuration side bar (the
management panel, Section B in Figure 30). The type of editor can
be selected from the buttons placed on the bottom of the
configuration.

3.2.1 Configuration Editor

In the Configuration section detectors can be connected,
configured and operated. Right-click on a detector entry opens the
detector context menu (Figure 32) which is the main interface to
interact with the detector (see Chapter 4 Detectors). In addition,
parameter sets for Quality Assurance (QA) and regular
measurements can be defined and edited in this section (see
Chapter 5 LVis Parameter Sets).
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& Load parameter set
LT Sort parameter sets
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E Sample changer settings

m Export sample changer settings
E Import sample changer settings

(=] Export sample presets

%, Remove Detector
i QA-Settings
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4 Clear spectrum
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Figure 32. Configuration Section
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The Configuration section is the gateway for all day-to-day operations; for this reason, the
functionalities available here are explained in detail in separate chapters:

o Chapter 4 — Detectors — Explains how to connect, configure, and monitor detectors

o Chapter 5 — LVis Parameter Sets — Explains how to create and manage parameter sets

o Chapter 6 — Calibrations — Explains how to perform and use calibrations

e Chapter 7 — Spectrum Acquisition and Analysis — Explains how to measure and analyze

samples
e Chapter 8 — Quality Control in LVis (QA) — Explains how to set and run QA checks

In addition, it is possible to configure automated sample changers from the detector context menu.
Their configuration and how to count batches of samples is described in detail in Chapter 12 Sample
Changer.

Multidetector configurations, that allow the simultaneous control of multiple detectors are listed in the
“Configuration area” as well. More information can be found in Section 4.6 Multi-Detector
Configurations.

3.2.2 Reference Source Editor

In this section reference sources can be created and managed. Reference sources are certified
sources used to calibrate detectors or monitor their performance through QA checks; see Chapter 8
Quality Control in LVis (QA).

* Cerbo100 nrl | Edit reference source
* Cerbo100 nr2
* Cerbo100 nr3
* Deme (1000m] Marin
# Demo (250ml Marinel Delete reference source

Duplicate reference source

Mew reference source

Figure 33. Reference Source Management Menu

3.2.2.1 Deleting a Reference Source

To delete an existing reference source, open the reference source context menu by right clicking on
the source in the Reference Sources configuration window. Then select Delete reference source
to delete it.

3.2.2.2 Editing a Reference Source

To edit an existing reference source, open the reference source context menu by right clicking on
the source in the Reference Sources configuration window. Then select Edit reference source. This
opens the reference source editor shown in Figure 34.

3.2.2.3 Creating a New Reference Source

To create a new reference source, open the reference source context menu by right clicking
anywhere in the Reference Sources configuration window. Then select New reference source and
enter a unique name for the new source in the dialog. Clicking OK opens the reference source editor
shown in Figure 34.
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To duplicate an existing reference source, open the reference source context menu by right clicking
on the source in the Reference Sources configuration window. Then select Duplicate reference
source to create it.

3.2.2.5 Reference Source Configuration Window

The features of the reference source configuration window are explained below:

a.

24

Name: Cerbo100nrl
Reference date: 01/08/2024
Reference time: 16:00:00

Reference volume unit: | Sample

.'

(b)
)

0K
Cancel

Content: ® from configuration
Nuclide Activity [Ba) Emiss./s Energy keV] 1-Sigma Uncext. [’
Am-241 4430.8 1591.54 59.5 L5 ﬂ Load lorary
Cd-109 60851.1 2227.15 83.0 15 “ Add nucide
| | Co-57 2547.5 2178.37 122.1 15
Ce-139 3147.5 2514.85 165.9 L5 0
Hg-203 9232.7 7522.8 279.2 L5
Sn-113 11637.7 7561.01 91.7 15 0
e- oe tecae 3 seasn & £ian e 1 Print
Library: L:\Libraries\QCY.lb (created on 02/08/2022 22:48:30, last edit on 20/03/2025 @ Edit lbrary
15:15:59)
Description: 0.4243g of OKG 2474-82-1in 100 ml in Cerbo 100 container
When used in sample changer carrier: Sample properties
Bottom position: 6 mm distance from endcap
Top position: 84 mm distance from endcap @ GV certificate
QA liorary X QA lbrary

Figure 34. Reference Source Configuration Window

Reference date: The reference date of the reported activities given on the certificate of the

reference source

Reference time: The reference time of the reported activities given on the certificate of the

reference source

Reference volume unit: The volume unit given on the certificate of the reference source. In
most cases the volume unit is given as Activity per sample or Activity per liter.

Content: The table shows the nuclide composition of the reference source. The activity of
each nuclide can be changed by double clicking the “Activity” entry in the respective line. The
1-0 uncertainty of the activity in % can be changed by double clicking the respective entry.

Description: Text field for miscellaneous information.

OK: Press to save changes.

Cancel: Press to ignore changes.
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h. From configuration: Press to clone data from an existing reference source.
i. Load library: Press to copy the nuclides of an existing library into table (section d).

j- Add nuclide: Press to select a nuclide from an existing library and inset it into table (section
d).

k. Delete nuclide: If a line in the table (section d) is selected, delete it by pressing this button.

I. Emissions/s: If a line in the table (section d) is selected, enter the nuclides activity in
emissions per second for a specific emission.

m. Print: Print a report about this reference source.
n. Edit library: Press to open the library editor (see Section 3.2.3 Analysis Library Editor). Only
emissions listed in the library are used when the reference source is selected for QA or

calibration.

0. Sample properties: Opens the Sample Container Editor to edit the physical properties of
the reference source (see Section 3.2.5 Sample Container Editor).

p. GV certificate: Create a GammaVision certificate file.
g. QA library: Opens the library editor for the QA library (see Section 3.2.3 Analysis Library

Editor). If a QA library is defined, this library is used in QA measurements. In some cases, a
reduced library is preferred in QA measurements compared with calibrations.

3.2.3 Analysis Library Editor

In this section analysis libraries can be created and managed. Analysis |

libraries contain the nuclide data used in reference sources and inthe |7 ’2‘
analysis of measurements; see Section 3.2.2 Reference Source Editor @ Alpha_Am-241

& Alpha_Uranium Mew library
H Background Copy library
% Calibration mix
-

& ENV
IMPORTANT It is currently not possible to use Nuclide Navigator & Exomplel Gamn__ Delete fbrary
database libraries in LVis. -
Figure 35. Analysis Libraries
IMPORTANT A library must be tailored for the measurement task. Management Menu
Only nuclides and emissions that are expected to
appear in the spectrum should be part of the analysis library.

In general, LVis uses the GammaVision nuclide library format .LIB.

Mew folder

3.2.3.1 Adding a Library Folder

Folders are containers that help organize analysis libraries. To add a new folder, right-click anywhere
in the Analysis libraries configuration window. Then select New folder and enter a folder name.

3.2.3.2 Deleting a Library Folder

A folder can only be deleted when it is empty. Delete all libraries in the folder and pick Remove
folder from the libraries context menu.
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3.2.3.3 Deleting an Analysis Library

To delete an existing analysis library, open the analysis library context menu by right clicking on the
entry in the Analysis libraries configuration window. Then select Delete library to delete it.

3.2.3.4 Editing an Analysis Library

To edit an existing analysis library, open the analysis library context menu by right clicking on the
entry in the Analysis libraries configuration window. Then select Open library to edit it.

3.2.3.5 Adding a New Analysis Library

To create a new analysis library, open the analysis library context menu by right clicking anywhere
in the Analysis libraries configuration window. Then select New library and enter a unique name for
the new library in the dialog. Click OK to open the analysis library editor shown in Figure 36.

File: C:\Lvis\Libraries\Master Libraries\Calibration.Lib @

(created on 13/09/2012 11:44:19, last edit on 09/03/2015 13:46:47)

i i.1274.54 keV (99.94%) @

—-K-40 (1.25041e+09 Y)
i i.1460.82 keV (10.55%)
=J-Mn-54 (0.854729 Y)
i 1.834,85keV (99.9752%)
-)- Co-57 (0.744148 Y)
| .122.06keV (85.51%)
- 136.47 keV (10.71%)
[ i.14.91keV (9.15%)
=J- Co-60 (5.2711Y)
i -1332.49 keV (99.9826%)

Load

Add

Save

OO

{ 1.1173.23keV (99.85%)
-)- 2n-65 (0.668048 Y)

¢ i.1115.54keV (50.22%)
- 5r-85 (64.8495 d)

| 1.514.00 keV (98.5%)

+- Y-88 (106.626 d)

B S S

OK

Cancel

@6

Figure 36. Analysis Library Editor

3.2.3.6 Analysis Library Editor

The features of the Analysis library editor are explained below:
a. File: Location of the library file in the file system.

b. Library table: A list of the nuclides and emissions in the library. Nuclides and Emissions
have their own context menus.

c. Load: Press to load an existing library.
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d. Add: Press to load a nuclide from another library.

e. Save: Opens a “Save As” dialog to save the library under a different name or location.
f. Report: Creates a report for this analysis library.

g. OK: Press to save changes.

h. Cancel: Press to ignore changes.

IMPORTANT Adding data from a library adds data for all nuclides that do not exist in the currently
open one. The information about nuclides that are already existing is maintained.

3.2.3.7 Adding a Nuclide to the Analysis Library

There are two ways to add a nuclide to the library.
* Press the Add button (section d in Figure 36), select a library, | s aer ——
and select the respective nuclides. B-Ce-139 (137.6416) | Add nuclide

* Right click on the library table (section b in Figure 36), either next | S55209

to an existing nuclide or in the empty space below the entries. Ju-sss 48959 D
This opens the nuclide context menu. Select Add nuclide t0 I——

open the nuclide import window. Figure 37. Nuclide Context
Menu
Edit/insert nuclide X
Properties Import settings

@Name: Am-241 @Limitgm,pmb; ol % @l:lh Bc B«
@Halﬂife: 432,60000 Years @from; 0 ke ... from Lara ""eb®

@Uncertﬁint\;: 0.1386962 % @to: 0 keV ...from Ortec library @
oK @ Cancel ®

Figure 38. Edit/Insert Nuclide Dialog

The Edit/Insert nuclide screen is described below:
a. Name: Nuclide name in the format Element — Mass.

b. Halflife: Half-life of the nuclide, the unit can be changed in the drop-down menu on the right.
c. Uncertainty: Uncertainty of the half-life given in section b.

d. Limit Em. Prob: Minimum emission probability of emissions added to the library when the
nuclide is imported from Lara (section h) or ORTEC library (section i).

e. From: Lower energy range limit of emissions added to the library when the nuclide is
imported from Lara (section h) or ORTEC library (section i). Emissions below this energy are
not added.
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f. To: Upper energy range limit of emissions added to the library when the nuclide is imported
f from Lara (section h) or ORTEC library (section i). Emissions above this energy are not
added.

g. Emissions type filters: Check A for alphas, G for gammas, and X for X-rays.

h. ... from Lara web: Press to import the nuclide given in section a from the LARA database
(http://www.nucleide.org/Laraweb).

i. ...from Ortec library: Press to import the nuclide given in section a from an existing ORTEC
library.

j- OK: Save changes and add the nuclide to the library.
k. Cancel: Close the dialog without saving.

3.2.3.8 The Lara database

The LARA database is published by the French “Laboratoire National Henri Becquerel” and contains
the reviewed nuclear data from the DDEP, the Decay Data Evaluation Project. The DDEP is an
international collaboration that was formed in 1995. Its members include the BNM-CEA/LNHB
(France), PTB (Germany), INEEL (USA), KRI (Russia), LBNL (USA), NPL (United Kingdom) and
CIEMAT (Spain), The DDEPs objective is providing carefully evaluated nuclear data
(http://www.nucleide.org/DDEP WG/DDEPdata.htm).

To be able to import data from the LARA database the computer needs an internet connection.

NOTE: If the Lara import returns an error messages like “Unreasonable answer from LARA”,
browse to the LARA page and select the respective nuclide for display, then try to import
again.

3.2.3.9 Removing a Nuclide from the Analysis Library

To remove a nuclide from the analysis library, right click on its entry in the library table (section b of
Figure 36). In the nuclide context menu shown in Figure 37, select Delete nuclide and confirm the
action in the dialog.

3.2.3.10 Editing a Nuclide from the Analysis Library

To edit a nuclide in the analysis library, right click on its entry in the Cd-109 (1.26461Y)
library table (section b of Figure 36). In the nuclide context menu shown B o i
in Figure 37, select Edit nuclide which opens the Edit/insert nuclide 122,06 ke (85.51%)
dialog shown in Figure 38.

Cr-51(27.7041d) Notin average
Sn-113 (115.09 d)
Sr-85 (64.8435 d) Edit peak

3.2.3.11 Adding an Emission/Peak to a Nuclide in the Analysis

Library Cs-137(30.05Y) Insert peak
Y-88 (106.63 d)
. . Co-60 (5.2711Y) Add peak
Two ways exist to add an emission, also refered to as peak, to a ~—
nuclide.
e Open the nuclide context menu shown in Figure 37 and select Figure 39. Emissions
Add peak. Context Menu
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¢ Open the emission context menu by right clicking on an existing emission line for the
respective nuclide. Then select Add peak from the emission context menu shown in Figure
39.

For both options, open the Edit/insert peak dialog shown in Figure 40.

Edit/insert peak X

@ Nudide: Cd-109

@ Energy: pi keV
@ Emission probability: 0 %
| |
@ Emission properties: |
I
| Gamma ray: (o] [
X-Ray: j
beta+ radiation:
| Single-Escape:
{  Double-Escape:
Alpha:
@ Analysis
® Key line: I
@ Not in average:
® Oa @c @x
@ ... from Lara web
® ... from Ortec library
' ® oK (D Cancel

Figure 40. Edit/Insert Peak Dialog
The Edit/Insert peak screen is described below:
a. Nuclide: Name of the parent nuclide for this emission.
b. Energy: Energy of the emission in keV.
c. Emission probability: Emission probability in %.
d. Emission properties: Type of the emission. Only one option can be selected.
e. Analysis: The settings in this section influence how the emission is treated in the analysis.
f. Key line: Key lines must be found in a spectrum to identify the nuclide. The peak on position
1 in the list of emissions (section b in Figure 36) for a nuclide is automatically set as a key

line (see the GammaVision user manual for more information). This option can also be set
from the emission context menu (Figure 39).
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g. Notin average: Specifies if the activity determined for this emission/peak should be included
in the average activity of the nuclide. This option can also be set from the emission context
menu (Figure 39).

h. Emissions type filters: Check A for alphas, G for gammas and X for X-rays.

i. ... from Lara web: Press to import the emission given in section b from the LARA database
(http://www.nucleide.org/Laraweb).

j- ... from Ortec library: Press to import the nuclide given in section b from an existing ORTEC
library.

k. OK: Save changes and add the nuclide to the library.
I. Cancel: Close the dialog without saving.

3.2.3.12Deleting an Emission/Peak from a Nuclide in the Analysis Library

To delete a peak from a nuclide in the analysis library, open the emission context menu (Figure 39)
and select Delete peak. This option is only displayed when the nuclide has more than one emission.

3.2.3.13 Editing an Emission/Peak of a Nuclide in the Analysis Library

To edit a peak of a nuclide in the analysis library, open the emission context menu (Figure 39) and
select Edit peak. This opens the Edit/insert peak dialog and fills the fields with the information of
this peak.

3.2.4 Materials Editor

ate: als " deh Deted]
. . . . =3 Exampl
In this section materials for containers, detectors and other a || (samole d
geometries are created and managed. To work with the materials ABS (Detective endcap) (1
. . . . . ivi r 0.5 ew materia
editor, open the Materials section by selecting Materials from pasTE
the options on the bottom of section b shown in Figure 30. Beryllium (1.85 g/cm’) =
Carbon fibre Al plated (1.9
H = Carbon fibre gold plated Import materials
3.2.41 Adding a Material Folder Carbon Fibre (180 /cm’)  Delete material

Folders are containers that help organize materials. To add a
new folder, right-click anywhere in the Materials configuration
window. Then select New folder and enter a folder name.

Figure 41. Materials Context Menu

3.2.4.2 Deleting a Material Folder

A folder can only be deleted when it is empty. Delete all materials in the folder and pick Remove
folder from the libraries context menu.

3.2.4.3 Deleting a Material

To delete an existing material, open the material’s context menu by right clicking on the entry in the
Materials configuration window. Then select Delete material to delete it.
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3.2.4.4 Editing a Material

To edit an existing material, open the material’s context menu by right clicking on the entry in the
Materials configuration window. Then select Edit material to open the material editor shown in
Figure 42.

3.2.4.5 Importing Material

To import a material from a .LVZ file, open the material context menu by right clicking anywhere in
the configuration window shown in Figure 41. Then select Import materials and open the material
from the file browser dialog.

3.2.4.6 Creating a New Material

To create new material, open the material context menu by right clicking anywhere in the
configuration window shown in Figure 41. Then select New material to open the material editor
shown in Figure 42. Material in LVis is a composition of chemical elements and/or molecules. It is
characterized by its name and density.

Material description X
Library @ Elements/molecules Mass fractions @
& Aluminium | & H20 759
& Aluminiumoxide 41203 & Nitric acid HNO3 48
& Boronoxide B203 @ Triuranium octoxide U308 135
@ C2F4n Polytetrafluoroethyle @ Uraniumdioxide U0D2 19
& C2H4n Polyethylene & Uranylsulfate V02504 39

@& C3HEn Polypropylene
& COHon Polystyrene
& Calciumoxide Ca0
@ Calciumsulfate CaS04
{ | @ Carbondioxide CO2
@ Cellulose C12H20010 @Maleriai name: Yellowcake in acid (1g U per Smi)

@Density [g/cn?) 1,27

@New @ Edit @De!ete ® 0K _@ Cancel

Figure 42. Material Editor

Features of the Material Editor are described below:
a. Library: A list of molecules and elements in the library. Move them to the editor (section b)
by drag and drop.

b. Editor section: Lists the elements and molecules composing the present material. To
change the mass fraction of an element, double click on the mass fraction column in the line
of the respective element.

c. Material name: The name of the material. When “New material” was selected to open the
editor, the field is empty and can be edited.

d. Density: The density of the material in grams per cubic centimeter.
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New: Press to create a new element or molecule in the element editor shown in Figure 43.
Edit: Press to edit an existing element or molecule in the element editor shown in Figure 43.
Delete: Press to delete an existing element or molecule from the library.

OK: Press to save changes and close the editor.

Cancel: Press to close the editor without saving the changes.

BElement library @ Elements @ Atomic fractions
#& Ac - ACTINIUM ‘ # H -HYDROGEN 10
& Ag- SILVER & 0 - OXYGEN 10
# Al - ALUMINUM # S -SULFUR 1
& Ar - ARGON & U - URANIUM 1
& As - ARSENIC
8 AL - ASTATINE
& Au-GOLD
& B - BORON
# Ba- BARIUM
& Be - BERYLLIUM
& Bi-BISMUTH @ Molecule name: Uranylsulfate U02504 .
Lo --—-— sas sem A +
don'tuse (] +: @ e @ e

Figure 43. Molecule/Element Editor

Features of the Molecule/Element Editor are described below:

a.

e.

Element library: A list of all elements in the library. Move elements into the editor (section
b) by drag and drop.

Editor section: Lists the elements composing the present molecule. To change the atomic
fraction of an element, double click on the atomic fractions column in the line of the respective
element.

Molecule name: Enter a unique molecule name. Avoid special characters.

OK: Press ok to save the changes and close the dialog.

Cancel: Press cancel to close the dialog without saving the changes.

3.2.5 Sample Container Editor

In the Sample container section, users can create and manage the containers that are used for their
reference sources and to describe counting geometries. Note that here LVis displays the content of
the “Counting geometries” subfolder in the LVis database directory.

LVis supports three different general types of container geometries:

32
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e Marinelli beakers
e Point sources

@40 mm point source EuCo stacked
&1 Cerbo100

-3 EFS - point source on foil in ring
-1 EFS Czech Metrology Point Source
- EFS Point Source - 5mm dia

--¥» Examples
-3 IAEA 2002 Point
- Mixed nuclide point source film
-3 Petri dishes

& Point Source 30 cm
-1 Point Source 60mm
s
L

M P

-] Point Source
-] REMSPEC
H--¥» RR MOD

New sample container |

New folder

Figure 44. Sample Container
Management Panel

CHAPTER 3. THE LVIS USER INTERFACE

To add a new container, or a new folder, right-click on the
management panel. When selecting “New sample container”
the following dialogues will pop up. In the first it is possible to
define the name for the new container

oK

Cancel

Figure 45. New Sample Container Dialog

In the following menu users can select the “Type” and provide
additional descriptive information.

Sample container

Name:

Type:

Add. info:

Filter

Details

Cancel

Figure 46. Sample Container Definition

When selecting “Other”, no Monte Carlo calculation will be possible and no further information can
be entered. “Cylinder” and “Filter” will both describe a cylindrical sample geometry. “Point” will
describe a point source and “Marinelli” a Marinelli beaker geometry. Depending on the selected
container type, the “Details” section, where one can define the respective container material and
dimensions, will change. The two screenshots below show the dialog for cylindrical and Marinelli

type geometries.
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-
Cylindrical container details X
Conahar E— e o
0 3
0 o o Container Walls
Contai bottom thickr 0 Container hole diameter [mm]: 0
Container hole length [mm]: [} HH
H Oetector
HE
i
Dsnce S
nclde
ok Cancel ok Cancel
| . = _

Figure 47. Container Details Dialogs

3.2.6 External Database Editor

With the “External Database” feature of LVis it is possible to link a complete set of additional sample
data to a measurement and show this data on a separate tab in an LVM file. Which key value is to
be displayed in the respective tag field of the parameter set and what additional data should be
shown on the new LVM tab can be defined here in the external database editor. For more information
see Chapter 5 LVis Parameter Sets.

3.3 THE GLOBAL LVIS SETTINGS

The Settings window allows users to define global parameters for the entire LVis system.

Settings

Root directory for LVM-Files:

L:\Measurements]

Shared configuration: [ Rpriredrs

Filename:

Sample description:

Filename:

Sample ID:

Directory for parameter import files:

XI|.
Directory for results export:
XI|-
Library based peak stripping: O
Suspect library: L:\Config\Suspected.lib
Multi detector configurations
Disabled (o]
root_directory\\detector\\method\\filename.lvm O

root_directory\ymethod\\detector\\filename.lvm
root_directory\ymethod\\detector_filename.lvm
root_directory\ymethod\\filename_detector.lvm

Date of sample collection:
Decay correction to collection:

Decay correction during acquisition:

Sample size Sample volume:

Collection date:

Decay correction since sample collection:

Decay correction during measurement:

Unit:  Unit:

Sample size Sample mass:

Unit:  Unit:

Protected mode:

Auto-expand of available parameter sats:

Number of digits for auto increment:

Text export:

Time for auto logout [s]:

Approval of results:

Nuclides and peaks selectable for report:

Directory for EFFTRAN files:

80

s

300

(< ) <]

Directory for M-EFFTRAN files:

Units Names

Simplified mode Messages

Change log

Cancel

Figure 48. Global Settings
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The fields on the Settings dialog are defined as follows:

Path to the base directory of all measurement data — Unless it is defined differently by
additional program functions, all measurement data is filed in this directory.

If LVis is supposed to import sample data from a LIMS users can specify the path here to the
respective directory where the sample information files are located. Importing sample data
via automated file exchange requires some additional customization. If it is desired to use
this feature, contact a local ORTEC sales representative.

If LVis is supposed to export analysis results to a LIMS users can specify the path here to
the directory where LVis will save the analysis results files that are to be imported by the
LIMS. Exporting sample data via automated file exchange requires some customization. If
users would like to use this feature, contact a local ORTEC sales representative.

Activation of library-based peak stripping — More detailed information can be found in the
GammaVision manual. Note that when using the engines ENV32 or NPP32 this setting is not
taken into account, but the library based peak stripping is activated by default.

Definition of the suspected nuclide library — Here the path to a library is defined, which is
used to retroactively compare unidentified peaks of an analysis in order to propose in the
report a nuclide for these peaks. This library is not used for the actual analysis and thus can
contain significantly more nuclides.

Simultaneous measurement support activation with several detectors using
parameters sets of the same names (multi-detector configuration) - Here users can
define the storage location of these multi-detector measurement data as well as the automatic
file name generation. For further information, please refer to Section 4.6 Multi-Detector
Configurations.

Itis also possible to adjust several input field labels in order to better correspond to the actual
laboratory setup. The labels proposed here are default values only. Users can also adjust the
names in the respective parameter set.

Enable the “Protected Mode” — In this operating mode, LVis won'’t allow a user to overwrite
an existing file but will instead always display a “Save As” dialogue. In addition, it will never
show a standard “Windows file explorer” type window when opening a file manager dialogue
but LVis will show its own file manager. This is for GMP compliance.

Auto-expand of available parameter sets — Automatically open the geometry list of a
detector in the configuration bar (in case of many geometries or detectors, suppressing this
functionality promotes faster operation).

Number of digits for auto increment — Here users can define the number of digits, start
value and validity period of indexes. Automatic indexing in file names can be used in the
parameter set by adding $i$ in the name field (see Section 5.2 Defining the Parameters).

Text export — Activate here the results export feature via text file export (See Section 7.7.2
Exporting Results From an LVM File).
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Time for auto logout [s] — If LVis shall automatically log out a user after a certain idle time,
simply enter a time in seconds here.

Approval of results — If measurements shall be approved before being published (e.g.
results exported to a LIMS or QA measurements being transferred to the LVis detector QA
database), tick this box (see Section 7.7 Approval of Measurements and Exporting Analysis
Results for more details).

Directory for EFFTRAN Files and Directory for M-EFFTRAN files — In case the free
software EFFTRAN by Tim Vidmar (www.efftran.com) is being used for the calculation of true
coincidence summing factors or efficiency transfer, it is possible to automatically have LVis
combine all necessary information about the geometrical setup and trigger the calculation.
To do this simply enter the EFFTRAN and MEFFTRAN file locations. More information can
be found in Section 7.8.2 Using (M)EFFTRAN.

Clicking on the Units and Names buttons directs the software to the respective menus where
users can define default values for the respective pull down menus in the parameter set (for
further information refer to Sections 3.3.1 Units and 3.3.2 Names).

Under Change Log it is possible to specify after which actions in LVis, operators must enter
comments/justifications/descriptions for their respective changes. This is typically only used
when working under GMP conditions. Comments on the following actions are possible:

Changelog settings X

Reasons/comments for changes [ detector configurations oK }
[:] parameter sets/counting routines
[ reference sources Cancel
[ I materials
") sample batches/series
C]LV\S settings
[ Jfile operations

[ measurement files

- S

Figure 49. Change Log Settings

When clicking on Simplified Mode two basic settings for the LVis Simple Mode can be
defined. In LVis Simple Mode, a “short background” measurement is automatically performed
when no sample is being acquired. This short background is used to verify if the detector
background has dramatically changed between the acquisitions of samples. Here it is
possible to define the “Live time preset for the short background” and what the respective
acceptance limit for the quick background measurements is. The tolerance limit is taken from
the QA settings for the detector but due to the short counting time of the “short background”
and the resulting higher uncertainty of the results, the QA limits are multiplied with the factor
defined here.
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Settings for simplified mode x
Live time preset for short background 30
Factor fiir quick background limits 2
Dead time limit for warning 20
Dead time limit for cancel 30
oK l Cancel

Figure 50. Settings for Simplified Mode

In addition, it is possible to define the “Dead time limits” for the Simple Mode in this dialogue.
In Simple Mode, before starting a sample count, LVis will always do a dead time check to
ensure that the source activity is not unreasonably high. It is possible to define two thresholds
for this dead time check in the “Simplified mode” settings. The lower threshold is considered
a “warning limit”. In case the dead time is below the “warning limit” (default 20 %) then the
sample is counted immediately. When the dead time is above the “cancel threshold” the
measurement will not be started, and a warning message will be displayed.

When the dead time is between the warning and the higher, the “cancel” threshold, then the
acquisition will be delayed, the dead time constantly monitored and as soon as it has fallen
below the warning limit, the acquisition is automatically started. The default for the “cancel
threshold” is 50 %.

For more information see Chapter 13 LVis Simple Mode.

o Messages — As described in the parameter sets chapter, the Simple Mode offers an easy
way to perform automated contamination checks by ticking the box “Validate gross count rate
against QA background” on the “Reporting” tab of a parameter set. At the end of such a
contamination check one will get a message displayed summarizing its result. These
notifications can be defined when clicking on Messages in the LVis Global Settings.

Messages X

Sample measurements

if gross count rate is in QA background

No contamination of container - you can re-use it!

if gross count rate is above QA background

This container is contaminated - don't use it!|

if ROI activity eceeds ROT limit:

Sample exceeds food activity limit! Don't use!

I oK ] Cancel

Figure 51. Messages Dialog
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Here the sample size and activity units provided for selection in the LVis parameter sets via the

respective pull-down menu can be defined.

Activity Mass and volume oK

Name Factor MName Factor

Bg 1 g 1 Cancel
kBq 0.001 kg 0.001

MBq 1e-06 I 1

mBq 1000 ml 1000

Ci 2,7027e-1 m3 0.001

mCi 2.7027e-0 cm 1

uCi 2,7027e-0 cm?3 1000

I I

New Delete New Delete

Figure 52. Units Definition Screen

Several commonly used units are already predefined. However, users can add any number of units,
which can then be selected in a parameter set.

IMPORTANT Newly added units are only available after their setup has been completed. LVis
Measurements and parameter sets that were open, when the new unit was created,
will only offer the new unit in their pulldown menus, once they are closed and
opened again.

A factor is displayed next to each unit. This factor defines the ratio between this unit and already
existing or base units (which have a factor 1).

Example: Liter corresponds to a factor of 1, m® corresponds to a factor of 0.001 since 1 liter
correspond to 0.001 m3. The volume unit ml has a factor of 1000 since 1 | corresponds to
1000 ml.

To add a new unit, simply click on New. The following window opens:

I
Mame: OK
Factor: 0 Cancel
Type: Undefined ~

Figure 53. New Unit Window

Enter the respective unit's name as well as the corresponding factor and type then click on OK.
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The “Type” is important since it defines the dimension of the unit.

Only units of the same dimension can be converted into each other. Type: Undefined v

Undefined
Mass

However, note that the sample filling height (a length) and the
sample volume can both be used to describe the sample size
provided that the sample container dimensions are specified as

well. Some other dimensions frequently used like “daily intake DI” Length
or “sample” are simple numbers. Area
Activity
NOTE: Users can also add further explanation to their units. For Number
example, users can differentiate between dried (dry
mass) and untreated samples (moist mass). This can Figure 54. Type Selections

easily be indicated in the sample reference unit by using
kg (DM) and kg (MM).

3.3.2 Names

In LVis users can add descriptive information to each measurement, so called tags. These tags can
be predefined so that they do not have to be manually entered every time when starting a new
measurement. Instead, users can simply select them from the respective pull-down menu in the
parameter set. To predefine the tags, click on the Names button in the global settings window (Figure
48) to open the following dialog.

Sample Type: Category Sample Origin: oK
Name Shor Description Shor Description Short..
Calibration source cs Energy Calibration EnCa Oak Ridge OR Cancel
QA check source QACE Efficiency Calibration EffCa Knoxville [
Liquid Food LF QA Efficiency Check  QAEf Memphis MP
Solid Food SF QA Energy Check QAEr
Environmental - Li... L QA Background Ch... QABk
Environmental - So... S Background (long) Bkg
Air monitoring Air 0A check 0AC
News Delete News Delete News Delete
"] Required B Required "] Required

Figure 55. Names and Shortcuts Dialog

The tag “Category” cannot be changed but users can add categories. The tags labelled “Sample
origin” and “Sample type” in the above screenshot are variables that can be named differently by
clicking in the field above the table.

Note that for parameter sets that are linked to an external database, the “Sample origin” field will be
used for the selection of a dataset and will hence not display the entries defined here.

In addition, one can specify, for each tag, whether it is a mandatory, “Required” field that must be
entered into the parameter set by an operator prior to starting a parameterized measurement.

Each tag can be assigned with an alias (Shortcut), that is then applied in the parameter set when
automatically generating file names using the dollar commands The respective commands are $C$
for the “Category”, $U$ for the “Sample origin” and “$L$” for the “Sample origin” field, respectively.
For further information, refer to 5.2 Defining the Parameters and Table 1. Dollar Commands.
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In order to add a new name or description, click on New below the respective table. The following
window opens:

Description 0K

Shortcut: Cancel

Figure 56. New Name and Shortcut

Enter the name or description with its corresponding abbreviation, then click on OK.

IMPORTANT Newly added units, names, and descriptions become available for use once data
entry on the Settings dialog is complete, and the dialog is closed. Measurements
and parameter sets that are open when a new description is created will only offer
it in the respective pulldown menus after they are closed and opened again.

3.4 THE LVIS LAB JOURNAL

The LVis top menu bar (Section 3.1.2) provides three options under “Lab Journal”:
e “Start Lab Journal” opens the Lab Journal program
¢ ‘“Import measurements” creates a new or updates an existing Lab Journal database with the
data from all LVM files in the ...\LVis database directory\Measurements directory.
e “Change Log” opens the change log database

3.4.1 Lab Journal

The LVis Lab Journal is a log (a database) of all the measurements, their related sample and analysis
information, and the corresponding analysis results. The graphical interface of the Lab Journal allows
easy file filtering, data retrieval, and reporting data from multiple measurements.

r
117 LVis Lab Journal X
Storage path: Remove filter| ?
Start date and time of File
from 01.01.2024 | [00:00:00 | o 02062025 v | |11:30:37 | -
Date of last storage Special
Ofrom |01.01.2024 oo:00:00 2| (Jto  |02.06.2025 11:39:37 5
Type Status
Sample Type: Category: Sample Origin:
- miB min Qall Oal
() calibrations (O not archived
Parameter set: Detector: - -
= = (OQA measurements () deleted
(O Multi detector (Jnot approved
Sample description Add. Information
Search Other versions 350
Detector Category File name Start Lastsaved Sample Origin Sample descri.. Sample Type: Paran
Buffer Lung Count Sum_LC_240926-0831.vm 2024-09-26 08:31 2024-10-15 14:06 PHANTOM 175 Lvis Admin (D) Lung I
Top Full Body Count 1-TEST-TOP0O3.Ivm 2024-09-20 07:45 2024-10-15 11:51 PHANTOM 175 LVis Admin (D) Full Be
Buffer Intestine Count Sum_GIC_240927-2242.Ivm 2024-09-27 22:42 2024-10-15 14:14 PHANTOM 175 Lvis Admin (D) GI
Bottom Efficiency Calibration Bottom_EffCal_GLvm 2024-09-27 08:30 2024-10-08 18:03 54 241MIX1503 Lvis Admin (D) Efficie
Buffer Full Body Count Sum_FBC_240920-0746.lvm 2024-09-20 07:46 2025-03-17 11:11 175 Lvis Admin (D) Full Be
Bottom Full Body Count 2-TEST-BOT006.vm 2024-09-20 07:48 2024-10-15 12:00 PHANTOM 175 Lvis Admin (D) Full Bc
Top Intestine Count 1-TEST-TOPOO7.lvm 2024-09-27 22:45 2024-10-15 12:44 PHANTOM 175 Lvis Admin (D) GI
Buffer Efficiency Calibration Sum_EffCal_240927-0830_GLIvm 2024-09-27 08:30 2024-11-08 11:13 GI 241MIX1503 Lvis Admin (A) Efficie
Buffer Lung Count Sum_LC_240026-0824.lvm 2024-09-26 08:24 2024-10-15 14:02 PHANTOM 175 LVis Admin (D) Lung
Buffer Lung Count Sum_LC_240926-0835.vm 2024-09-26 08:35 2024-10-15 14:08 PHANTOM 175 Lvis Admin (D) Lung
Top Lung Count 1-TEST-TOP00Z.m 2024-09-26 08:26 2024-10-15 11:38 PHANTOM 175 Lvis Admin (D) Lung
Bottom Full Body Count 2-TEST-BOT008.lvm 2024-09-20 07:50 2024-10-15 12:01 PHANTOM 175 Lvis Admin (D) Full Be
Bottom Intestine Count 2-TEST-BOTO0L.vm 2024-09-27 22:38 2024-10-15 13:15 PHANTOM 175 Lvis Admin (D) GI
Buffer Lung Count Sum_LC_240926-0832.Ivm 2024-09-26 08:32 2024-10-15 14:06 PHANTOM 175 Lvis Admin (D) Lung
Roftom Iuna Count 2-TFST-ROTONA.vm 2024-19-26 NA:33 2024-10-1511:20 PHANTOM 175 1 Vis Admin (M Iuna
Select all

Figure 57. LVis Lab Journal
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It is important to note, that there is not one single LVis Lab Journal database (LabJournal.mdb) but
one for every year (e.g. “LabJournal2025.mdb”). These are located in the “Config” folder of the LVis
database directory. If these files do not exist, Import measurements will create them automatically
by scanning the LVis database folder and importing the data of all LVM files into the respective Lab
Journal database.

Laborjournal Import X

This function imports your LVM files into the lab journal. Each measurement will get a unique ID if it does not already have
one. Only in this case it will be saved again.

Measurements for which the import failed will be displayed below. Press "Start" to begin the import. Importing might
take several minutes.

Flease make sure not to shut down the computer during import.

Status: Importing L:\Measurements\ASC\Cerbo100_3mm\Cerbo100 Cerbo nr 3 endcap cal nr2 on shelf optiol.lvm

Cancel

1 ——
Figure 58. Lab Journal Import

IMPORTANT Depending on the number of LVis LVM files on the system, the import of analyses
into the Lab Journal can take some time. LVis should not be interrupted during the
import!

Every new LVM saved from within LVis will automatically be added to the LVis Lab Journal. More
information can be found in Chapter 11 The LVis Lab Journal.

3.4.2 Change Log

The LVis Change log is a database (ChangelLog.mdb located in the Config directory of the LVis
database folder) that contains data about who did what, when in LVis. The Change Log database
can be started from the top menu bar.
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—
#7 Change log x
From: To wzos20zs [~ | User: = 1000%
object: = Property: = contet = Parameter: =
Object Property Context User Dats/ime Parameter Action
HPGe (tRAYCy Det) Cerbo100:High LVis Admin @ MBREDENBACH-LT 26.05.2025 12:18:58 (-1) | HPGe (tRAYcy Det)_Test_Plan... sat |
HPGe (tRAYCy Det) Cerbot00:Low LVis Admin @ MBREIDENBACH-LT 26.05.2025 12:20:35 (-1) | HPGe (tRAYcy Def) Test_12.. start
HPGe (tRAYcy Det) Cerbo100:Low LVis Admin @ MBREIDENBACH-LT 26.05.2025 13:56:57 (-1) | HPGe (tRAYcy Def) Test_12.. Cancel
L:\Measurements_old\User data\Oldenburg\RV 2024 Wat. Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:01:42 (1) Open
Li\Measurements\uffer| Examples\Soil_2006.km Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:01:49 (-1) Open
HPGe (tRAYey Det) Efficiency [y LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:47:14 (-1)  HPGe (tRAYy Det)_QAEFf_Eu-... start
L (tRAYey DethC Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:47:49 (-1) open
L (tRAYcy Det (R... Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:47:51 (-1) Save
HPGe (tRAYCy Det) Efficiency [ LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:47:52 (-1)  HPGe (tRAYCy Det)_QAERf Eu-...  Auto analyze
L (tRAYCy Det ( Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:47:54 (-1) Save
L:\Measur (tRAYCy Det (1R... HFGe (tRAYcy Det) QAEFT_Eu... QucEfficiency LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:47:55 (-1)  Li\reports1033\qa_ef.rpt Create report
L:\Measur (tRAYCy Det (... Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:48:26 (-1) Save
L:\Measur (tRAYCy Det (R Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:48:32 (1) Open
L:\Measur (tRAYCy Det (tR... HPGe (tRAYcy Det)_QAEFT_Eu. QaEfficiency LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:48:38 (-1)  Li\reports1033\qa_ef.rpt Create report
L:\Measur (tRAYCy Det (R Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:48:42 (1) Save
Lvis Settings LVis Admin @ MBREIDENBACH-LT 26.05.2025 14:48:58 (1) Modify
L:\Measurements\HPGe (RAYcy Det)\CORR\EU152QA.M Unknown LVis Admin @ MBREIDENBACH-LT 26.05.2025 15:24:23 (1) Li\reportsi033\LibrayExtrpt  Create report
(C:\LVis\Meastrements\Bufer|\PBC\BKG_Soil_2006.pbc Unknown LVis Admin @ MBREIDENBACH-LT 26.05.2025 15:24:49 (-1)  Li\reports1033\PBC.rpt Create report
Cerbo100:High@HPGe (tRAYcy Det) LVis Admin @ MBREIDENBACH-LT 26.05.2025 15:54:11 (1) Store
Cerbo100:High@HPGe (tRAYcy Det) LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:04:43 (-1) Store
HPGe (IRAYCy Det) Cerbo100:High LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:05:15 (-1) | HPGe (tRAYcy Det)_Test_Plan... start
Li\Megsurements\HPGe (tRAYcy Det)\Cerbo100_Hgh\HPG... Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:06:12 (1) Save
HPGe (IRAYCy Det) Cerbo100:High LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:06:12 (-1) | HPGe (tRAYcy Det)_Test_Plan..  Auto analyze
L (tRAvy Det) Measurement LVis Admin @ MBREDENBACH-LT 26.05.2025 16:06:39 (-1) open
Cerbo100:High@HPGe (tRAYey Det) LVis Admin @ MBREDENBACH-LT 26.05.2025 16:06:47 (-1) Store
HPGe (tRAYcy Det) CerboL00:tigh LVis Admin @ MBREDENBACH-LT 26.05.2025 16:07:17 (-1) | HPGe (tRAYcy Det)_Test_Plan... Start
L (tRAYey Det) Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:07:23 (1) Open
L:\Messurements\HPGe (tRAYcy Det)\Cerbo100_High\HPG.. Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:07:26 (-1) Save
HPGe (tRAYCy Det) Cerbo100:High LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:07:26 (-1) | HPGe (tRAVcy Det)_Test_Plan...  Auto analyze
Li\Measurements\HPGe (RAYcy Det)\Cerbo100_High\HPE. Measurement LVis Admin @ MBREIDENBACH-LT 26.05.2025 16:07:35 (1) Save
Print Close

Figure 59. Change Log
It is possible to filter the change log and print the filtered results.

NOTE: The list of results is always limited to 1000 entries.

NOTE: Itis possible to show the live change log in LVis. To do this click on View in the top menu

bar.

Logoff Lab Journal  Help
ud Detectors %

Cou

Food Monitor

1750

Channet: 1 Energy: 267 keV Counts: 225

& "
[ Counts Channel: 1 Energy: 0.38 keV  Counts 45
LR ‘ HPGe (tRAYCcy Det)
100000 § Real time:
| Live time:
10000 § _ Dead time:

250 500 750 1000 1250 0 1750

o

" Referance Scurces
¥ Analysis libraries
Materials
1) Sample somtainer

Figure 60. View Drop-Down Menu
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3.5 HELP
From the “Help” menu, LVis users have access to the following three topics:

e About LVis — provides general information about LVis.

LVis Version 3.3.184.0 oK

N

(‘ Copyright (C) 2007-202X Marschelke Messtechnik + Ametek

Figure 61. About LVis

e Manual — opens the current LVis user’'s manual.
e License — shows information about the LVis license and what features are activated in the
license.

LVis License X
Valid license found:

[ROI+Alpha] [GammaEngines+HRAYcy] [ProtectedMode/GMP] [Ext. geometry composer]

Serial number: 123456789

Create system key
oK
System key: l—]

Activation code: 99lhxCo4

Figure 62. LVis License Information
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4. DETECTORS

In LVis the term “detector” is used to describe the entire measuring chain, i.e., the combination of
MCB (Multi-Channel-Buffer), cooler and detector. “Detectors” and their counting routines are listed
and configured on the “Management panel’” on the “Configuration” tab. The following chapter
describes how to:

e 4.1 Adding or Removing Detectors to LVis

e 4.2 Configuring Detectors

e 4.3 Detector Context Menu

o 4.4 Live Detector View — Spectrum Display

e 4.5 The Buffer Detector

e 4.6 Multi-Detector Configurations

e 4.7 Detector Simulations

Only LVis accounts with the right to modify detectors can add or remove detectors to LVis.

4.1 ADDING OR REMOVING DETECTORS TO LVIS

To integrate a new detector into LVis, users must first locate and establish communication between
the counting electronics and the computer using the MCB Configuration program (Section 2.1
Installing ORTEC Connections). All local and network detectors located by the MCB Configuration
will also be available for LVis. Only hardware that was identified by MCB Configuration can be added
to LVis.

4.1.1 Locating MCB’s — MCB Configuration Program

| Conguration | Each time a new measuring chain(s) is added to the LVis system, users must
[ tonitor (re-)run the MCB Configuration program to establish communication
- = I between the computer and the new MCB(s). MCB Configuration is started
. m2soml from LVis by right clicking into empty space of the “Configuration area” and
8 Cerbot00 selecting MCB Configuration. Once the program is started, the following
I o screen appears, describing the search procedure and the number of
O e measuring chains found:
-1 Energy
- Efficiency

New detector Looking for Instruments - Please 'wait

Simulated Detector

T

=. New tRAYcy detector 6 inputs found on 2 systems:

% MCB Configuration

Bz Backup config file Cancel
Figure 63. Figure 64. MCB Configuration Search Window

Configuration Panel
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After the search is completed, all (powered-on and correctly connected) measuring chains found will
be displayed:

Configure Instruments Version 9.01

Number & Description Close

Digdatt
digiBase Cancel
Detector &

tector B Hel
DS502-1 GMX 38135 bl
DS502-2 input 2

e
N

Renumber Al

193

Inst  Input  System

Figure 65. MCB Configuration Found Instrument List

A unique number and name must be assigned to each measuring chain. The name and number of
the detector can be changed by double-clicking on the respective entry in the list and editing the
parameters displayed in the Change Description or ID window.

Change Description or ID

Instrument: Input: System: 1D
2 1 D550-13078497 72

L Cancel
Description:

DS502-2 input 2

Figure 66. MCB Configuration Change Description or ID

IMPORTANT The MCB Configuration command allows users to “see” all ORTEC instruments
available on the entire network. Thus, the Renumber All option should only be
applied with the greatest care, as it may change the numbers of measuring chains
located in different rooms or facilities on the computer network.

NOTE: The MCB Configuration program creates a file (MCBCON32.ini) in
C:\ProgramData\ORTEC Shared\UMCBI containing information about the identified
hardware. LVis will use the hardware address mentioned in this file and neither the name
nor the number to identify the counting electronics.

4.1.2 Adding MCB'’s to the LVis Configuration

MCBs are added to the LVis configuration by right clicking in the Configuration area of the
management panel and selecting New detector. A pulldown menu will provide users with a list of
the identified hardware for selection.

Select detector X

s

Digidart Cancel
digiBase

Detector A
Detector B

DS502-1 GMX 38195
DS502-2 input 2

Figure 67. Detector Selection Menu
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Once a detector has been added to the configuration, it will be listed in the tree of the configuration
and can be used in LVis.

Note that by default detectors will not be automatically displayed on the “Live detectors” tab. To show
the live spectrum view of a detector, right click on the detector in the Configuration and select Show
from the detector’s context menu.

4.1.3 Removing Detectors

Before removing a detector, the respective detector live display must be closed using the yellow “X”
in the top right corner of the live view. To remove the detector, right-click on it and select Remove
detector from the detector’s context menu.

IMPORTANT If a detector is removed, the detector and all assigned parameters sets will be
irrevocably deleted. However, measurements acquired with the detector (both
those acquired using parameter sets and QA measurements) will be kept in their
respective directories.

4.1.4 Reconnecting Detectors (After Replacement of Hardware)

When disconnecting the Multi-Channel Buffer (MCB) of a measuring chain, it will be displayed as not
available. When replacing the MCB and integrating the replacement successfully with MCB
Configuration, it will first still be listed in LVis as “Not available” even if the assigned name is identical
to the old hardware. This is because the respective hardware address will have changed.

The same will happen when users migrate their LVis configuration onto a new computer by copying
the config.dat file.

This problem can be fixed by selecting Reconnect detector from the unavailable detector’s context
menu after the new hardware (or old hardware on new computer) has been installed and configured
with MCB Configuration.

Simply select the new hardware (ideally given the same name in MCB Configuration as the old one)
from the pulldown menu and link it to the detector entry in LVis.

NOTE: Itis occasionally necessary to intentionally disconnect a detector in LVis from one assigned
hardware to reconnect it to another. This is typically not possible since “Reconnect detector”
is not available when a detector is successfully connected. However, when holding the right
Ctrl key while right-clicking on the detector, the “Reconnect detector” command becomes
available even when a detector is already connected (this also works for simulated or
tRAYcy detectors).
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4.2 CONFIGURING DETECTORS

Configuring detectors in LVis involves setting the MCB'’s
hardware parameters, e.g., detector high voltage, amplifier gain,
pulse shaping factors, etc. as well as describing the detector
setup (x-tal dimensions, endcap material etc.).

This function can only be accessed by LVis users having the right
to modify detectors. To do this, right mouse-click on the
respective detector in the configuration area of the management
panel and select Detector configuration in the detector context
menu. This will open the window shown below, where details
about the “measurement chain”, the detector and electronics can

be defined.

Detector system
Detector A

Detector:
Type: Other [

Model:

S/N:

Add. infa:

Import

[ show tile [~]open on start

Export

Electronics:

Model:
S/N:

Add. info:

Details

Cancel

Figure 69. Detector System Configuration
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Figure 68. Detector Context

Menu

The Electronics section, on the right side of the window, provides the possibility to describe the
hardware by specifying the hardware model, serial number, and additional text information. Clicking
Details will open the hardware properties control dialog, which contains multiple tabs (sub-screens).
The number and type of tabs will depend on the respective ORTEC MCB. The screenshot below
provides the view for a DSPEC-50A:

About
Amplifier 2

High Voltage
Amplifier

Gain: 2.63

050 110

Fine: 0.6563

Coarse: %4 e

Count Rate too low for OPTI

Status Qutput Presets
Amplifier PRO ADC Stabilizer

Baseline Restore Optimize
Auta V Start Auto

» Stop Auto
Freamplifier Type
Resistor Feedback  ~ Input Palarity

mO @

File-up Rejection

Close

Figure 70. DSPEC 50A Properties

For more detailed information on these settings, see the respective MCB’s hardware manual. Click
on Close when all parameters have been adjusted.
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NOTE: The changes made on most of the hardware property tabs take place immediately. There
is no cancel or undo option for these changes.

The Detector section on the left side of the “Detector configuration” window allows specifying the
detector type as well as the detector model name, serial humber, and providing additional
information. The following detector types are available in LVis: Coax, Planar, Well, Nal, and Alpha.

It is important to note that when selecting “Nal” as the detector type the default analysis engine when
performing a gamma analysis will become “Nal32”. When selecting “Alpha” the ROI parameter sets
will list an additional “Alpha” tab that allows specifying the tracer.

Clicking Details will bring up a window where the geometrical dimensions of the detector crystal and
capsule can be specified.

Detector details

Crystal

¥-tal material: Germanium
X-tal diameter [mm]: 69.4 Detector—Window Gap Absorber
h
X-tal length [mm]: 89
Bulletizing radius [mm]: 8 Window
Top dead layer [mm]: 0.7 Front Contact
Side dead layer [mm]: 0.7 =
an
¥-tal hole {cavity) diameter [mm]: 10.9 E -— Endcap
¥-tal hole (cavity) length [mm]: 75 g (\
= Cup (Holder)
Housing
End cap material: Aluminum
End cap diameter [mm]: 83 Side Dead Layer
End cap thickness [mm]: 1.3
I — 3
Mount cup material: Aluminum ¥-tal Diameter
Mount cup thickness [mm]: 0.76
Window material: Aluminum
Window-to-¥-tal gap [mm]: 4

Window thickness [mm]: 1

OK

Cancel
Window diameter [mm]: 82 | | LE=

Figure 71. Detector Geometry Entry

The information about the detector dimensions is only used when calculating “Geometry corrections”
or “Correction Libraries” with tRAYcy or EFFTRAN. If any corrections based on Monte Carlo
calculations are not being used, these fields can be left blank. However, it is still recommended to
enter this data since it is saved with every acquisition and hence it would be readily available if it is
needed at a later point in time.

The geometrical information about the detector element is available on the respective detector QAD
sheet that was supplied with the detector. In case this is not available anymore, please contact
ORTEC technical support by e-mail at ortec.tsg@ametek.com and provide the detector serial number
and model. An attempt will be made to retrieve a copy of the original QAD.

NOTE: Some of the dimensions that may be found on the detector QAD sheet are not available on
the Detector details window such as the thickness of the Mylar foil used as an additional
thermal shield above the crystal or the material of the contact pin. This is either because
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these values do not change from detector to detector and are therefore considered fixed
parameters in the models used or they are simply not relevant for the calculation since their
impact on the results is negligible compared to the overall uncertainty of the calculations.

It is possible to export the detector details as an LVis detector configuration file (*.lvd file). To do so
press the button Export. Note that the .lvd file will only contain the detector details and the
description of the detector (“Type”, “Model”, “S/N”, and “Additional Information”) and the electronics
but it will not include the hardware settings. Use Import to import the information of an .Ivd file. Note
that a few example detector system files like a 3"x3” Nal detector and several different HPGe coax
detectors are installed together with LVis.

With the two tick boxes at the bottom of the “Detector system” window one can define how this
detector should be presented in LVis. The default is that the detector will be shown in the “Live
detector view”. Ticking the box Open on start will make sure that the live spectrum of this detector
is presented in the “Live detector view” when starting LVis. If the detector should be presented as a
tile on the “Tiles” tab instead of the “Live Detectors” tab tick the box Show tile. The latter is typically
chosen when working with many (> 4 detectors) such as when working with Alpha spectrometers
like ORTEC’s Alpha Ensemble or Alpha Duo.

& Tiles - Lvis - o X

© Fil iew Window Settings Editors Logoff LabJournal Help

. [0
£ M Alphal Vent
2 Am

2 AmCm
1 Chamber Bkg (Long)
Bru

aaa

12 RO Background
10 ROI Calibration
Alpha2 Vent
Alpha3 Vent
Alphad Vent
Alphat Vent
Alpha7 Vent
Alphag Vent

Figure 72. Detector Tiles

4.3 DETECTOR CONTEXT MENU

Right clicking on a detector in the LVis Configuration reveals the detector context menu. The content
of the detector context menu is adjusted depending on the user rights and the current status of the
detector. The following three figures illustrate all available actions that are accessible from the
detector’'s context menu. The left-hand figure shows the full context menu when currently no
acquisition is active, and a parameter set was copied in order to be inserted. The upper right-hand
figure shows the context menu available during an ongoing parameterized measurement. The lower
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right-hand figure shows the context menu when the corresponding detector hardware (MCB) is not
available.

? Info ? Info l

M Show M Show
K MNew Parameter Set &3 Analyze
183 Import parameter set from existing LVM-file Clear active parameters

Insert parameter set Mew Parameter Set

@ Load parameter set Import parameter set from existing LVM-file
+1 Sort parameter sets , Insert parameter set
#, Detector configuration & Load parameter set
% Sample changer settings 11 Sort parameter sets
%8 Export sample changer settings
%= Import sample changer settings Figure 74. Conte.xt Menu During Ongoing
- Parameterized Measurements
[E Start sample set editor
Start spectrum acquisition
- ? Info
Stop spectrum acquisition
Clear spectrum B MNew Parameter Set
Save spectrum B Import parameter set from existing LVM-file
MNew energy calibration & Load parameter set
Energy calibration using current spectrum vt Sort parameter sets

Open last energy calibration
L Reconnect detector
Energy calibration parameters

Recall energy calibration Remove detector

Rename detector

DT

Energy calibration from spectrum file

Delete energy calibration

Perform stabilization Figure 73. Context Menu When MCB
Information is Not Available

LR E R B OO

MNew efficiency calibration

=

Efficiency calibration using current spectrum
Efficiency calibration from spectrum file
Efficiency calibration parameters

7w W

Efficiency fit parameters

Figure 75. Full Detector Context Menu

The following section describes all possible detector actions in detail:

¢ Info — Presents information about the current health status of the detector like the time and
date of the last QA checks or if applicable the battery voltage, HV Bias etc.
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Last QA Background 27.04.2020 10:10:07 Expired
HVBias Fass
Temperature Pass
Health Pass
Last QA Efficiency 12.05.2025 10:01:02 Pass
Battery voltage [V] 99.00 Pass
Battery remaining [min] 1000 Pass

Figure 76. Detector Health Status

Show — Adds the detector to the “Live Detector view” and presents the current content of its
memory. This is usually either the currently ongoing measurement or the last measured
spectrum. When the box Open at start is ticked in the “Detector configuration” screen, the
detector will automatically be shown after starting LVis.

New parameter set — Creates a completely new parameter set, and thus a new general
measurement instruction with corresponding analysis parameters for the detector. A more
detailed description can be found under Chapter 5 LVis Parameter Sets.

Import parameter set from Existing LVM-file — Creates a new parameter set based on an
existing .LVM file.

Insert parameter set — Adds a copied parameter set to this detector. This function is only
available after an already existing parameter set has been copied.

Load parameter set — Inserts a parameter set previously exported as an .LVP file to this
detector. A more detailed description can be found in Section 2.9 Saving the LVis
Configuration or Section 2.10 Loading a Configuration File.

Sort parameter sets — Sorts the parameter sets in numerical and alphabetical order
(Numbers are sorted before letter, Shift+left sorts in the opposite direction)

Detector configuration — Configures the hardware settings of the detector and defines the
detector model for tRAYcy calculations. A more detailed description can be found in Section
4.2 Configuring Detectors.

Sample Changer Settings — Configures how a sample changer is controlled from LVis.
Export sample changer settings — Exports the sample changer settings in an LVis sample
changer configuration file .LVC so that they can be used on another system using the same

sample changer model and operation mode.

Import sample changer settings — Imports the sample changer configuration from an LVis
.LVC sample changer configuration file.
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o Start sample set editor — When operating a Gemini sample changer with bar code
functionality the respective LVis Sample Set Editor program to create sample batches can
be started from here. See Section 12.2 Sample Changer Control Via Gemini File Handshake.

¢ Reconnect detector — Link new hardware to an existing detector entry in LVis. Useful after
replacing broken MCB’s or using a config.dat file to migrate a complete system onto a new
computer.

¢ Remove detector — Removes the detector from the configuration. A more detailed
description can be found in Section 4.1 Adding or Removing Detectors to LVis.

e Start spectrum acquisition — Starts a non-parameterized data acquisition using this
detector. This is the same as the Start *? icon on the live detector display.

e Stop spectrum acquisition/Clear active parameters — Stops the (unparameterized) data
acquisition on this detector. In case of an ongoing parameterized acquisition this command
will change to “Clear active parameters” which allows users to discontinue the parameterized
measurement without stopping the data acquisition. One can then either select another
parameter set to pick up the ongoing acquisition or stop the acquisition. This is the same as

the Stop & icon on the live detector display. Note that in the live detector view a submenu is
displayed in case a parameterized acquisition is in progress (see screenshot below).

annel: 6119 Energy: 1494.02 keV Counts: 5

x
Start: 12.05.2025 17:29:39 E_l

Real time: 1225
Live time: 95
Dead timea- 92 9% oy

Cancel current measurement I

Stop spectrum recarding
- -
-
-

Figure 77. Live Detector View Submenu

One can either cancel the current measurement which is equivalent to clearing the active
parameters or one can directly stop the acquisition.

o Clear spectrum — Deletes the current spectrum. Note that this is only available when there

is no ongoing parameterized measurement. This is equivalent to the icon on the live

detector display.

e Save spectrum — Opens a “Save As...” dialogue. This provides the possibility to save the
spectrum as an ORTEC .CHN spectrum file.

e Analyze - Analyzes a parameterized started measurement with the corresponding
parameter set. This function is only available if a parameterized measurement was started
using this detector. It corresponds to the “Evaluate spectrum” icon = in the live detector
display. Note that the “Evaluate spectrum” icon is always accessible and in case there is no
ongoing parameterized measurement, users can select one of the parameter sets for
analysis:
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Figure 78. Parameter Set Selection

New energy calibration — Starts a parameterized measurement to create an energy
calibration. The measurement is stored in a subfolder Calibration\Energy” in the detector
folder. After acquisition, calibration and analysis, the energy calibration can be assigned to
the detector to ensure that all following spectra will be automatically calibrated (see Section
6.3 Creating an Energy Calibration)

Energy calibration using current spectrum — Creates a calibration measurement based on
the current spectrum of the detector. No new spectrum acquisition is started, and the
spectrum raw data remains unchanged. The current spectrum is not cleared (see Section 6.3
Creating an Energy Calibration).

Open last energy calibration — Opens the calibration measurement, on which the currently
active energy calibration of the detectors is based upon.

Energy calibration parameters — Edit the defaults for executing energy calibrations. (See
Section 6.1 Setting Up Calibration Parameters).

Recall energy calibration — Load an LVM file to become the new energy calibration for the
detector.

Energy calibration from spectrum file — Load a spectrum file (supported formats: .lvm,
.spc, .chn, .spe, .cnf, .rms) to create a new energy calibration using the energy calibration
parameter set for this detector.

Delete energy calibration — Delete the energy calibration currently assigned to this detector.
(The file itself is not deleted, only the assignment of the energy calibration to the detector is
deleted).

Perform stabilization — This performs a “gain stabilization” based on a peak defined in the
QA Settings for the detector.

New efficiency calibration — This starts a parameterized measurement to create an
efficiency calibration. The measurement is stored in a subfolder “Calibration\Efficiency” in the
detector folder. After measurement and analysis, the efficiency calibration can be assigned
to parameter sets to ensure that when using these for analysis the respective efficiency
calibration is used (see Section 6.4 Creating an Efficiency Calibration).

Efficiency calibration using current spectrum - Creates an efficiency calibration
measurement based on the current spectrum. No new spectrum acquisition is started, and
the spectrum raw data remains unchanged. The current spectrum is not cleared (see Section
6.4 Creating an Efficiency Calibration).
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o Efficiency calibration parameters — Supports creation or editing of a routine parameter set
for efficiency calibration execution.

o Efficiency fit parameters — Here the default fit functions of the efficiency calibration for the
detector can be defined. Note that this can be changed later during the calibration process.

e Set expired time of measurement — Only available on simulated detectors. In order to save
time, it is possible by clicking here to jump forward in spectrum acquisition to a specified real
time of the “acquiring” .CHN file.

4.4 LIVE DETECTOR VIEW - SPECTRUM DISPLAY

The real time spectrum of a detector can be displayed on the LVis workbench by selecting Show in
the context menu of the detector. This will add the detector live spectrum to the “Detectors” tab. The
“Detectors” tab can present up to 8 live spectrum views.

=)
File View Window Settings Editors Logoff LabJournal Help

[l petectors x v

. Buffer: (P06642_UreaD_Cal_CN | counts —_——
=2+ Food Monitor: Food Monitor_C | 10000

&8 Liquid food

18 Marinelli 80000

| Pot

&8 Solid food 60000

| Marinelli

| Pot 40000
& @ Quality Assurance £
10 ROI Background 0000 . i
1 ROI Calibration L l S
54 HPGe (tRAYcy Det) A i

&8 Marinell 5000 5200 ED 5600 5600 6000
& 1000m!

Counts  Food Monitor QAEff 2505131404 _K-40 Marinelli (ROI Calibration)

%% 90 Monitor IS Start 13052025 140443

800 l Real time:
Live time:
600 i Dead time: 0%

X

0v B

400

200

i

00

250 500 750 1000 1250 1500 1750
kev keV.

10 250m! Counts Channel: 1 Energy: 0.38 keV Counts: 161 B | oo, I Channek 724 Enewye 1410.59keV Cound 131
-8 Cerbo100 1.0e+06 £ tRAYey Nal
High
0 Hig 100000

100000y

HPGe (tRAYcy Det) Start: 12052025 17:2939 3
0 Low

@ Quality Assurance
-3 tRAYcy Nal

Real time: 193s
Live time: 155 >
Dead time: 92 %

MY

10000

# =« Det2: EnCal_250513-1420_Cert
- Det3

it =

250 500 750 1000 1250 1500 1750

2000
L 7 1000 1250 1500 1750 2000
keV keV.

Channek: 1519 Counts: 1651 o 12 ¥ s Channek: 5934 Energy: 241472 keV Counts: 1

Start: 13.05.2025 Start:

0v B

41

i

Figure 79. Detectors Tab with Multiple Detectors Displayed

The order of the live detector windows on the “Detectors” tab matches the order of the detectors on
the “Configuration” panel. The order in the panel simply corresponds to the time of creation of the
detectors (oldest on top). To move a detector to one position up on the Configuration panel, hold the
right Shift and the right Ctrl while right clicking on the respective detector. Note that it is required to
close the “Detectors” tab or restart LVis for the changes to take effect.

Every live detector view has a set of icons on the right side that provide quick access to the three
basic spectrum acquisition commands Start, Stop, and Clear. In addition, it is possible to
Maximize/Arrange or Close the spectrum view and Evaluate the spectrum.

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.

For International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025

3% Close ¥

Close spectrum displa
ozl Ll D Maximize / Arrange

D Maximize or arrange spectrum

displ
B Marinelli Liquid food | ) Start |spay

m Pot Solid food L Start spectrum recording )
| Quality Assurance v u Stop
® Start spectrum acquisition « Cancel current measurement
== Clear T » Stop spectrum recording
1
Clear current spectrum
e [ : - —_—
- - - Evaluate B Marinelli I Liquid food
b o Pot Solid food »

Evaluate current spectrum |
— Quality Assurance *

® Peak search

Figure 80. Live Detector View Commands

The Start command allows users the ability to either select a parameter set to start a parameterized
measurement or to simply start a spectrum acquisition without any further parameters.

Note that a parameterized measurement cannot be simply stopped. Using Stop, the recording of the
spectrum can either be stopped for analysis or the current measurement can be canceled so that
the spectrum acquisition continues but the connection to the parameter set of the measurement is
cancelled.

When clicking Evaluate, a parameterized acquisition can be analyzed, or users can analyze the
spectrum using one of the parameter sets defined for the detector. Users can also perform a peak
search.

LVis provides horizontal and vertical zooming functionality in the spectrum windows. By clicking and
dragging a window across the energy range of interest, this area can be enlarged and zoomed in
horizontally.

Figure 81. LVIS Zooming Techniques

Clicking the right mouse button zooms out again. Users can also use the hotkey “z” or “+” on the

Num pad to zoom in and “u” or “-“ on the Num pad to zoom out.

The mouse wheel allows vertical zooming. Note that the zoom focus depends on the position of the
mouse cursor. For example, if the cursor is on the Compton background it will zoom in on this region
whereas if the cursor is at the top of the peak the zoom focus is on that part of the peak. Use the

hotkey “a” to zoom out vertically.
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Use the “Display options” dialog to change the appearance of the spectrum display. To open this
dialog, left-click on the spectrum window outside of the actual spectrum (i.e., left of the y-axis and
below the x-axis; or on the channel/energy/count readout on the upper right of the spectrum window).

Display options X
Vertical scaling Display
(O Linear @) Logarithmic (Cipets () lines @ Bars

Show axes

Vertical mode Show zero dead time
Qaute () Manual Text size: 14 &
oK l Cancel

Figure 82. Display Options Dialog
The following settings are available:

e Vertical scaling: Linear or logarithmic presentation of the y-axis (counts). Simply pressing
the “I” key (small L) does this as well.

e Vertical mode: Automatically scales the y-axis according to the incoming spectrum.
o Display: Dots, lines, and bars of the spectrum.
e Axis: Display/hide axis.

e ZDT: For hardware supporting Zero-Dead-Time, the ZDT spectrum is shown for an activated
field, otherwise the error spectrum.

e Text size: Changes the font size in the spectrum window.

A spectrum cursor allows selection of spectrum content. The position of the spectrum cursor and the
respective channel content is shown in the top right of the spectrum display.
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Figure 83. Cursor Position Displayed
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Double clicking with the cursor on the spectrum will force LVis to fit a peak at the respective position
of the spectrum. In case a reasonable peak fit is possible the fit is shown, and a peak info window
presents the results.

4.5 THE BUFFER DETECTOR

The Buffer detector in LVis behaves like a “real” detector system and is used when working with
existing spectrum files. It is possible to load the spectra into the Buffer, combine the spectra with a
parameter set to an LVis measurement, and analyze and publish the results accordingly. The only
difference between the Buffer and a “real” detector is that acquisitions cannot be started but instead
users load a spectrum file (supported formats: .lvm, .spc, .chn, .spe, .cnf, .rms). The icons on the

live detector view “Start”, “Stop” and “Clear” have no meaning for the Buffer detector.

Note that the Buffer in LVis behaves differently compared to the Buffer in GammaVision. Since the
LVis Buffer behaves like a detector, it is not possible to load multiple spectra at the same time into
the Buffer for comparison. Only one spectrum at a time can be in the Buffer. The main purpose of
the LVis Buffer is to convert existing spectra into LVM files whereas in GammaVision it is simply a
way to present spectra.

4.5.1 Summing/Subtracting Spectra with the LVis Buffer

The LVis Buffer provides the possibility to add or subtract spectra by channel or by energy. To do
this, load a spectrum into the Buffer using Load spectrum. Then select Add spectrum from the
buffer's context menu and select the spectrum that should be added to or subtracted from the
previously loaded spectrum. The following window as seen in Figure 84 will appear:
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Figure 84. Add/Subtract Spectrum

Figure 85. Buffer Options
Menu
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Here users can define if the summing/subtraction should be done channel by channel or by energy
and if the counts in the spectrum should be scaled to match the lifetime of the first loaded spectrum.
Users can also define a scaling factor.

The spectrum summing in the buffer is also utilized and automated when working with multi-detector
configurations.

4.6 MULTI-DETECTOR CONFIGURATIONS

Multi-detector configurations are used to start measurements using several detectors at the same
time, with identical measuring parameters (measuring time, reference date, sample weight, etc.).
These measurements are analyzed with analysis parameters predefined for the individual detectors.
For example, this functionality is required when body counters are used or when large objects are
measured using multiple detectors.

Multi-detector measurements are usually set up so that analysis and correction parameters are
specific to the detector and do not change between measurements. However, measurement and file
parameters apply for all detectors, but change for each measurement.

Therefore, multi-detector configurations take analysis and correction parameters for the respective
measurement from a predefined parameter set of the corresponding detector. However,
measurement and file parameters must be entered prior to starting a multi-detector measurement
(see Chapter 5 LVis Parameter Sets). This new input is entered in the parameter set of the first
detector of the respective multi-detector configuration, which appears prior to each data acquisition
start. There users can enter measurement-specific information, which then is automatically applied
to other detectors of the configuration.

To simplify the handling of multi-detector measurements in the Lab Journal, LVis saves (in addition
to the respective LVM file for each detector) a LVB Multi-Detector File that includes the information
about the multi-detector acquisition. When filtering for Multi-Detector Acquisitions in the Lab Journal
only the LVB files are displayed. Double clicking on such a Multi-Detector File in the Lab Journal will
open all files from the Multi-Detector Acquisition.

4.6.1 Creation of a Multi-Detector Configuration

In order to use multi-detector configurations, they must be first enabled in Settings (see Section 3.3).
By default, the configuration of multiple detectors is deactivated in LVis.

Multi detector configurations
Disabled 0
root_directory\\detector\\method\\filename.lvm L
root_directory\\method\\detector\\filename.lvm L
root_directory\\method\\detector_filename.lvm L
root_directory\\method\\filename_detector.lvm L

Figure 86. Multi-Detector Configurations Selection

The multi-detector configuration is activated by selecting one of the four file naming conventions.
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The first one keeps the file naming convention and file storage logic the same way as always in LVis:
Every file is saved under its respective detector folder in a subfolder for the respective parameter set
(counting method).

Since the name of the parameter set must be the same for all detectors that are part of a multi-
detector configuration, it is also possible to save the LVM files of a multi-detector count under the
name of the method (parameter set) and then subfolders for the

respective detectors. Configuration

. . . =. Buffer
In addition, there are two other ways of saving the files where the #-24 Food Monitor
actual filename is either extended by the name of the detector or the il 24 HPGe (tRAYcy Det)
detector’'s name becomes a prefix to the filename. +-2 tRAYcy Nal

4=« Det2
H i H . H ” H-Ze 1
Once activated, a new entry called “Multi detector configuration i_:,gig
appears in the Configuration panel. " 4@ Quality Assurance
!

In order to create a new multi-detector configuration, right mouse- & Open multi detector measurement
click on Multi-detector configuration in the configuration bar and & New multi detector configuration
select New multi-detector configuration.

Figure 87. Multi-Detector
Note that Multi-detector configurations summarize identically named Configuration Menu
parameter sets of different detectors and start them at the same time.
The name of a new multi-detector configuration specifies the corresponding detector parameter sets.
If it is desired to use already existing parameter sets, the new multi-detector configuration must be
named the same.

In the following dialog box, users can specify a name for the new configuration. It is possible to define
multi-detector configurations for the acquisition of QA measurements. If this is desired simply tick
the QA check box.

Mame: 0K

Class: Cancel

I QA check: [

Figure 88. New Multi-Detector Configuration Entry

NOTE: The name of the multi-detector configuration defines the parameter sets that will be
concurrently used. So, for QA measurements “Efficiency”, “Energy”, or “Background” must
be used. Spectrum summing is not possible for QA measurements

In the following dialog box, users can specify which detectors will be included in the multi-detector
configuration.
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Name: 70kg BOMAB:Lung oK
Detectors: Sum Name Cancel
Add Remove
Excel report from lab journal
LabJournalReport ROIs ANSLxtm

Figure 89. Multi-Detector Configuration Detector Specification Screen

Clicking on Add opens a selection menu showing all detectors having a parameter set with the same
name as the multi detector configuration.

Det2
Detl
Det3

OK

Cancel

Figure 90. Multi-Detector Configuration Detector Selection
To remove a detector, click to highlight it, then click on Remove.

NOTE: Ifitis desired to work with multi-detector configurations, first create a respective parameter
set for one of the detectors to be used. Next, copy this parameter set and insert it using the
same name under all other detectors. Subsequently, change respective detector-specific
parameters in the created parameter sets. Finally, create a multi-detector configuration

using the same name.
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Name: 70kg BOMAB:Lung oK
Detectors: Sum Name Cancel
Det2
a Detl
a Det3
Add Remaove
Excel report from lab journal
I LabJournalReport ROIs ANSLxtm

Figure 91. Multi-Detector Configuration with Multiple Detectors Selected

It is possible to automatically create a sum spectrum using all the individual spectra from a multi-
detector configuration. If this is desired tick the respective box. The automatic summing within the
procession of a multi-detector configuration will always be “by energy”, with a live time scaling and a
factor of 1. Since the file name of LVM files acquired by multi-detector configurations usually includes
the detector name (see above) it is important to know that the detector name for the sum spectrum

”

is always “detector_name_1 + detector_name_2 + detector_name_3 + ......... .

NOTE: When using the auto-creation of sum spectra with multi-detector configurations, it is
recommended to use short detector names because otherwise the path and/or filename of
the sum LVM measurement file can become very long.

Ticking the box Excel report from lab journal will automatically create a single Excel VBA report

including the analysis reports of all detectors involved in the multi-detector configuration (see as well
Reporting with the LVis Lab Journal (Section 11.2) for more information).

4.6.2 Starting a Multi-Detector Configuration

Users can start a multi-detector measurement from the Configuration
e —— panel by right mouse-clicking on the respective parameter set of the
Configuration _____ |igy " : i H H
2. Dall — multi-detector configuration and selecting Start new.
=+ 70kg BOMAB me:(Z
) Lung 0] . . . .
P e ? The parameter set appearing next is the routine of the first detector
4 T0g b0ws N of the multi-detector configuration.
il Ouaht:ﬁsura'\re :
S8 matous N All measurement and file parameters (everything entered on the
L Qe Ao N “Sample data” tab) entered here, will be applied to all parameter sets
T i ong BOMAD of all other detectors.
2 Lung Counts
S Multi detector configurations 1:’"Eum )
o8 Dggouse After all these parameters are entered, click on Start to start all
= configured detectors of the multi-detector configuration.
k] Sm‘.; szettru-n :(:us:tl;w
| Clear spectrum
& Edit multi detector configuration
% Delete multi detector configuration
'I:D

Figure 92. Multi-Detector
Options
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IMPORTANT The file name entered in the appearing parameter set is the same for all detectors
of the multi-detector configuration. Due to the file name creation option for multi-
detector configurations specified in the global settings, the created .LVM files will be
different.

4.6.3 Edit or Delete a Multi-Detector Configuration

Provided that the respective user has the right to modify parameter sets, an existing multi-detector
configuration can be edited or deleted from its context menu.

After Edit multi detector configuration is selected, the editor described in the Section
4.6.1Creation of a Multi-Detector Configuration appears. To delete, select Delete multi detector
configuration.

4.7 DETECTOR SIMULATIONS

There are two different detector simulations available in LVis. The traditional LVis detector simulation
is based on existing spectrum files that are simply scaled to the respective counting time when
starting an acquisition. The tRAYcy detector simulation is a true Monte Carlo based simulation of the
detector response and as such requires a properly defined detector and counting geometry. We
recommend using tRAYcy detector simulations for training purposes.

4.7.1 Working with tRAYcy Detectors in LVis

To add a new tRAYcy detector to LVis, right click in the empty area
of the Configuration panel, select New tRAYcy detector and
define a name for the new detector. Note that the tRAYcy detector

B
i

+-3y Det2 is added to the LVis configuration. Then right click on the newly
+-2u Det3 created tRAYcy detector and select Detector configuration to
+-24 Buffer: (temp.chn) define the detector model and the spectrum properties. The
+-Z Multi detector configurations definition of the detector model works identically to “real detectors”

simply by entering the details of the detector dimensions or loading
a respective LVis detector .lvd file (see Section 4.2 Configuring
New detector Detectors). The configuration of the “Electronics” however, is
Gl P somewhat different. The tRAYcy algorithm doesn’t simulate any
electronic noise so in order to provide a real spectrum, one must
: define the resolution of the detector. In addition, it is possible to
% MCB Configuration define the “gain”, so the energy range that is simulated.
Backup config file

W

tRAYcy also simulates the pulse procession to provide an estimate
for the dead time of the spectrum. To do that, users need to enter
a rise time and flat top width.

Figure 93. New tRAYcy
Detector Selection
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Conversion gain: 8192 w

PWHM [keV] at 122 keV: 0.5 1332 keV: 1.65
Rise time [ps]: 12
Flat top time [ps]: 0.8

Gain (0.1...10): 0.6 -> 0 - 3333 keV

0K Cancel

Figure 94. tRAYcy Hardware Properties

Once a tRAYcy detector is configured, it basically behaves like a real detector in LVis with the only
difference being that when starting an acquisition users have to define the nuclide mix and —
depending on how the acquisition is started — the counting geometry that is to be simulated.

For example, when starting an acquisition from the live detector view using the quick icon, a window
pops up where a source can be selected.

tRAYcy detector simulation: HPGe (tRAYcy Det) X

Select source: I

Distance detector->source [mm]:

oK l Cancel

Figure 95. tRAYcy Source Selection

In LVis, a properly defined reference source contains not only a list of nuclides and respective
activities at a reference date/time but also the dimensions of the respective source geometry. It is
also possible to define the distance between the detector and the source. Note that it is always
assumed that the source is positioned centric on the detector. For the simulation, the source activities
are corrected to the current date.

When starting a parameterized acquisition on a tRAYcy detector, the sample geometry must be
defined in the respective parameter set. It is also important for the simulation that all sample data is
entered correctly. Especially, a reasonable sample mass and sample volume are required to
calculate the corresponding filling level and density which are required by tRAYcy.

After clicking Start the following window opens to define the nuclide mix for the simulation:
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——— __
MNuclide Activity [Bq] 1-Sigma Uncert [%]
Load library
Co-60 393000 2
Eu-152 10000 3 Add nuclide
from Ref.Source
Load Save oK Cancel

Figure 96. tRAYcy Nuclide Mix Definition

It is possible to define nuclides by either selecting a library or by adding individual nuclides from a
library. The nuclide activities are entered by double clicking into the respective cell of the table. It is
also possible to save and load nuclide mixes. Using from Ref. Source loads the nuclides and
respective activities from an LVis .lvs reference source file.

IMPORTANT Note that the activities as entered in the nuclide mix are decay corrected to the
reference date/time entered on the “Sample data” tab of the parameter set. This will
have an impact when specifying nuclides with short half-lives since they may have
decayed completely. The tRAYcy detector simulation only simulates single nuclide
decays. It doesn’t take decay chains into account.

The respective nuclide data that is used for the simulation is not based on the selected library or
reference source but based only on the NUDAT3 data for the respective nuclide name specified in
the nuclide mix.

A special case is the parameterized execution of QA checks or calibrations. For these routines,
respective calibration or QA check sources are already defined in the parameter sets which is why
these can simply be started directly from the Configuration panel.

In a tRAYcy spectrum calculation, every count in the spectrum can be tracked back to the respective
nuclide in the sample that emitted the gamma. When analyzing tRAYcy generated spectra in LVis,
users can show the individual contribution of every nuclide to the total spectrum. On the spectrum
tab a table is displayed listing all the nuclides where users can turn off/on the respective single
nuclide spectrum.
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Counts Channel: 1 Energy: 0.38 keV Counts: 1700 ?
1.0e+06
e Hpge (tRAYcy Det) Start: 15.05.2025 14:58:42 GiNeport
Real time: 3463 s
Live time: 3000 s
. Peak search
Dead time: 13%
100000 Fits: None €
Ident: ‘:'
unident: ()
all: O)
Peak search ()
10000 | Sel. nuclide: () |+
< -
Peak editor
{ Name
1000 Bl |
i | O
W‘WM‘MMWMWMWMM%J w O [
LML (0 Ba-131
100 Oes134
&l |
! @ Eu-152
[J random
W%WM\WWWMWMMM 0 sb125
10
1.0 : : : - : : ‘ ‘
250 500 750 1000 1250 1500 1750 2000
keV

Figure 97. tRAYcy Spectrum

4.7.2 Working with “Simulated Detectors”

“Simulated detectors” is the “old”, pre-tRAYcy, way of simulating detectors in LVis. Traditionally this
method was used when preparing LVis configurations and the respective hardware was not
available.

“Simulated detectors” work like real detectors in LVis. The simulation is based on existing spectrum
files that are simply scaled to the respective counting time when starting an acquisition.

Note that when starting a new spectrum acquisition on a simulated detector, the acquisition date and
time is the actual date and not the original date from the loaded spectrum file.

It is not recommended to use simulated detectors for training purposes.
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Parameter sets are the core of the sample-oriented approach of LVis. They contain all the
instructions required to measure and analyze a specific sample on a given detector. This includes,
among others, sample-specific details such as the sample name and its quantity, measurement-
specific details such as the measuring time, and analysis-specific details such as calibrations,
libraries, or spectroscopic corrections.

The settings and/or fields contained in a parameter set vary depending on the type of analysis
needed. In the most general terms, it is possible to distinguish between two major analysis types: an
automatic gamma analysis based on analysis engines and a simpler user-directed region-of-interest
(ROI) analysis that can be used for low-resolution gamma detectors or alpha detectors. It is also
possible to combine both analysis types in a single parameter set. Moreover, every detector in LVis
has by default predefined parameter sets for QA measurements, for both the automatic and the ROI
analyses.

This chapter focuses on parameter sets for the automatic gamma analysis of samples. Parameter
sets for the ROI analysis are described in Section 9.3, while parameter sets for QA measurements
(for both the automatic analysis and the ROI analysis) are described in Section 8.2.

5.1 CREATING PARAMETER SETS

Parameter sets can only be created and edited by LVis users with the respective right (see Section
2.6). They are always assigned to detectors, and they appear in the configuration tree below the
respective detector once created. It is possible to create a new parameter set for only one detector
at a time. If a certain parameter set represents a counting routine carried out with different detectors,
it is possible to copy the parameter set to other detectors after its creation. It is also possible to create
a new parameter set by importing the parameters from a saved measurement. Finally, it is possible
to export a parameter set to disk and load it in another LVis configuration.

In order to create a completely new parameter set, right-click on the desired detector in the
configuration area, and select New parameter set from the context menu. The following window,
containing the general settings of a parameter set, will be displayed:

Parameter set *

Mame: |
Class:
Cancel
Type:
© standard
() Collective sample [ Uncertainty weighted activity average
Time preset: O Live time (O Real time
Evaluation: GammaVision  [_JROI
(CJroI Background
GV analysis engine: ) WAN32 (@)%
(CIENV32 O GAM32
[CJExternal database

Multi measurement

Figure 98. New Parameter Set
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Insert the desired Name of the parameter set in the respective field. An optional Class name can
also be defined. Classes provide convenient grouping of different parameter sets belonging to the
same detector, and they allow creating different parameter sets with the same name for the same
detector, as long as the parameter sets are not in the same class. The class and parameter set
names also define the default location for measurement files: a measurement analyzed with a
particular parameter set is saved in the folder:
“LVisDatabaselLocation\Measurements\DetectorName\ClassName _ParameterSetName”

If it is desired to assign the parameter set to a new class, insert the desired class name. If users wish
to assign the parameter set to an already existing class, insert the corresponding class name. If
users do not wish to assign the parameter set to any class, leave the class field empty and the
parameter set will be assigned directly to the detector. Right-clicking on a class in the configuration
tree will show the same options for creating or loading a parameter set as right-clicking on a detector,
but the class name in the general settings window will already be inserted.

The grouping of parameter sets in different classes is optional and does not | ==« HPGe Detector
..l Generic Sample

influence the measurements, since classes do not contain any acquisition B Marinelli 500mi
or analysis parameters. Parameter sets belonging to the same class do not i viarnet em

need to share any of their settings. The use and names of classes are left | = KD Concrete

to the users, who can organize the configuration tree based on their | | B ?":'" _
functional and/or aesthetics preferences. (The only exception is the Quality =& Marinelli 1000m|
Assurance class and their respective parameter sets, which are presentby § @ %} F':'?'j
default and cannot be deleted.) K Soil

Consider the example shown in the picture in Figure 99. The HPGe

Detector has two user-defined classes, called Marinelli 500ml and Marinelli | K3 Background
1000ml, and the default Quality Assurance class. The Marinelli 500miclass | %) Energy
contains two user-defined parameter sets, called Concrete and Soil, while § KD Efficiency

the Marinelli 1000ml class contains three user-defined parameter sets,
called Food, Soil, and Waste Water. A Generic Sample parameter set does
not belong to any class and is assigned directly to the detector. In this
example, the parameter sets are grouped based on their container geometry,
and a counting routine to measure soil samples is carried out with Marinelli beakers of different sizes.
Assuming that the LVis database is located in the “C:\LVis” folder, measurements analyzed with the
Concrete parameter set will be saved in the folder:
“C:\LVis\Measurements\HPGe Detector\Marinelli 500m|_Concrete” folder

Figure 99. Parameter set
Navigation Tree

While measurements analyzed with the Generic Sample parameter set will be saved in the folder:
“C:\LVis\Measurements\HPGe Detector\Generic Sample”

The Type of a parameter set is always Standard (this is a legacy option from older LVis versions).

Itis possible to create a Collective sample parameter set, which activates a special decay correction
useful when a sample is collected over an extended period of time. One common use is that of an
air filter left exposed for a prolonged time before being counted, where it would be necessary to
correct for the activity on the filter that decays during the collection period. If it is not desired to use
this special decay correction but only a standard decay correction to a reference date, leave the box
unchecked (see Section 9.7.9 for more information about the available activity decay corrections).

When a nuclide emits multiple gamma rays, more than one peak associated with that nuclide is
typically present in a spectrum. By default, in order to calculate the final activity for the nuclide, the
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analysis engines calculate the activity, and its uncertainty based on each associated peak, and then
perform a weighted average using the peak branching ratios as weights. If users wish instead to use
the activity uncertainties for each peak as weights, select the Uncertainty weighted activity
average option.

Users can choose whether the counting Time preset of a parameter set, and consequently of the
sample measurements started from that parameter set, should be based on either the Live time or
the Real time.

In Evaluation, users can choose the type of analysis that will be performed with the parameter set,
which greatly influences the available settings. If it is desired to use an automatic gamma analysis
based on analysis engines, select the GammaVision option; if it is desired to use a simpler user-
directed region-of-interest (ROI) analysis, select the ROI (and optionally ROI Background) option.
The remainder of this chapter focuses on the GammaVision option; for the ROI option, see Chapter
9 ROI Analysis With LVis.

For the automatic gamma analysis, users can choose which GV analysis engine will be used to
analyze spectra: WAN32, NPP32, ENV32, or GAM32. As a general fact, the differences among them
are primarily related to the peak search algorithm, yielding different results in terms of false positives
and false negatives. It is generally recommended to use either NPP32 or ENV32. If the detector type
is selected as Nal, the NAI32 analysis engine is used by default and the choice in the general settings
window has no effect.

The two additional options, Section 5.1.2 Multi Measurement and Section 5.1.1 External Databases,
are described in separate chapters below.

Once all the options have been selected, clicking OK adds the parameter set (and optionally the
class) below the chosen detector in the configuration tree and automatically opens the parameter
set in the work bench area for further editing. Clicking Cancel closes the general settings window
without adding the parameter set in the configuration tree.

Except for the name, all the general settings of a parameter set can be modified at any time after
creation. With the parameter set opened to be edited (see the next section), right-click on the small
calculator symbol on the left of the parameter set name in the upper part of the work bench and
then choose Settings. This opens the general settings window of a parameter set where users can
modify the desired options.
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5.1.1 External Databases

The External database option activates the use of an
external database from which users can automatically
import data, creating an additional tab in the parameter set.
Which key value is to be displayed in the respective tag field
of the parameter set and what additional data should be
parsed from the database into an LVM file to be shown on
the new tab can be defined in the external database editor.

This feature needs to be activated in the Settings of a
parameter set (see Figure 100). The selection of the data
set is then achieved by simply selecting a respective key
value in the “Sample origin” field of a parameter set when
starting a new parameterized acquisition (see Figure 101).

In the example below a set of personal data related to the
origin of the sample are presented on a new tab “Personal
data”. New data is either entered at the beginning of the

1118410_0B /092025

Parameter set X

Name: 250ml [ oK

Class: m
Type:
© standard

Cancel

|| collective sample Uncertainty weighted activity average

Time © Live time (_)Real time

Evaluation: GammaVision [_JROI

[CJroOI Background

GV analysis (O wWaAN32 () NPP32

O Env3z (O camzz

External database

Multi measurement

Figure 100. Parameter Feature Set

count by selecting Add... from the pulldown menu in the “Sample origin” field or by selecting an

existing entry from the database.

Camt

Figure 101. Personal Data Information

Such a dataset is usually imported from a LIMS or any other database by csv file import/export.
However, prior to any importing or linking, it is necessary to configure the database fields that are to
be displayed on the LVis LVM file. This configuration can be defined with the “External Database
Editor”. The very first time when the external database editor is started the following configuration

window will pop up.
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Configuration of data fields

Label of data set: Personal data

CSV separator:

Select. Label Data type Position ... Position . Preset Minimum  Maximum

Add | ok

Text
Date
Time
Integer value

Floating point value

Boolean value

Cancel

Figure 102. External Database Editor

The first thing to do is to define the name of the data set (give it a label). In the example above this

is “Personal data”. Note that this label will later be displayed as the
name of the tab in the LVM file. In addition, it is possible to define the
separator in the CSV file that will be used to import data into the
database.

Clicking on Add will allow the definition of a new data field in the
database. It is possible to select from six different types of data (see
Figure 102). For each data field, one has to specify a name (label), a
preset (default value), the position of the value in the csv file, the
position of the respective field on the tab in LVis as well as the limits
for the size of a value and if the entry is unique. The “Position in LVis”
is referring to the location of the respective data entry on the database
tab in an LVM file.

The following dataset of “Personal data” is used in the example (see
screenshot below):

Text field x

Label: Staff 1D

Preset:

Position C5V: 1

Paosition LVis: 1

Minimum length: 0

Maximum length: 100

Unique:
oK I Cancel

Figure 103. Data Field
Editor

Configuration of data fields X
Label of data set: atient| CSV separator: |:|
Selection  Label Data type Position CSV  Position LVis ~ Preset Minimurm Maximum
Staff ID Text 1 1 0 100 rF
Date of hirth Date 2 2 15/06/2000 01011900  31/12/2100
Sex Boolean value 3 3 female female male L J
O Site Text 4 4 0 100
O Name Text 5 5 0 100
O SMM Boolean value [ [ ‘Yes ‘fes Mo
Add E Delete Cancel

Figure 104. External Database Editor Personal Data Example
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And will show the database entries on the tab like this:

Sample data |Personal data || Counting geometry | Analysis | Corrections | Uncertainties | Reporting

Staff ID AD000L Date of birth 24.01.1975

Sex male Site Saeul

Company: ORTEC SNM: Yes

Figure 105. Database Entries Tab Example

Note that the pulldown menu for the Location field of the parameter set will be different depending

on which of the database fields were ticked for “Selection” in this configuration. The three entries
selection shown above will bring up a selection menu like this:

Personal data: A00001, 24.01.1975, ORTEC x
AT e e
ADD001, 24.01.1975, ORTEC
Eﬂ l:l AD0002-01, 10.07.1974, KHNP
AD003-1, 15.06.1995, KHNP
A0004-001, 15.06.2002, YoungIn ST

Figure 106. Location Field Example

Once the database fields are defined and configured, the “External Database Editor” will come up
with the default editor that allows adding new entries to the database.

r
StaffID Date of birth Sex Site Company SNM
A00001 24.01.1975 male Saeul ORTEC Yes
AD00DZ2-01 10.07.1974 female Kori KHNP Yes
A0003-1 15.06.1995 male Hanul KHNP Yes
A0004-001 15.06.2002 female Hanbit YoungIn ST No
Data set X
Staff ID: Date of birth: 15.06.2000 DV
Sex: © female () male Site:
Company: SHM: Oves (o
oK l Cancel
Add Edit Delete
Filter
—

Figure 107. External Database Data Set Editor

Note that “Import of datasets via a csv file” (see blue marking below) as well as re-configuring or

editing the “Database Settings” (see red marking) can be achieved by clicking on the icon in the top
left corner of the database editor.
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Qﬁxternal database X

Sex Site Company SNM
Move
i male Saeul ORTEC Yes
Size female Kori KHHP Yes
male Hanul KHNP Yes
female Hanbit YoungIn ST No
X Close Alt+F4

Info about LVisExtData...

Import CSV

Add

Filter

Figure 108. External Database Settings

5.1.2 Multi Measurement

It is possible to measure a sample multiple times in a row using the Multi measurement option. When
clicking on the respective icon in the general settings dialogue for parameter sets, the following
window opens:

Number of measurements: 1 oK
Delay [min]: 0
Cancel
Relative to start of prev. measurement: (o]

Relative to finish of previous measurement: ()

Figure 109. Multi Measurement Screen

Number of measurements — defines the total number of repetitions of the respective routine. It is
possible to define what delay or waiting time in minutes should be between the acquisitions and if
this delay should be calculated from the start or the end of the previous measurement.

NOTE: It is mandatory to automatically create file names based on $-Commands in counting

routines that utilize the multi measurement feature. Use either $Mi$ or $i$ in the file name
presets. $Mi$ will simply add the respective loop number into the file name.

5.2 DEFINING THE PARAMETERS

The parameters inserted or selected when creating or modifying a parameter set become the default
values. As described in details in Section 7.3 Working with Parameterized Measurements, when a
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parameterized measurement is started, the corresponding parameter set window appears with the
default values already in place; it is then possible to complete the remaining fields or change the
default values. The underlying idea is that parameters common to a certain counting routine (e.g.,
container geometry, analysis library, calibration file, etc.) are preselected and always present as
default values, while parameters specific to a particular sample (e.g., flename, sample ID, reference
date, etc.) are left open by default and inserted only when the corresponding measurement is started.

Each parameter can be independently locked by clicking on the lock symbol next to it. When a given
parameter is locked (red lock @), users without the permission to edit Parameter sets will not be able
to modify the default value when starting a measurement, even if no default value is present. When
a given parameter is unlocked (green lock @), every user will be able to modify the default value.

None of the parameters are mandatory when creating or modifying a parameter set, so in principle
all of them can be chosen at the start of a measurement if they are unlocked. Typically, the more
parameters are set as default values and locked, the more control a laboratory administrator has
over the sample analyses. At the same time, more parameter sets in the configuration tree are
required, since variations in locked parameters lead to the creation of new parameter sets. The
ultimate choice in setting and/or locking parameters is thus left to the laboratory administrator based
on his/her preferences.

When a parameter label is an editable field (see for example the Sample ID in the Sample data tab),
it is also possible to modify the corresponding text as well. Default values for the editable text labels
can also be defined in the Global Settings (see Section 3.3 The Global LVis Settings).

Parameter sets are composed of six tabs: Sample data, Counting geometry, Analysis,
Corrections, Uncertainties, and Reporting. An additional tab appears if the External database
option is selected in the general settings window.

5.2.1 Sample Data

The Sample data tab contains general information about the sample being measured. The figure
below shows the appearance of the Sample data tab when a parameter set is first created without
selecting the Collective sample option.

: Class:Parameter set @ HPGe Detector x} -

Sample data || Counting geometry || Analysis || Corrections | Uncertainties || Reporting

Live time preset: 4 ~| 5 " Sample mass: -1 = Unit: 1] v .
Filename: $De$_$CS &§ $5% 4ds-sts f Sample volume: =l @ | Unit: ml <| &
Sample ID:

ample Output unit: Sample | @
Category: .

mix[] 1

Sample type: v|

Sample origin:

Add. information:

Reference: 1

Reference date/time: 24/05/2025 [+ | [20:41:41

Save Cancel

Figure 110. Sample Data Tab
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¢ Live/Real time preset — defines the measuring time in seconds based on either the live or
the real time, depending on the choice made in the general settings window. The field on the
right can be optionally used to predefine different time presets. Entering values separated by
a comma will make them appear in the drop-down list of the left field when a measurement
is started. If the right field is not empty, only values in the list can be used for a measurement,
even with the field unlocked. If users wish to be able to enter a different preset than those
available when starting a measurement, add a question mark (?) symbol to the comma-
separated list in the right field. If the field is locked, only the value in the left field can be used
by a standard user, irrespective of the values in the right field. If it is not desired to use a time
preset for a measurement (i.e., the acquisition will continue until stopped manually), enter 0
in the left field.

e Filename — defines the name of the measurement file (.LVM file); as such, it is typically
entered at the beginning of each measurement. However, it is possible to automatically
generate a filename, or part of it, based on other sample parameters, the start date and time
of the measurement, the detector, or other options using dollar commands. This is explained
in more details at the end of this section.

o Sample ID — an optional text field that can be used to enter information specific to the sample
being counted. For example, if each measured sample has an organization-specific
identification number, the field may be used for recording such number.

e Category, Sample type, and Sample origin — optional text fields that can be populated
either by directly entering the text or by choosing an entry from the drop-down list. Entries in
the drop-down list for each field can be added or removed in the Global Settings (see Section
3.3 The Global LVis Settings). If the External database option is active, the Sample origin
field is used to select a data set.

e Add. information — an optional text field that can be used to enter any additional information
about the measurement.

o Reference — can be used when it is required to report the activity in relation to a reference
value that has been determined otherwise. For example, it can be used when the gamma
activity must be compared to the alpha activity, or when the sum of decay corrected MDAs
must be compared to the total sample activity determined in an earlier measurement in
radiopharmaceuticals applications. In order to use the reference value, a customized report
template is needed. Contact ORTEC technical support or a local ORTEC representative for
further information.

o Reference date/time — used when it is necessary to report the activity values at certain date
and time; the corresponding decay correction in the Analysis tab must be selected. It is
possible to enter the date manually or through a standard calendar.

When using a Collective sample parameter set, two additional date and time fields, Start of
sample collection and End of sample collection, become available; see the Analysis tab
to know how these additional dates are used in the analysis.
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Reference date/time: 24/05/2025 [Ew | |16:02:40 —| im
Start of sample collection: 24/05/2025 [+ | |15:33:44 =
End of sample collection: 24/05/2025 [Elw | |16:38:44 =

Figure 111. Additional Date/Time Fields for a Collective Sample Parameter Set

e Sample mass and volume — The first two rows in the right area of the Sample data tab
defines the sample size in terms of its mass and volume. It is very important to note that
only the units of measurement selected in the drop-down lists are used by LVis to determine
which dimension the values entered correspond to. That is, the text labels (shown as Sample
mass and Sample volume in the picture) do NOT have any effect on how LVis determines
the sample size. When a counting geometry is defined in the Counting geometry tab, it is
possible to specify the sample filling height inside the container instead of the sample
volume. Based on the entered container dimensions, LVis automatically converts the filling
height to the corresponding volume.

e Output unit — defines the dimension and unit used to calculate the specific activity of the
nuclides. When a unit of measurement is selected, the normalization by the sample size
happens automatically during the analysis (except in a case explained later). That is, when
analyzing a measurement, LVis reads the selected Output unit and looks for the
corresponding dimension in the two rows above. Then, it divides the total activity by the
entered value for the sample size of the matching dimension. The conversion among different
powers of ten within the same dimension is also performed automatically. Thus, it is important
that the units selected in the sample size rows do not refer to the same dimension.

The relationships among units of measurement and dimensions, and the conversion factors for the
powers of ten are defined in the Global Settings (see Section 3.3 The Global LVis Settings). The
default units and dimensions are the standard ones; for example, g (grams) and kg (kilograms) are
both defined to be units of measurement of the mass dimension, and a kilogram is defined to be
1000 grams. However, it is possible not only to create new units, but also to modify the existing ones.
Since this affects the automatic normalization of the analysis, care must be taken when dealing with
the units of measurement.

It is also important to note that both sizes (mass and volumef/filling height) of a sample are needed
only when the geometry and/or the library corrections are selected in the Corrections tab. This is
because tRAYcy needs to know the density of the sample material, which is calculated from the
sample mass and volume/filling height entered. If users do not wish to use the tRAYcy corrections,
then only the size corresponding to the Output unit is needed to calculate the specific activity.

If it is desired to report the total activity of the nuclides, select Sample from the Output unit drop-
down list. Note that this is independent from the use of the tRAYcy corrections; that is, it is still
possible to use the corrections by specifying both the mass and the volume/filling height, and at the
same time report the total activity.

5.2.1.1 Additional Scaling Factor and Normalization

It is possible to use an additional scaling factor that is applied to the calculated activity result. It is
also possible to prevent the automatic normalization by the sample size based on the output unit.

76 AMETEK

ADVANCED MEASUREMENT TECHNOLOGY



1118410_0B /092025 CHAPTER 5. LVIS PARAMETERS SETS

By default, some fields in the right area of Sample data tab are hidden. To see all the possible
options, first type any string (for example Additional scaling factor) in the field below the Output unit
row: a new field appears below. Then type any string in that field (for example the number 7): other
new fields appear. The right area of the Sample data tab with all the possible parameters is shown
in the following figure:

W Sample mass: -1 W Unit: a |
V| Sample volume: -1 | Unit: ml | @
QOutput unit: Sample | W
Additional scaling factor: W o1x [ 1.000000
Formula: 1
X
B
F
G
H
]
Mormalization to output unit:

Figure 112. Sample Data Tab with All Possible Sample Size Parameters

The first option to consider is the Normalization to output unit, which by default is selected. In this
case, during the analysis process LVis automatically calculates the specific activity based on the
sample sizes entered, as described above. If users do not wish to use the automatic normalization,
uncheck the box. In this case, the Output unit selected in the drop-down list has no effect on the
calculated activity value. If the additional scaling factor is 1 (see below), the result is the total activity,
irrespective of the sample sizes and the output unit. However, the output unit is still used as the label
for the activity (e.g., Bqg/g if grams are selected) in the measurement file and on the report. Basically,
if the Normalization to output unit option is not selected, then the output unit acts only as a text label
for reporting purposes and is not linked anymore to any dimension.

The Additional scaling factor and its label are located directly below the Output unit row, and it can
be used as a multiplier or a divisor depending on the 1/x option: if the box is checked, then the value
is used as a divisor; otherwise, the value is used as a multiplier.

The additional scaling factor acts on the activity result after the Normalization to output unit has been
considered. If the Normalization to output unit option is selected, LVis first calculates the specific
activity based on the output unit, then multiplies/divides the specific activity by the entered scaling
factor. If instead the Normalization to output unit option is not selected, LVis first calculates the total
activity, then multiplies/divides the total activity by the entered scaling factor.

There are two ways to input the additional scaling factor: entering the value directly into the field or
calculating it through a formula involving multiple factors.

In the first case, simply enter the desired text label in the left field, then enter the scaling value in the
right field leaving the Formula field completely empty (this will hide everything below).

In the second case, it is possible to calculate the scaling value through a Formula, using six user-
defined factors (X, B, F, G, H, J) and the sample size values (W, V). Each user-defined factor has
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its own text label (left field) and value (right field). A standard mathematical formula using these
factors can be written in the corresponding field. LVis then automatically calculates the scaling values
based on the entered factors. Note that, for the Formula purposes, the sample size values are treated
as pure numbers, which means that no conversions related to their associated units of measurement
are performed.

5.2.1.2 Dollar Commands

In order to automatically generate a filename, or part of it, it is possible to use dollar commands.
Dollar commands are text variables that represent certain strings and can be entered in the filename
field. When a parameterized measurement is started and/or saved (depending on the command),
the dollar commands entered are replaced by their corresponding strings according to the following
table:

Table 1. Dollar Commands

Description Command Format
$D$ 20250215
$D_$% 2025 _02_15
Current Date $d$ 250215
$d_$ 25 02_15
$TS 163217
$T_$ 16_32_17
Current Time S 1632
$t $ 16_32
Current Year ?;g 3225
Generates a Number Index $i$
Applies the current alias/shortcut defined in the Names and $US
Shortcuts dialog under Settings for the first tag
Applies the alias/shortcut defined for sample category in the $C$
Names and Shortcuts dialog under Settings
Applies the alias/shortcut defined for third tag in the Names $L$
and Shortcuts dialog under Settings
SRS 20251129
$R_$ 2025 _11_29
Sample Reference Date 1% 251129
$r $ 25 11_29
$7% 163217
$2_$% 16_32_17
Sample Reference Time 2% 1632
$z $ 16_32
Applies the complete sample description as a string $S$
Applies the name of the parameter set $P$
Applies the barcode number (only possible when using a $B$
sample changer with a barcode reader support)
Applies the current week $W$
For multi-measurements only — Creates a loop index in the SMiS
filename
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For example, assuming that a measurement is started on 24/05/2025 at 10:45, the dollar commands
$d$ $t$ will be replaced by 250524 1045 in the filename.

5.2.2 Counting Geometry

The Counting geometry tab contains geometric and chemical information about the sample
container and the sample matrix being measured. The figure below shows the appearance of the
Counting geometry tab when a parameter set is first created.

: Class:Parameter set @ HPGe Detector X v
Sample data || Counting geometry || Analysis || Corrections | Uncertainties | Reporting

Sample: Container:
Material: x Name:

Distance to endcap [mm]: 1] w Type: Other ™
Additional absorber material: . Add. info:

Absorber thickness [mm]: o

Absorber diameter [mm]: o

Filling level [mm]:

Density [g/cm?]: 0 Impart Export

Save Cancel

Figure 113. Counting Geometry Tab

The details of the empty container can be defined in the Container frame. Usually, the empty
containers used in the laboratory are first created in the sample container section of the management
panel, as described in Section 3.2.5 Sample Container Editor. To import an already defined
container, click on the Import button. A list with the same structure of the sample container section
appears, from which it is possible to select the desired container. It is also possible to define a new
container directly in the parameter set in the same way as the Sample container section and then
Export it. Once a name is chosen, LVis automatically adds the newly defined container to the
management panel.

The Sample frame defines the Material of the sample, the Distance to endcap from the bottom of
the container, and optional parameters about an Additional absorber if present (its material,
thickness and diameter). To select the material of the sample and/or additional absorber, click on
the respective field to reveal the list of materials with the same structure of the Material section of
the management panel and select the desired material.

The Filling level and the Density of the sample are automatically calculated by LVis based on the
sample mass and the sample volume/filling height entered in the Sample data tab.

The information in the Counting geometry tab is only needed when the tRAYcy corrections are
selected, otherwise it is possible to leave the tab empty.
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5.2.3 Analysis

The Analysis tab contains parameters that must be adjusted for a proper spectrum analysis. In
general, these parameters depend on the hardware (e.g., which energy range can be meaningfully
used), the sample geometry (e.g., which calibration) and the measuring task (e.g., which library).
The descriptions provided in this section are intended as a general overview of the analysis
parameters. For a detailed explanation, refer to the GammaVision manual. The figure below shows
the appearance of the Analysis tab when a parameter set is first created.

e
P Class:Parameter set @ HPGe Detector X hd
Sample data || Counting geometry || Analysis || Corrections || Uncertainties || Reporting
Library: Spectrum: ?
Library file: v Peak search sensitivity: 1020302050 &
Match width (SFWHM): 0.55 X Peak cutoff [%]: 25
Peak | FUWHM]: 2
Fraction limit {%%): a Edlpe =l ]
Domin. bkg peak width factor: 1.2
Calibration and units Background channels: 0.75 KFWHM |
Calibration fle: = X
=l Analysis range from: 50 to: | 16000
Mt L L Directed Fit: Oe
Activity unit: Bg ~m
MDA: IS0 NORM (11929) |

Save Cancel

Figure 114. Analysis Tab

The Analysis tab is divided into three frames (Library, Calibration and units, and Spectrum) and
a drop-down list for the selection of the MDA method.

5.2.3.1 Library

The Library file defines which nuclide library is used for the analysis. Libraries are created in the
Analysis libraries section of the management panel (see Section 5.2.3.1 Library). To select a library,
click on the Library file button. A list with the same structure as the Analysis libraries section appears,
from which it is possible to select the desired library.

The Match width (*FWHM) sets the maximum amount by which a peak centroid can deviate from
the nearest library peak energy and still be associated with that library peak. The value entered is
multiplied by the FWHM at the peak energy to get the width used.

Values between 0.4 and 1 are permitted; a match width of 0.5 to 0.6 is typical for gamma
spectroscopy with HPGe detectors. If the value is too small, some spectrum peaks will be
misidentified due to statistical variation in the centroid; if it is too large, some library peaks will be
incorrectly identified.

For example, using Co-60 with a library entry of 1332.51 keV, based on the calibration, FWHM at
this energy amounts to 2 keV. This means, for a match width of 0.5, that a found peak with a centroid
in the range between 1332.51 +/- 1 keV will still be assigned to this Co-60 line.
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The Fraction limit (%) is one of the parameters used to determine the presence or absence of a
nuclide. The sum of the emission probabilities of the peaks in the spectrum identified with the nuclide
is divided by the sum of the emission probabilities of all peaks of the nuclide in the energy range
being analyzed. If the result is greater than the fraction limit, the nuclide is marked as being present.
To turn off this test, set the limit to zero.

If the value is too high, nuclides may not be found only because one line of the nuclide with low
transition probability was not found in the spectrum. A value of 100% means that all lines specified
in the library must be found in the spectrum. If the value is too low, one line, even a line with low
transition probability compared to other lines of the nuclide, is sufficient to identify the nuclide; a
value of 0% means that the test is disabled, that is, one peak (even the one with the lowest transition
probability) is sufficient to assume that the nuclide is present.

5.2.3.2 Calibration and Units

The Calibration file defines which efficiency calibration is used for the analysis; see Chapter 6 on
how to create and store calibrations. To select a calibration, click on the Calibration file button. A list
with the same structure as the Calibrations folder for the respective detector appears, from which it
is possible to select the desired efficiency calibration.

Mult. (multiplier) and Div. (divisor) are additional factors directly contributing to the activity scaling
factor calculation. This is a legacy option from the GammaVision analysis; since in LVis the activity
scaling factor is defined in the Sample data tab, simply leave a value of 1 for both parameters.

The Activity unit defines which unit for the activity is used in the report. The most common units are
predefined and can be selected in the drop-down list. If new units are needed, it is possible to add
them to the Global Settings (see Section 3.3.1).

5.2.3.3 Spectrum

The Peak search sensitivity sets the sensitivity for the peak search used in the analysis. Before a
suspected peak is accepted, the magnitude of the second difference must be greater than the
weighted error of the channel counts. The Peak search sensitivity is a multiplicative factor used in
error weighting.

The sensitivity can be set at any integer value from 1 to 5, with 1 the most sensitive (that is, “1" finds
the most peaks). A value of 1 will find small peaks but will also “find” many false peaks. A value of 5
will locate all the large peaks but might miss some of the smaller peaks. In general, a sensitivity of 2
or 3 is sufficient and delivers the most meaningful results.

The Peak cutoff [%] defines the maximum 1-sigma counting uncertainty that will be accepted for an
identified peak in order to treat this peak as valid during the analysis. If the uncertainty of a peak
found in the spectrum is above the entered value, then the peak will not be used in the activity
calculation. However, it will be listed in the report as a peak. The Peak cutoff prevents incorporation
of peaks with too high uncertainty into the activity calculation. In general, a value between 10% and
40% is reasonable.

During the analysis, peaks within the Peak overlap range [xFWHM] plus peak background points
are deconvoluted. This value must include a decimal point; the minimum value is 1.0.
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The Domin. bkg peak width factor defines the FWHM multiplier that dictates the peak integration
range (i.e., 1.2 * FWHM) when background is dominant. The fixed width factor is used to determine
peak background when the peak is not part of a multiplet. This value must include a decimal point.

It is possible to select three different methods to calculate the Background channels for a peak:

o With the Auto method, the background is automatically calculated as a 5-, 3-, or 1-point
average, depending on which value best approximates the spectrum data.

¢ With the points method, the entered number of points are used for the average, starting from
a value of 1 point. In general, more points provide a better approximation of peak background;
however, a very large number of background points could result in the deconvolution of
nearby peaks that may be fitted more accurately as singlets.

¢ With the x FWHM method, the number of background points is calculated by multiplying the
calibration FWHM (in channels) at the specified energy by the entered decimal value and
rounding up to the next highest integer value. This methodology can provide a more robust
peak background determination than the static points average by scaling the number of
background points to the expected peak width at low or high energies and across varying
ADC conversion gains. A value of 1-1.2 x FWHM should give reasonable results for most
applications.

The Analysis range (in channels) defines the starting and the ending points in the spectrum of the
analysis. This option is commonly used to exclude the border regions of the spectrum, where no
significant analysis data can be found. The analysis range should be large enough to encompass all
the gamma peaks required for the analysis. If the analysis range is too narrow, the correction
between different peaks of a nuclide cannot be verified if a part of these lines is not within the range
to be analyzed.

The Directed Fit option allows for negative peak areas in low-level spectra. This is a specialized
option when negative activity values are needed; thus, it is usually not used unless required by
specific regulations.

In addition to the analysis settings shown in this tab, there are several other secondary parameters
that can be adjusted. Since these additional parameters are typically not changed, and should be
modified only after careful consideration, they are set in a special text file called b30winds.ini, that is
located inside the LVisDatabaselLocation\Config folder. The content of this file can be seen by
clicking on the three dots button above the background channels drop-down list and can be edited
using any text editor directly from the Config folder. Refer to the GammaVision manual for a detailed
description of the b30winds.ini file.

5.2.3.4 MDA

Several MDA calculation methods are available in the drop-down list. Refer to the GammaVision
manual for the respective formulas.

5.2.4 Corrections

The Corrections tab contains additional analysis options. The parameters in the Corrections tab are
all optional, which means that none of them is required by LVis to perform an analysis. The figure
below shows the appearance of the Corrections tab when a parameter set is first created.
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—
& Class:Parameter set @ HPGe Detector % -

Sample data | Counting geometry | Analysis || Corrections | Uncertainties || Reporting

[]  Backg. correction | X .. @ Byeneray: Window width [*FWHM]: 0.5
[C] Geometry correction

[l | Correction library | 'x

Decay correction to reference date/time: v Decay correction up to 12 halflives

Decay correction during measurement:

Random summing: 0

Save Cancel

Figure 115. Corrections Tab

5.2.4.1 Peaked Background Correction

The Peaked Background Correction (PBC) is used to correct for the presence of peaks in the
background spectrum that also occurs in the sample. If the peak is not of interest in the analysis
results, there is no need to make this correction. The values in the .PBC file are the counts per
second at each library energy. These count rates are multiplied by the sample live time to calculate
background counts, and the resulting background counts are added to the respective peak
background. Note that this background subtraction may raise the peak uncertainty above the peak
cutoff such that a peak is no longer considered as identified.

Background files can be created from the analysis results of any measurement by clicking on the
Create PBC button in the Analysis results tab of a measurement file (see Section 7.4). The
background file is automatically saved in the PBC folder of the detector.

To enable the background correction, check the corresponding box and select a background file.

To select a background file, click on the Backg. correction button. A list of the available files in the
PCB folder appears, from which it is possible to select the desired file. If no background file is
available, a standard Windows file dialog opens, allowing users to select the desired file from
anywhere in the Windows file system. Once selected, it is possible to view and edit the content of
the background file by clicking on the three dots button next to it.

The By energy option defines the method of background subtraction: by nuclide or by energy. It is
recommended to always use the By energy method.

Background subtraction by nuclide

To use the background subtraction by nuclide, leave the By energy box unchecked. In this case, the
background correction is applied to identified peaks that have matching nuclide names in the analysis
library and the background file, and peak energy within the Window width [*FWHM].
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The background window width parameter works in the same way as the library match width in the
Analysis tab. For each peak, the value entered is multiplied by the FWHM at the peak energy to get
the energy range used. A background peak is considered a matching peak if the background peak
energy is within this energy range.

Background subtraction by energy

To use the background subtraction by energy, check the By energy box. Background correction is
applied to spectrum peaks as described above regardless of whether or not the spectrum or
background peak is associated with a matching nuclide name. Multiple background peaks, including
those associated with different nuclides in the background file, can be applied to the same spectrum
peak if they are within the specified energy range. If a background peak is within the match width of
more than one spectrum peak, then it will only be applied to the closest peak.

5.2.4.2 Geometry Correction

A Geometry correction is needed when the sample geometry (i.e., container shape/dimensions,
sample material/density/mass/volume/filling height, and additional absorber presence/dimensions)
is different from the reference source geometry used for the efficiency calibration selected in the
Analysis tab. The activities calculated using the selected efficiency calibration are corrected by the
energy-dependent factors describing the efficiency difference between the sample and the
calibration geometries.

To enable the geometry correction, simply check the corresponding box leaving the field to the right
empty; if the field is not empty, click on the x button. In this way, the geometry correction will be
automatically calculated by tRAYcy and applied to the activity results during the analysis process
(see Section 7.8.1).

The automatic calculation requires that all the necessary information about the sample and
calibration geometries (i.e., sample sizes in the Sample data tab and parameters in the Counting
geometry tab, as well as Geometry properties for the reference source used for efficiency calibration)
are correctly specified.

It is still possible to use the free software EFFTRAN instead of tRAYcy to calculate the automatic
geometry correction. EFFTRAN is enabled in the Global Settings (see Section 7.8.2 Using
(M)EFFTRAN and Section 3.3 The Global LVis Settings).

It is also possible to use a GammaVision geometry correction file (.GEO) instead of the automatic
calculation. To select a geometry correction file, click on the Geometry correction button. A list of the
available files in the GEO folder for the detector appears, from which it is possible to select the
desired file. If no geometry correction file is available, a standard Windows file dialog opens, allowing
users to select the desired file from anywhere in the Windows file system. Once selected, it is
possible to view and edit the content of the geometry correction file by clicking on the three dots
button next to it. Note that the box still needs to be checked to enable the correction, even when a
geometry correction file is selected. For more information about the geometry correction file, refer to
the GammaVision manual.

5.2.4.3 Correction Library

A Correction library is needed to account for true coincidence summing (TCS). The branching ratio
of each peak in the analysis library is multiplied by a factor describing the virtual gain or loss of counts
in that peak due to the summing of gamma rays from the same decay.
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To enable the TCS correction, simply check the corresponding box leaving the field to the right
empty; if the field is not empty, click on the x button. In this way, the TCS correction will be
automatically calculated by tRAYcy and applied to the analysis library during the analysis process
(see Section 7.8.1).

The automatic calculation requires that all the necessary information about the sample (i.e., sample
sizes in the Sample data tab and parameters in the Counting geometry tab) are correctly specified.

It is still possible to use the free software EFFTRAN instead of tRAYcy to calculate the automatic
TCS correction. EFFTRAN is enabled in the Global Settings (see Section 7.8.2 Using (M)EFFTRAN
and Section 3.3 The Global LVis Settings).

5.2.4.4 Decay Corrections

There are three types of decay corrections that can be used. The corrections to reference date/time
and during measurement can always be turned on or off in the Corrections tab, irrespective of the
parameter set type. The correction during collection is always active if the collective sample option
is selected in the general settings window, otherwise it is not applied.

Decay correction to reference date/time

The Decay correction to reference date/time projects the activity measured at the time of count
back to the reference date/time entered in the Sample data tab. This is useful when there is a long
time relative to the half-life of a nuclide, between the sample collection time and the sample count
time. To enable this correction, simply check the corresponding box. It is determined as follows:

((an)At)
DRD = e\ Y2

Where:
At = elapsed time between the reference date/time and the measurement start date/time
t12 = half-life of the nuclide

If At is greater than the entered value of Decay correction up to X half-lives, this decay correction
will not be applied and accordingly documented in the report. Typically, a limit of twelve half-lives is
used, which corresponds to a decay factor of above 4000.

Decay correction during measurement

The Decay correction during measurement is used to correct the activity of a nuclide whose half-
life is short compared to the spectrum real time. To enable this correction, simply check the
corresponding box; it is determined as follows:

RT
DDM = E

{or)
1 —e /2

Where:
RT = real time of the measurement
t12 = half-life of the nuclide
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This can be viewed as scaling up the activity measured to the value of the activity at the start of the
measurement. The correction goes to 1 (no change) as the acquisition time becomes much smaller
than the half-life.

Decay correction during collection

The decay correction during collection is useful if the sample was collected over an extended time,
and the half-life of a nuclide is short compared to the collection time. This correction will account for
the buildup of the nuclide activity in the sample and its subsequent decay during the collection time,
which cannot be seen in the spectrum because it happens before the measurement. To enable this
correction, select the Collective sample option in the general settings window of the parameter set.
It is determined as follows:

ET
(In2) * 2y
DDM = E
ET
1

—<(ln 2)*t )
1 —e /2
Where:

ET = elapsed time between the start and end of the sample collection date/time as entered in the
Sample data tab
t12 = half-life of the nuclide

This can be viewed as scaling the activity as if all of it would have been collected on the sample at
the end of the sample collection. Thus, if the decay correction to reference date/time is enabled as
well, the reference date/time should be entered equal to end of sample collection date/time.

Random Summing Correction

If more than one gamma-ray photon signal is absorbed by the detector during a pulse sampling
cycle, the sum of the energies of the two (or more) is recorded in the spectrum. Since the two gamma
rays are not related in any way, this is random coincidence. Random coincidence sum peaks can
be formed at double the energy of the primary peaks. Any full energy photon that is summed with
another pulse is not recorded in the single photon peak and represents a loss of counts or efficiency.
This loss is count rate dependent.

The random summing correction factor is:

RSF =

[ _XCT
F*LT
Where:
RSF = random summing factor (multiplier)
Ct = contents of all channels
F = user-entered slope of the correction curve
LT = live time

This value is set to 1.0 if it is calculated at less than or equal to zero. A more detailed description of
the determination of the correction curve can be found in the GammaVision manual. The slope F,
determined experimentally and multiplied by -1, is entered into the Random Summing field. It is
important to note that the random summing correction is necessary only if the counting rates between
the calibration measurement and the sample measurement are significantly different.
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5.2.5 Uncertainties

The Uncertainties tab contains information about user-defined uncertainties and confidence levels.
The figure below shows the appearance of the Uncertainties tab when a parameter set is first
created.

: Class:Parameter set @ HPGe Detector X | -

Sample data | Counting geometry | Analysis | Corrections || Uncertainties || Reporting

Sample mass: [%]
[%] [2]
[%] [%]

(%]

o o la o
L OB i s 1)

(%]

[%] [2]

= o o o o o
® § § § § &

(%]

IS0 Norm Probabilities
Reported confidence level: 1 Sigma g Mpha:[5 |% gew: [5 1% canma:5 % &

Figure 116. Uncertainties Tab

It is possible to enter up to 10 additional uncertainties (in percentage) that will be considered for the
total uncertainty estimate. The label for the first uncertainty (shown in the figure as Sample mass) is
by default the same as the label of the upper sample size entered in the Sample data tab. For the
other nine uncertainties, it is possible to enter any needed text label (left field) and value (right field).

The analysis engines perform all calculations at a 1-sigma level. All the uncertainties on the report
are then reported based on the desired Reported confidence level.

The ISO Norm Probabilities define the values used for the three probabilities in the ISO NORM
(11929) MDA method that can be selected in the Analysis tab. Refer to the corresponding ISO
standard or the GammaVision manual for the explanation of these confidence levels.

5.2.6 Reporting

The Reporting tab contains options related to the analysis process and the final measurement
report. The figure below shows the appearance of the Reporting tab when a parameter set is first
created.
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: Class:Parameter set @ Detector X hd

Sample data || Counting geometry || Analysis || Corrections || Uncertainties || Reporting

7
O Validate gross count rate against QA backaround: (] | @

Automatic analysis:

Auto printout to:

Report templates:

Save Cancel

Figure 117. Reporting Tab

When the Automatic analysis option is selected, LVis automatically performs the analysis of the
spectrum at the end of a measurement and saves the corresponding file without any user input. Of
course, in order for the analysis to be meaningful, every parameter must be correctly set before
starting the measurement. If this option is not selected, all the other options below remain disabled
and the manual analysis and reporting processes are necessary.

It is also possible to automatically create the analysis report after the automatic analysis process is
finished. Once the Create report option is selected, the Report template list becomes available,
where the desired report template can be selected. It is possible to select multiple templates and all
the corresponding reports will be created. If this option is not selected, all the other options below
remain disabled and the manual reporting process is necessary.

By default, once a report is created, it is attached to the measurement file but a corresponding pdf
file is not automatically saved to disk. If instead users wish for LVis to automatically save the pdf file
to disk with the same name and in the same folder of the measurement file, simply check the Save
PDF box. If multiple report templates are selected from the list, a corresponding number of pdf files
will be saved. The name of the template will be attached to the name of the report to distinguish
among the different pdf files.

It is also possible for LVis to automatically open the pdf report(s) once created, using the default pdf
viewer of the computer. Check the Open PDF box for this. This option is independent from the Save
PDF option. If a pdf file is saved in the same folder of the measurement file, LVis opens this pdf file.
If a pdf file is not saved, LVis opens a temporary pdf file that is then deleted once closed. Note that,
in the second case, only the temporary pdf file is deleted. The report remains attached to the
measurement file, thus available to be saved manually.

If LVis is configured to exchange data with a LIMS, by default the needed files are generated in the
export directory once the report is created. If it is not desired to exchange the analysis data obtained
with this parameter set with the LIMS in use, simply select the Suppress export option.
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If a physical printer is connected to the computer, it is possible for LVis to automatically print a paper
copy of the report(s) once created; simply select the desired printer in the Auto printout to drop-
down list.

In the LVis Simple Mode, LVis offers a simple contamination check by counting an empty bottle
container and comparing the gross count rate of the acquisition with the nominal gross count rate for
the QA background checks and validating it against the respective QA background limits. This
feature is activated by ticking the box for Validate gross count rate against QA background on
the “Reporting” tab. In case the gross count rate from the contamination check measurement is within
the alarm range a message will be displayed that the container is not contaminated. In case the
gross count rate is higher than the nominal count rate plus the alarm level then a message will pop
up warning about contamination. The individual messages appearing on screen in the LVis Simple
Mode as a result of a contamination check measurement can be defined in the Global Settings of
LVis.

5.3 OPERATING ON PARAMETER SETS

There are several options in the configuration tree that allow users to modify, copy and paste, save
and load, and remove parameter sets. These options are available in the context menus of parameter
sets, classes, and detectors. To access the context menus, right-click on the desired element in the
configuration tree. The options related to parameter sets in the class menu are the same as those in
the detector menu (except for the sort one described later). the only difference between the detector
and the class menu options is that, when using the class entries, the name of the class will already
be entered in the general settings window. The figures below show the parameter set menu (left)
and the detector menu (right), with the relevant entries inscribed in the red rectangles.

5. Class

-

(B Qual o Start new

= =M HPGe Detector

;&3 Analyze current spectrum Info

Modify Parameter Set

Copy parameter set

Show

MNew Parameter Set

Select as standard parameter set o _
Import parameter set from existing LVM-file

Remove Parameter Set on
8 Insert parameter set

Save parameter set

Load parameter set

WIDE B &

Import spectrum Sort parameter sets

Figure 118. Parameter Set and Detector Menus

To edit any setting of a parameter set, including the ones in the general setting window, select Modify
Parameter Set in the desired parameter set menu. To save the changes, simply click on the Save
button in the bottom right part of the parameter set.

To move a parameter set from one class to another within the same detector, select Modify
Parameter Set, go to the general settings window, then insert the desired class name in the
respective field. If the class does not already exist, a new one will be automatically created.
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It is not possible to directly rename a parameter set. The easiest way to do this is to copy the
parameter set, change the name in the general settings window when inserting the parameter set in
the same class, and then remove the old parameter set as explained below. Since the default path
to save parameterized measurements includes both the class and the parameter set names (see
Section 5.3), modifying either one will result in a new folder being created.

To create a copy of a parameter set, either within the same detector or associated with another one,
select Copy parameter set in the desired parameter set menu. Then open the detector or class
menu where it is desired to paste the parameter set and select Insert parameter set (this entry is
available only when a parameter set has been previously copied). The general settings window
appears, and clicking OK will add an exact copy of the parameter set below the selected detector
and/or class. It will then be possible to modify the new parameter set as needed. It is important to
note that, if a parameter set is copied from one detector to another, files that are detector-specific
(like the calibration or the background file) must be modified to obtain meaningful analysis results.

To move a parameter set from one computer running LVis to another, select Save parameter set in
the desired parameter set menu. A standard Windows file dialog will open, allowing users to save
the parameter set to an .LVP file (the default directory is L VisDatabaselocation\Parameter Sets, but
it is possible to save the file wherever needed). Once the file has been moved, on the other computer
open the detector or class menu where it is desired to load the parameter set and select Load
parameter set. The general settings window appears, and clicking OK will add an exact copy of the
parameter set below the selected detector and/or class. It will then be possible to modify the new
parameter set as needed.

It is also possible to create a parameter set using the parameters from a measurement file (.LVM).
Open the detector or class menu where it is desired to create the parameter set and select Import
parameter set from existing LVM-file, then select the desired file in the standard Windows file
dialog. The general settings window appears, and clicking OK will add a parameter set below the
selected detector and/or class with exactly the same parameters as the measurement. It will then be
possible to modify the new parameter set as needed.

To remove a parameter set from the configuration tree, select Remove Parameter Set in the desired
parameter set menu, and then confirm in the subsequent message box. It is important to note that
the action is not reversable. If a parameter set is removed by mistake, the easiest way to recreate it
is to import the parameters from the last measurement file analyzed with the removed parameter
set.

Selecting Sort parameter sets from the detector menu will sort the associated parameter sets by
numerical and alphabetical order (numbers are sorted before letters). Pressing the left shift key while
selecting Sort parameter sets will sort the parameter sets in the opposite way.
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To operate the detector system for gamma spectrometry, it must be calibrated. Three calibration
types are distinguished: energy calibration, full width at half maximum (FWHM) calibration, and
efficiency calibration.

o Energy calibration — The energy calibration describes the channel to energy relationship of
the multi-channel analyzer (MCA). It gives the energy in keV as a function of the channel
number. It is usually given by a quadratic/ second order polynomial. This is required for the
identification of peaks in the spectrum.

e FWHM calibration — The FWHM calibration describes the resolution as a function of the
channel number. The resolution is given in channels, and it is a function of the channel
number. Like the energy calibration, a second order polynomial is used to describe the
channel-FWHM relationship. It is needed for peak fitting and spectrometer QA. The FWHM
calibration is always performed in connection with an energy calibration.

o Efficiency calibration — The efficiency calibration describes the response of the detector
system to photon radiation across the energy range. It relates the probability for detecting the
full energy of a photon to its initial energy. Due to the shape of the response, higher order
polynomials and composite functions are used to describe the relationship.

After these calibrations are performed they are stored in .LVM files. These can be selected and
loaded for analyses (see Section 5.2.3 Analysis). In LVis, GammaVision calibrations (.CLB files) or
any calibrated LVis measurement file (.LVM files) can be used as a source of calibration. In each
LVis measurement, the calibration is presented in its own “Calibration/Library” tab (see Section 6.5
Changing Calibrations in LVM Files).
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Figure 119. Calibration/Library Tab of an LVis Measurement

Efficiency calibration: The green line shows a plot of the efficiency calibration function
FWHM calibration: The blue line shows a plot of the FWHM calibration function
Energy calibration: The red line shows a plot of the energy calibration function
Library table: Displays the library used for calibration.

Energy calibration function: Shows the polynomial and its parameters

FWHM calibration function: Shows the polynomial and its parameters
Efficiency calibration function: Shows the function and its parameters
Export: Press to export the calibration to a .CLB file

Calibration editor: Press to open the calibration editor

Report: Prints a calibration report

Info: Show information about the source that was used for the calibration

Auto calibration: Press to perform an automatic calibration

. Analyze spectrum: Press to analyze the spectrum with the present settings

Export: Exports the library to a .LIB file
Import: Import another library to a .LIB file
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CHAPTER 6. CALIBRATIONS

6.1 SETTING UP CALIBRATION PARAMETERS

4 A, VT Test: EffCal_250509-0856_vTl Marine |
4

» 4.

? Info

In contrast to other counting routines/parameter sets (see Section 5.2.3

Analysis), calibrations routines are directly related to a detector. To
modify the parameter sets, right-click the detector in the configurations
tree and select “Energy calibration parameters” or “Efficiency calibration
parameters”. The setup of each calibration parameter-set is analogous
to regular parameter sets for measurement routines with a few
differences:

B2 import sample changer seting: ¢ Instead of defining sample volume and mass a reference source is
selected. This reference source should be the source that is used
for calibration. The “Counting geometry” tab is filled automatically

from the info in the selected reference source.

M Show

) Mew Parameter Set

M Import parameter set from existing LVM-file
& Load parameter st

Lt Sort parameter sets

#, Detector configuration

T Semple changer settings

B Export sample changer settings

|| Start sample set editor
@ Start spectrum acquisition
£ Stop spectrum acquisition
14 Clear spectrum

& Savespectrum

G New energy calibration

4§ Energy calibration using current spectrum

I F Energy calibration parameters I‘
= L

@ Energy calibration from spectrum file ’1

¢ No analysis library or calibration can be selected in the “Analysis”
Tab. The analysis library is supplied by the selected reference
source.

% Delete energy calibration
wf Mew efficiency calibration
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u*  Efficiency calibration using current spectrum [ ]

’ o L C
I #  Efficiency calibration parameters

=

For efficiency calibrations “Correction library” and “Decay
correction since sample collection” should always be switched on
in the “Corrections” tab.

-y ™

Figure 120. Detector Options

6.2 DETECTOR CALIBRATION

In principle, energy and FWHM calibration (channel-energy relation and channel-resolution relation)
and efficiency calibration (energy - efficiency relation) are performed in two separate steps. First, the
detector is calibrated for energy and FWHM in one measurement and then for efficiency in a
subsequent measurement. While energy and FWHM calibration are universal for all measurements
performed with the detector, the efficiency calibration is unique for a detector <-> sample
configuration. Therefore, energy and FWHM calibrations are directly connected to a detector, while
efficiency calibrations are connected to individual parameter sets. Despite their differences, the
procedure of performing the respective calibrations is similar and there is no difference made in the
following.

To start the calibration, select the desired calibration type “New energy calibration” or “New efficiency
calibration”, from the context menu of the detector (Figure 120). Put the selected reference source
on the detector and start the measurement. When the measurement has finished, select Analyze
from the detector context menu. This will open the calibration measurement.

In LVis, calibrations can be performed either automatically or manually. Both techniques will be
outlined in the following chapters. The designated way to calibrate a detector system is automatic
calibration.

6.2.1 Automatic Calibration

Automatic calibrations are based on the selected reference source, which contains all necessary
nuclide (library), activity (certificate file), and geometry information. To perform the automatic
calibration, press the Auto calibration button (I in Figure 119). The calibration runs automatically,
searches for peaks, relates peaks to an entry of a photon line in the library and fits the calibration
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function to the analyzed data. The calibration results are shown on the “Calibration” tab as shown in
Figure 121. To save the results, press the Save button. If the measurement was an energy
calibration, the calibration can be connected to the detector. If the measurement was an efficiency
calibration, the parameter sets that should use this calibration can be selected in a pop-up dialog.

In some cases, the results of the automatic calibration need to be post-processed. To do so, the
techniques described in the Manual calibration section can be used.

6.2.2 Manual Calibration

The designated way to perform a manual calibration is by using the peak editor (see Section 10 The
LVis Peak Editor). It provides an interface to locate, fit, and identify peaks for calibration. To start the
peak editor, open the calibration editor by clicking button i in Figure 119 and select the peak editor,
g in Figure 121.

In the peak editor (for details see Section 10 The LVis Peak Editor), place individual peaks using the
New peak button, or run a peak search using the Peak search button. Finally, identify the origin of
each peak using the Nuclide selection button in the “Peak shape” tab. Hit Close and apply
changes to transfer the results to the calibration table.

Library: @ Calibration Effidency @ Import
Energy [keV] Nuclide @Quadrabc @ 160 @ Quadratic @eak editor
14.41 Co-57
53.16 * Ba-133 @ Energy [keV] Efficiency Fit Delta [%]
7961 Ba-133 53.16 0.003889 0.004013 -3.18
81.00% Ba-133 81.00 0.021954 0.019958 9.09
122,06 * Co-57 122.06 0.035972 0.038176 6.13
136.47% Co-57 136,47 0.036184 0,038964 -7.68
165.86 = Ce-133
276,490 Ba-133 302.85 0.026568 0025810 2.85
302857 Ba-133 356.01 0.023553 0.023239 136
356.01% B2-133 383.85 0.022084 0.022116 0.14
383.857 Ba-133 514.00 0.017948 0.018177 -1.28
514,00 * 5r-85 661.66 0.015102 0.015261 -1.05
So1.65 = Cs-137 834.85 0.012898 0,012936 0.28
833.857 Mn->3 898.04 0.012359 0.012271 0.71
898.04% Y88 1115,54 0.010548 0010466 0.77

@Eneruv o o delete ® new ® ack @Delete all

Figure 121. Calibration Editor

a. Library: A list of all emissions in the library. Click an entry to move to the expected position
in the spectrum

b. Calibration function: First part of the efficiency calibration function. The selected function is
fitted to datapoints until reaching the value in Section c.

c. Calibration function split: Enter energy in keV. Points below this energy are fitted with the
function selected in Section b. Points above this energy are fitted with the function set in
Section d.
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Calibration function: Second part of the efficiency calibration function. The selected function
is fitted to data points above the value in Section c.

Calibration table: List the values used for calibration. Click and entry to move the cursor to
the position. Double click an entry to manually edit it.

Import: Click to import values from another calibration file, .LVM, .CLB or .EFT file.
Peak editor: Opens the Peak Editor. See Section 10 The LVis Peak Editor for details.
Energy: Switch to energy calibration table.

Efficiency: Switch to efficiency calibration table.

Delete: Use to delete entries from the table.

New: Add a new line to the calibration table. When the cursor is placed inside the spectrum,
the selected position is added.

Back: Undo the last action.

. Delete all: Deletes all entries in the calibration table.

. . . Mew energy calibration
If the wrong energy calibration has been assigned to

a detector by mistake, it can be changed. Delete the
“‘wrong” calibration by clicking on Delete energy
calibration in the detector context menu.

Energy calibration using current spectrum

Qpen last energy calibration

Rl TS

Energy calibration parameters

Dielek liby=ati
|ﬁ elete energy Ca |I:|:g ion

Figure 122. Delete Energy Calibration

6.3 CREATING AN ENERGY CALIBRATION

The default way to create an energy calibration for a detector is to analyze a spectrum with the

energy

calibration routine specified in the context menu of the detector. This can either be done by

selecting New energy calibration from the context menu of a detector (starts a new parameterized

energy

calibration measurement) or by selecting Energy calibration based on current

measurement, if an energy calibration spectrum has already been recorded and is in the live
spectrum view of the detector. It is also possible to use an existing spectrum file by selecting Energy
calibration from spectrum file.

When a detector is not energy calibrated, the x-axis will be displayed in channels, and the energy
calibration table doesn’t contain any channel-energy pairs.
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Figure 123. Empty Energy Calibration Table Example

When Auto calibration is clicked, LVis will try to find the peaks specified in the reference source,
and then accordingly calibrate the spectrum.

IMPORTANT The nuclide library (Section 3.2.3) used for creating the reference source should be
absolutely unique. It should only contain nuclides specified in the corresponding
certificate. If energies are present in the reference source which cannot be found in
the spectra (e.g., due to the short half-life of the corresponding nuclide), problems
may occur during automatic calibration.

The “Calibration editor” will show the results in the energy table.

Fre— Fpep—— e
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T sty sbrace
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Figure 124. Calibration Editor with Energy Table
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Corresponding nodes and fit results of the automatic energy calibration can now be found and, if
necessary, edited in the calibration editor (simply by clicking on the respective entry in the energy
calibration table). All identified peaks used for calibration from the reference source are marked with
an asterisk (*) in the left library table of the calibration editor. Note that double clicking on an entry in
the library table will display to the respective peak in the spectrum view.

In case the automatic energy calibration missed peaks or fitted peaks unreasonably, one can use
the “Peak editor” to manually fit peaks, assign the fits to nuclides and respective energies and add
these to the energy calibration table. To do this open the “Peak editor” from the “Calibration editor”,
then add the “New peak” and fit it. Then select a nuclide and apply the changes and update the
energy table when being asked to do so.

| Edit peaks for energy calibration o b 4
& Residusis ] @ Logerithenic scale | (58 Cumul pesics | €9 vew pesic (@) Detere peak () Feak et (@9 Peak right [ Detere st pesis @), Pesk semrcn
| Counts Channek 7519 Energy: 1835.85 keV Counts: 60 Overview Peak shape Background
Typs: Goussian Feak
Cantroid; 1836.05 kaV
Amplitude: 458.713
a
FWHM: 2.27 keV
e L] Attention

Values changeable th

Update agergy tabla?

1815 1820 1825 1830 1835 1840 1845

Energy [keV]

No

Peaks | Uib.energy  Nuclide Centroid MNat counts Background ¢o.. Gross counts FWHM

Figure 125. Updating an Energy Calibration

When the energy calibration LVM is saved (or in case “Approval’ is activated, when the energy
calibration LVM is approved), LVis will ask whether to assign this energy calibration to the detector.

Attention

0 Transfer energy calibration to detector?

Figure 126. Transfer Energy to Calibration Confirmation

This will ensure that each new spectrum from the respective detector will automatically be using the
energy calibration.

Users can always review the measurement corresponding to the currently active energy calibration
of a detector by selecting Open last energy calibration in the context menu of the detector.
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Energy calibration parameters

Recall energy calibration

Energy calibration from spectrum file
Delete energy calibration

Figure 127. Open Last Energy Calibration

If it is desired to delete the internally stored energy calibration, then select Delete energy calibration
in the context menu.

6.4 CREATING AN EFFICIENCY CALIBRATION

Efficiency calibrations are not specifically created for detectors, but for parameter sets, as they
depend on the sample geometry. Consequently, efficiency calibrations are not directly assigned to a
detector but to counting routines (parameter sets) configured for a detector.

To create an efficiency calibration, select New efficiency calibration from the detector’s context
menu. This will guide LVis users through the acquisition of the source spectrum and calibration using
the respective efficiency calibration parameter set.

+*  New efficiency calibration I

+*  Efficiency calibration using current spectrum

& Efficiency calibration from spectrum file
& Efficiency calibration parameters
¥— Efficiency fit parameters

Figure 128. New Efficiency Calibration Selection

It is also possible to use existing spectrum files with Efficiency calibration from spectrum file or
spectral data in the counting electronics with Efficiency calibration based on current
measurement for the creation of new efficiency calibration LVM files.

LVis offers different fit functions for the creation of an optimum efficiency calibration (e.g., polynomial,
square-square, linear, etc.; a detailed description can be found in the GammaVision manual). Fit
functions are usually detector-specific (e.g., n-type detector — square/square, p-type detector —
polynomial). Thus, it is possible to specify the default fit function for a detector by selecting Efficiency
fit parameters in the context menu of the detector.

Parameters for efficiency calibration X
below knee above
Interpolative ~ 200 Quadratic e
lLl Cancel

Figure 129. Parameters for Efficiency Calibration
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The fit functions specified here are automatically used for efficiency calibrations executed per
calibration parameter set.

Note that it is possible to change the fit function afterwards in the “Calibration editor” at any time.
If the detector is already energy-calibrated, then respective nodes and fit information are displayed

on the calibration table. Clicking Auto calibration will make LVis analyze the spectrum, fit the peaks,
and calculate the respective detection efficiencies.

Sample data |Counting geometry | Analysis | Corrections | Spectrum ||Analysis results || Peak search || X Calibration/Library | Detector system

Eneray: HPGe ({RAY ey Det)_EnCal_250326-1128_Cerbo00 m2_an endeap fvm from 26.03.2025 11:45°81, Efficiency: internal fram 16,05 2025 12:25:19 Demo (1000ml Marinell)) 5
—F 5e-002 (created on 13.09.2012
i 11:44:19, last edit on

9000-

Calibration
602002 | 6 Co-57 (0744148 Y) A
F Co-60 (52711 Y)

| 65e002 | i 2ne6s (0.668048 V) v
F) S1-85 (64,8495 d)

H1-v-88 (106.626 d)

) Mn-54 (0.854729 )

) Cs-137 (30.05 )

-Ba-133 (10.5398 )

- Ce-130 (137.641 d)

of am241 @326)

g0~ 24 Library: Calibration Efficiency Import
Energy [k.. Nuelide Polynomial v | Peak editor
14.41 Co-57
53.16 Ba-133
59.54 = Am-241

79.61 Ba-133
81.00 * Ba-133
122,06 * Co-57
13647 * Co-57
165.86 * Ce-139
276.40 * Ba-133
302.85 * Ba-133
356.01 % Ba-133

00— )

Energy [keV] Eficiency Fit Delta[%]
302.85 0.044877 0.044203 1.50
356.01 0.039875 0.039283 1.48
383.85 0.037009 0.037133 -0.33
514.00 0.020605 0.029834 -0.78
661.66 0.024550 0.024834 112
834.85 0.020788 0.021121 -1.60
898.04 0.020701 0.020098 2.92
1115.54 0.017521 0.017375 0.84
1173.23 0.016625 0.016799 -1.05

Eneray delete

6000-

5 5000

Channel
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U= O
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Energy [keV]

Energy calibration: En=6.110066-10 C? + 0244135 C +0,132308
FWHM calibration: FWHM=4.60581e-09 C2 + 0.000822144 C +2.8528
Efficiency calibration IN(EfT)=-0.2533 E + -4.20595 + 0.545195 1/E +-0.0689356 1/E2 + 0.00344368 1/E2 +-7.48353e-05 1/E~4

Export Repart Info Export Report

Calibration editor Auto calibration  Analyze spectrum

Figure 130. Calibration Editor with Efficiency Table

If no energy calibration exists, clicking on Auto calibration first creates a new energy calibration.
Then by clicking Auto calibration a second time, the actual efficiency calibration is performed.

After the calibration is completed, the calibration results are displayed in the respective tab. The
Calibration editor contains energy/FWHM calibration entries as well as efficiency calibration entries
and it is possible to toggle between the two by clicking on the respective buttons. When the
Calibration editor is open, only the graphs of the calibration selected in the calibration table are
displayed in the calibration tab.

Corresponding nodes and fit results of the efficiency and energy calibration can be found below the
calibration fit display and, if necessary, edited in the calibration table (simply by clicking on the
respective entry in the calibration table). All identified peaks used for calibration from the reference
source are marked with an asterisk (*) in the left library table of the calibration editor. Note that double
clicking on an entry in the library table will display the respective peak in the spectrum view.

In case the automatic efficiency calibration missed peaks or fitted peaks unreasonably, the “Peak
editor” can be used to manually fit peaks, assign the fits to nuclides and respective energies and add
these to efficiency calibration table. To do this open the “Peak editor” from the “Calibration editor”
while having the efficiency table open, then add peaks or modify the peak fits. Then select a nuclide
and apply the changes and update the efficiency table when being asked to do so.
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Figure 131. Updating an Efficiency Calibration

The efficiency fit represents the detector efficiency for gammas of respective
energies and not for the respective nuclides used for the efficiency calibration. As a
consequence, one must apply true coincidence summing (TCS) correction when
using nuclide for the efficiency calibration that is affected by TCS. To do this, simply
tick the box Correction library on the Corrections tab (and make sure that the
detector and source are properly defined for Monte Carlo calculations). LVis will
then trigger tRAYcy to calculate the TCS correction factors before performing the
automated efficiency calibration.

When the efficiency calibration is saved (or in case “Approval”’ is activated, when the efficiency

calibration LVM

is approved), LVis will ask first, whether to assign the energy calibration to the

detector (only when a new energy calibration was created within the scope of the efficiency

calibration).

Next, a list of all

Attention

o Transfer energy calibration to detector?

Figure 132. Transfer Energy Calibration Confirmation Message

configured counting routines for the detector will be presented and the efficiency

calibration can be assigned to one or more of these parameter sets.
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Transfer to the selected parameter sets X

Detector:  HPGe (tRAYcy Det)

Marinelli:250ml
Marinelli:1000ml
Cerbol00:Low Cancel
Cerbo100:High

Quality Assurance: Efficiency

Figure 133. Available Parameter Sets

6.5 CHANGING CALIBRATIONS IN LVM FILES

Two ways exist to change the calibration in already existing LVis measurement (.LVM files). Either
the “Calibration editor” is used to directly change the internal calibration tables by adding or deleting
entries, or a new calibration is specified on the “Analysis” tab.

This can be done by clicking on Calibration file in the Analysis tab. After a file is selected, it is

possible to decide in the following dialog with which parts of this file the internal calibration should
be overridden.

Select calibration X
Use efficiency calibration:
Use energy calibration: ]

0K l Cancel

Figure 134. Select Calibration Type Menu

When using the “Calibration editor”, the calibration tables show all nodes of both calibrations. Users
can switch between them via the Energy and Efficiency buttons in the bottom left of the calibration
table window (see green marking in screenshot below).
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Calibration nl
Library: Calibration Efficiency Import

Energy [keV] Muclide Folynomial Peak editor

14.41 Co-57
53.16 Ba-133 Energy [keV] Efficiency Fit Delta [%]
79.61 Ba-133 46.55 0.001592 0.001591 0.06
81.00 * Ba-133 59.57 0.008186 0.008206 -0.24
122.06 * Co-57 81.00 0.021954 0.022162 0.5
136.47 % Co-57 88.18 0.026552 0.026024 1.99
165.86 Ce-139 122.06 0.035072 0.035912 0.17
276.40 Ba-133 136.47 0.036184 0.037028 -2.33
302.85% Ba-133 165.86 0.036877 0.036551 0.89
356.01 % Ba-133 302.85 0.026568 0.026388 0.68
383.85 % Ba-133 356.01 0.023559 0.023491 0.29
514.00 Sr8s 383.85 0.022084 0.022236 -0.69
661.66 * Cs137 514.00 0.017948 0.017987 -0.22
834.85 Mn-54 661.66 0.015102 0.015044 0.38
898.04 = ¥-88 834.85 0.012898 0.012809 0.69
1115.54 = Zn-65 898.04 0.012359 0.012182 1.43
uzzz” Co-60 1115.54 0.010548 0.010480 0.64
133249 * Co-60 1173.23 0.009940 0.010114 -1.75
1836.05 * w8 1332.49 0.008979 0.009229 -2.78
1836.05 0.007314 0.007197 1.60

N\

Eneray delete new Delete all

Figure 135. Energy and Efficiency Selection Buttons

It is possible to delete individual table entries as well as all data (Delete and Delete all).

New will add a data point at the current spectrum cursor position.

Changes can be made undone via the Back button.

All changes will be immediately displayed in the Calibration/Library tab and new data will be
considered in the fit. If the calibration table is open, the Calibration/Library tab will only show the
graph valid for the respective calibration.

To manually add a new entry to the calibration table based on the spectrum data, the respective
peak parameters must be adjusted in the “Peak editor” first.

Note that any analysis results displayed on the “Analysis results” tab of the LVM file are set to “0”
when changing data in the calibration file.

All fits on the “Calibration/Library” tab are re-calculated. And the reference of the calibration data on
top of the graph changes to “internal” (see red marking in picture below).
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9000— —4.0e-002 13.09.2012 11:44:19, last edit
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Figure 136. Calibration/Library Tab Internal Efficiency

6.5.1 Merging Calibration Data

It is possible to add calibration data from GammaVision .ENT, .EFT, .CLB, or LVis .LVM files to a
calibration LVM file. Simply click the Import button in the right top corner of the calibration table and
select the file from which the calibration data shall be added.

In case “Import” was selected while working with the energy table, the additional energy calibration
points will simply all be imported.

When importing data into the efficiency calibration, the following dialogue will be presented:

Import efficiency X
3 This measurement Energy [k. Eficiency  Delta [%] Energy: internal fram 10.01.2019 12:11:59, Efficiency: internal frorm 10.01.201912:24:18
2 EffCal_Soil2006_2.lvm 3,15 0.003889 .00

¢ 46.5 keV: 0.001592

¥ 50.5 keV: 0.008186 81.00  0.021954 -0.03

¥ 88.2 keV: 0.026552 122.06 0.035972 0.93

¥ 122.2 keV: 0.040458 13647 0.036184 -1.75
165.86  0.036877 1.05
302.85 0.026568 0.25
356.01  0.023559 -0.09
383.85  0.022084 -1.02
514.00 0.017948 -0.32 o al
661.66 0.015102 0.48 % é
834.85  0.012898 0.90 5] 5
898.04 0.012359 1.66
1115.54  0.010548 0.85
1173.23  0.009940 -1.56
1332.49  0.008979 -2.68
1836.05  0.007314 1.23

i i i ! i i i i i g
400 600 800 10000 1200 1400 1600 1800 2000 2200
Energy [kev]
Add Delete all Polynomial 0K Cancel

Figure 137. Importing Efficiency

On the left side of the window, an overview about the efficiency calibration points from “This
measurement” and the one that was selected for import is given. In the middle the combined
efficiency table is shown and, on the right, the respective efficiency graph displayed.
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Selecting an entry in the left table and clicking Add will add it to the combined table in the middle.

It is also possible to add all entries from the selected LVM by double clicking on the respective LVM
file name (“EffCal_So0il2006_2.lvm” in the screenshot above).

6.6 GAIN STABILIZER

Photon detector electronics are sensitive to temperature | 4 travey Nal

changes in the environment. This can cause a shift of the B Tests

amplifier gain resulting in an incorrect channel to energy Lol 1 Test
relationship. Instead of performing a new energy calibration it is +[..m """"""""""""""""" _
often sufficient to adjust the gain of the detector system. The |=:-. CA-Settings
LVis gain stabilizer automates this process. % QA-Report

Figure 139. QA Settings
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Peak [eoez Tolerance: * Pu/HM

Figure 138. QA Selections

To use the automatic gain stabilizer, open the QA-Setting
from the QA context menu and select a reference source
in the “Source for stabilizer” section. The peak used for
stabilization should be isolated in the spectrum and the
parent nuclide should have a strong activity. The
measurement time for the gain stabilization process can
be set by entering a time in seconds in the “Meas. Time
[s]” interface. A tolerance window in fractions of FWHM
can be set in the “Tolerance” section.

After the gain stabilizer is set up, it can be started from
the detector context menu. Follow the instructions to
place the selected source on the detector and start the
measurement. If a peak is found in the tolerance region,
the system gain is adjusted until the peak is centered on
its library position, see Figure 140.
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100~
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Figure 140. Stabilizer
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7. SPECTRUM ACQUISITION AND ANALYSIS

Whether processing a sample, performing a calibration or running a QA check, in LVis all of the
respective data is always stored in a single file: The LVis measurement lvm file.

Typically, every measurement in LVis consists of the following basic steps:
Select a pre-defined counting routine.

Counting routines are called “parameter sets” in LVis. Note that there are parameter sets for
calibrations, QA checks and sample counts. Typically, these parameter sets contain fixed
presets (defined by a system administrator) that remain constant for the respective type of
measurement.

2. Enter the missing sample information and start the parameterized acquisition.

3. Analyze the spectrum according to the preset analysis settings in the parameter set. Review
and save the results.

4. Create a report and possibly also digitally sign the report.

5. If desired, publish the report as a pdf or print a hardcopy.
In the following the recording of spectra as well as the automated creation of LVis measurement files
including respective analysis and report creation is explained in detail. The chapter is divided into
the following sections:

e 7.1 The Concept of LVM Files

e 7.2 Record Spectrum Files

e 7.3 Working with Parameterized Measurements

e 7.4 Analyze Measurements

e 7.5 Create Reports

e 7.6 Re-evaluate Existing Measurements

e 7.7 Approval of Measurements and Exporting Analysis Results

7.1 THE CONCEPT OF LVM FILES

The traditional spectrum centric concept of most gamma spectrometry software where a spectrum
is recorded and then analyzed using a set of additional files such as calibrations, libraries, or
correction files has its disadvantages, especially related to the traceability of results. One needs to
know which additional file (what version of it?) was used during the analysis. This is even more a
problem when applying Monte Carlo based corrections since these are only useful when the applied
geometry model is known. In LVis, simple spectrum files — although supported — are therefore not
the intended way of operation. Instead, LVis uses so called LVis measurement files .LVM.
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Figure 141. LVM File

LVM files contain all the sample information and everything that is required for the analysis. This
information is organized and presented on different tabs (see Figure 141). The tabs will be slightly
different depending on the type of measurement and analysis. Sample measurements applying ROI
analysis differ with those used with gamma analysis engines. LVM files resulting from calibrations
are different than QA checks.

LVM files basically represent the spectrum together with all the sample information and analysis
settings provided in a parameter set plus the detector configuration and — if available — analysis
results and reports.

By default, all LVM files are saved in the LVis database directory in the subfolder \Measurements. A
subfolder is created for every detector configured in LVis in this measurement folder. In the detector
folder, a subfolder is created for the respective parameter set. The folder structure can be seen
below:

~ LVis database\Measurements\Detector name\Parameter set name\

7.1.1 The LVM Specific Change Log and Audit Trail

When an LVM file is created, information about who did what, when to the measurement is added to
the “Sample data” tab providing a detailed audit trail for the measurement. Also, information about
the system’s health status is available.
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Sample data | Counting geometry | Analysis | Corrections | Uncertainties |Spectrum | X Analysis results | Peak search  Calibrabon/Library |Detector system | Reports

Audit trail

Live time preset;

[£amsie desergnart

Raference

Deve of sample cobection 01.01.2006 [+ | 1z:00:00

Figure 142. Sample Data Tab

7.1.1.1 The Audit Trail in an LVM File

The audit trail of an LVis file provides a quick overview about who did what, when with the
measurement. It is possible to trace back who acquired the spectrum and when and who analyzed
the measurement and saved it. It is also possible to check who defined the parameter set (the
analysis settings), the sample and detector geometry, or the source that was used for the calibration.
Every LVM file has a signature based on a hash key to provide traceability in case a file was modified
outside of LVis.

LVM audit trail X
Object Created by at Modified by at
Acquired Stephan Ahlers 23.11.2023 14:15:37
Analyzed LVis Admin @ MBREIDENBACH-LT = 20.05.2025 13:05:01
Saved LVis Admin @ MBREIDENBACH-LT = 20.05.2025 14:39:59
Approved Marc Breidenbach (D) @ MBRE... 20.05.2025 14:40:26

Parameter set
Sample geometry
Detector
Calibration source
Signature valid

LVis Admin @ MBREIDENBACH-LT

Stephan Ahlers @ LVI-H1-FB33...

Stephan Ahlers @ LVI-H1-FB33...

ORTEC Service @ LVIFH1-FB33-...
LVis Admin @ MBREIDEMBACH-LT 20.05.2025 14:39:59

20.05.2025 13:04:59
24.11.2023 08:12:03
31.07.2023 11:04:23
10.04.2021 16:46:01

Change log File track

Software versions: LVis[3.3.180.0] Env32[G810W091] tRAYcy[W:0.2.2, 1:0.2.3, 5:0.4.6] PeakSearch[1.0.0.0]

Figure 143. LVM File Audit Trail

Below the table, information about the versions of the different software tools used to create the LVM
file is provided. The LVis version, the gamma analysis and peak search engine, and the tRAYcy
version are given.

Pressing Change log opens the LVis Change Log showing an excerpt of the log database related
to this particular file.
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—
® | Change log X
From: o s D | v z
Object: = Property: = Context = Parameter: *

Object Propery Context User Dateftime Parameter Action
Ct\Usere\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement LVis Admin @ MBREIDENBACH-LT 14.05.2025 16:32:02 (-1) Open
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Soil_2006 LVis Admin @ MBREIDENBACH-LT 14.05.2025 16:32:08 (-1) library.rpt Create report
C:\Usere\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Soil_2006 LVis Admin @ MBREIDENBACH-LT 14.05.2025 16:32:08 (1) Li\reports1033\ibrary.rpt Create report
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... Measurement LVis Admin @ MBREIDENBACH-LT 14.05.2025 16:32:10 (-1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc|Team-Or... Measurement LVis Admin @ MEREIDENBACH-LT 20.05.2025 10:54:17 (-1) Open
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... FFO 1 LMarinell LVis Admin @ MBREIDENBACH-LT 20.05.2025 10:57:48 (-1) Analyze
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Soil_2006 Lvis Admin @ MBREIDENBACH-LT 20.05.2025 11:09:43 (-1)  L:\reports1033\Standard LVis... Create report
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:12:07 (-1) save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Soil_2006 LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:12:07 (-1)  L:\reports1033\Standard LVis... Create report
Ct\Usere\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:12:13 (-1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:29:26 (-1) Open
C:\Users\mbreidenbach\OneDrive\Herwig&Marc|Team-Or... Measurement LVis Admin @ MEREIDENBACH-LT 20.05.2025 11:35:33 (-1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:35:55 (-1) Open
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement Lvis Admin @ MBREIDENBACH-LT 20.05.2025 11:36:23 (-1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... FFO 1 LMarinell LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:44:52 (-1) Analyze
C:\Users\mbreidenbach\OneDrive\Herwigi&Marc\Team-Or... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:44:58 (-1) Save
Ct\Usere\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Soil_2006 LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:45:04 (-1)  L:\reports1033\Standard LVis... Create report
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:45:08 (-1) Save
C:\Usere\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement LVis User @ MBREIDENBACH-LT 20.05.2025 11:45:25 (1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... Measurement LVis Admin @ MBREIDENBACH-LT 20.05.2025 11:45:56 (-1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc|Team-Or... Measurement LVis Admin @ MEREIDENBACH-LT 20.05.2025 12:05:49 (-1) Open
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... FFO 1 LMarinell Marc Breidenbach (D) @ MBREIDENBACH-LT 20.05.2025 12:20:01 (-1) Approve
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-Or... Measurement Marc Breidenbach (D) @ MBREIDENBACH-LT 20.05.2025 12:20:01 (-1) Save
C:\Users\mbreidenbach\OneDrive\Herwig&Marc\Team-0r... Measurement Marc Breidenbach (D) @ MBREIDENBACH-LT 20.05.2025 14:53:58 (-1) Open

Print Close

Figure 144. Change Log
This provides visibility about all operations that occurred to the measurement.

Pressing File track provides information about other LVM files on this computer (or better “the LVis
system” since several computers could use the same LVis database folder) that are based on the
same measurement but saved under different names or locations. The screenshot below shows an
example for the file “Soil_2006-rev1.lvm” that is a re-analysis of the file “Soil_2006.lvm”
Soil_2006.lvm was re-analyzed five times and two of these re-analyses were re-analyzed again.

File tracking X

Soil_2006 (15.12.2021 12:02:3'

Soil_2006-1a (20.03.2025 11:07:28)
= SDI| 2006_1001 (03.04.2025 19:46:48)
- Soil_2006_1001a (20.05.2025 18:55:40)

- SDII_EDDE_B_I (20.05.2025 21:13:05)

- S0il_2006_Rev10 (27.05.2025 12:09:01)
*S0il_2006_revl (24.09.2024 10:07:56) l
=-Soil_2006_rev2 (20.05.2025 18:27:31)

- Soil_2006_rev3 (20.05.2025 18:30:28)

Figure 145. File Tracking

7.1.1.2 The System Health Information in an LVM File

Here, the information about the system’s health at the time of the acquisition of the measurement is
provided.
¢ Health - returns “Pass” or a “Fail” message indicating a problem with detector power or bias
circuits.

108 AMETEK

ADVANCED MEASUREMENT TECHNOLOGY



1118410_0B /092025 CHAPTER 7. SPECTRUM ACQUISITIONS AND ANALYSIS

¢ HV Bias - indicates if HV was applied or not.

¢ Temperature —a used by SMART-1 detectors or Detective type products and displays “Pass”
for non-SMART-1 detectors in case the system is not in Shutdown.

e QA Checks — information about the date/time of the last QA checks and their respective
results

Detector status: 1H X
Health Pass
HWBias Pass
Temperature Pass
Last QA Background 12/02/2025 14:55:54 Pass
Last QA Energy 13/02/2025 08:03:36 Pass
Last QA Efficiency 13/02/2025 08:03:36 Pass

Figure 146. Detector System Information

NOTE: The parameters shown here will depend to some extent on the respective counting
electronics. For systems that provide measuring the live detector temperature, the exact
value will be shown here in addition to the Pass/Fail categorization. For systems that are
battery powered, one will also get information here about the remaining battery time or the
charging status.

7.1.2 Internal Storage of Calibration, Library, and Correction Files in LVM Files

LVis stores library and calibration files as well as background, geometry, or library correction files
used for the analysis in the measurement (.LVM file) and displays the content on an individual tab.

IMPORTANT The internal data will be used when re-evaluating a measurement. In case the
original files are manually changed after the lvm file was created, the file will have
to be re-selected to update to the latest version. In case it is not clear, note the
modification/creation date of the respective file.
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Figure 147. Calibration/Library Tab

On the “Calibration/Library” tab, all three calibrations (channel energy, energy full width at half
maximum, and energy efficiency relation) as well as the library content are presented. For the
calibration, the corresponding nodes (sampling points) are presented in a graph on the left side of
this tab. The cursor can be moved over the functions to display the respective pair of values at the
current cursor position.

The filename of the originally used calibration and the date the calibration was created can be found
in the graph title (see red marking on the screenshot above).

The fit functions are displayed in explicit mathematical form underneath the graph as well (see the
blue box in the screenshot above).

The internal calibration can be manually modified by editing the calibration table (see Section 7.1.2.1
Modifying the Internal Nuclide Library of an LVis Measurement File). Click Calibration editor to do
that.

On the right side of the tab, users can find basic data of the library as well as the nuclides contained,
including the respective (radioactive) half-life and corresponding peaks and energies with emission
probabilities. The original library name and its date of creation and last modification is located in the
header. To save this internally stored library as a .LIB file, click on the Export library button. The
library can be modified from within the LVM file (see 7.1.2.1 Modifying the Internal Nuclide Library of
an LVis Measurement File).

All corrections applied during the analysis are summarized on the “Corrections” tab. Here users can
find applicable information about the respective background correction (.PBC file), the geometry
correction(.GEO file), and the true coincidence summing correction (the correction library .LVF file).
Click on the icon with the three dots to review the respective correction file and to check its creation
date.
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Random summing:

Sample data | Counting geometry Analysis | Corrections

Backg. correction | X | BKG_Soil_2006.pbc
Geometry correction X tRAYcy

B correction library X tRAYCY

Decay correction since sample collection:

Decay correction during measurement:

By energy: @ Window width [*FWHM]: 0.5

Uncertainties = Spectrum | Analysis results Peak search |Calibration/Library Detector system Reports

Click to review and edit

Decay correction up to

Figure 148. Corrections Tab

7.1.2.1 Modifying the Internal Nuclide Library of an LVis Measurement File

The analysis library can be modified directly from the “Calibration/Library” tab of an LVM file. The
library information is displayed on the right side of the tab. Users can edit nuclide or peak energy
information by right clicking the respective information.

—4,0e-002
- 3,8e-002
-3.4e-002
-3,2e-002
-3,0e-002
-2.6e-002
-2.4e-002
-2,2e-002
—1.8e-002

-1,6e-002

Efficiency

Soil.lib (created on

04.09.2014 23:20:06, last edit

on 13.09.2019 09:37:46)

Soil.lib (created on ?
04.09.2014 23:20:06, last edit
on 13.09.2019 09:37:46)

1453.3;| Edit nuclide

Pa-234m (
Ra-226 (1€

Bi-214 (19,

-U-235D (7.04e+08 Y)
-AC-227D (21.8 Y)
-AC-228 (6.15 h)
Ra-224 (3.631 d)
Pb-212 (10.64 h)
Bi-212 (1.009 h)
TI-208 (3.058 min)
Cs-137 (30.05 Y)
Annihil (10000 Y)

R . . o e e e e 2

Th-234 (24 Insert nuclide
Add nuclide
Pb-214 (26  Add peak
-Pb-210 (22 Delete nuclide

Efficiency

1460.82 keV {10.55%}
Th-234 (24.1 d) v
—|-Pa-234m (1.15833 min)

- [766.3¢ Key line

“Ra-226 (I Not in average
-Pb-214 (2¢ -

Bi-214 (19 Edit peak
-Pb-210 (22 Insert peak
U-235D (7

AC-227D (i il

-Ac-228 (6. Delete peak
-Ra-224 (3.voruy

Pb-212 (10.64 h)

-Bi-212 (1.009 h)

-TI-208 (3.058 min)

Cs-137 (30.05Y)

- Annihil (10000 Y)

H-5-E-5-5-8-0-60-8-8-0-8-8

Choosing from these menus will lead users directly to the same library editor described in detail in

Figure 149. Analysis Library Modification Options

the 5.2.3.1 Library of this manual.

The rank of a peak or the position of a nuclide in the library can be modified with the up and down
arrows on right side of the library information.

NOTE: When the library information is changed, the library name will switch to internal.lib
indicating that its information is only available in this LVM file. If the library shall be available
for use in routine analysis procedures (see: Section 5 LVis Parameter Sets) or other LVis
measurements, it will have to be exported and saved as a library file *.lib and then selected
for analysis in one of the parameter sets.
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IMPORTANT When modifying the internal library of an LVis measurement, only the library
information stored inside the particular LVM file is changed. The library file *.lib that
was originally specified on the “Analysis” tab of the LVis measurement will remain
unchanged. When re-analyzing the measurement after a library was internally
modified, the new internal library will be used even though another library may be
mentioned on the “Analysis” tab. On the analysis report and on the
“Calibration/Library” tab it will however clearly be indicated that an internal library is
used.

7.1.2.2 Modifying the Internal Calibration of an LVis Measurement File

The internal calibration can be modified directly from the “Calibration/Library” tab of an LVM file.

The currently valid energy, FWHM, and efficiency calibrations are displayed in the graph. Note the
different scaling for the three curves.

Information about the origin of the energy/FWHM and efficiency calibrations is displayed above the
graph (see red marking in picture below).

Enrgy: L-EnCal2 30731 hem bom 31072023 11 8325 Ecency: L-E¥Kal_BE-6350 (11 Marinei)_210479 hem bom 20042021 091505

Figure 150. Calibration/Library Tab with Internal Calibration

The calibration data can be reviewed in detail and edited by opening and editing the information in
the Calibration table. To open the Calibration table editor, click the button Calibration editor on the
bottom left (see blue marking on screenshot above). The following screen will open:
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Library: Calibration Efficiency
Energy [keV] Nuclide ) Polynomial

31.06 sh-125 |
31.76 Sb-125 Energy [keV] Efficiency Fit
3549 sb-123 59.54 0.025648 0.025643
40.12 Pm-151 81.00 0.041788 0.041850
4058 Mo-99 122.06 0.055780 0.054B76
40.82 Ce-143
41.87 Ce-143 165.85 0.055488 0.055263
4231 Eu-153 276.40 0.042095 0.042011
43.00 Eu-133 302.85 0.041014 0.040231
45.48 Pm-151 356.02 0.036126 0.035681
#8.77 Eu-135 383.85 0.033720 0.033696
49.72 Ter132 475.36 0.027949 0.028619
53.16 133 514.07 0.028392 0.026076
53.23 Fb-214 569,33 0.024065 0025000
57.36 Ce-143 604.72 0.023332 0.023917

59.54 * A1 661,66 0.022474 0.0224910
61.16 sb-127 795.86 0.019533 0.010682
63.30 U236 801.95 0019363 0.015579
66.88 Ce-136 834.85 0.019346 0.015047
7a.61 Ba-133 898.04 0.018802 0.018127
A Ce-l 1038.60 0.016604 0.016453
Lt 1 1336 ca A oaceic o 0aseas

Enerqy [ Efficiency | delete new

Import

Peak editor

Delta [%]

Delete all

Figure 151. Calibration Table Editor

By clicking the Energy or Efficiency button in the lower left corner (green arrows in picture above)
of the Calibration table editor it is possible to select which set of data is displayed in the main table.
Double clicking an entry in the table allows for modification which is applied immediately to the

calibration.

Note that any analysis results displayed on the “Analysis results” tab of the LVM file are set to “0”
when changing data in the calibration file. All fits on the “Calibration/Library” tab are re-calculated.
The reference of the calibration data on top of the graph changes to “internal” (see red marking in

picture below).

Enengy intemal brom 19052025 1426 20 Ecencg) L-EMal_BE-5050 (11 Masneli]_I10419 ke bom 20042021 031505

Figure 152. Calibration/Library Tab with Internal Displayed
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IMPORTANT

When modifying the internal calibration of an LVis measurement, only the calibration
information stored inside the particular LVM file is changed. The -calibration
referenced on the “Analysis” tab of the LVis measurement will remain unchanged.
When re-analyzing the measurement after a calibration was internally modified, the
new internal calibration will be used even though another calibration may be
mentioned on the “Analysis” tab. On the analysis report and on the
“Calibration/Library” tab it will however clearly be indicated that an internal
calibration is used.

7.1.3 The Analysis Results in an LVM File

When a measurement was analyzed, the analysis results are graphically presented in tabular form
on two new tabs “Analysis results” and “Peak Search”.

p 4711-50823-3 250515-1710.lvm X v
Sample data | Counting geometry | Analysis | Corrections | Uncertainties | Spectrum | Calibration/Library | Detector system | Peak search || Analysis results
Name Activity [Bq/kg (wet mass)] 1-Sigma Total Uncertainty [%] MDA (CL) [Bq/kg (wet mass)] d
Nuclide: B xe-135 < MDA 888.3 (438.7) +
Al @ |8 xe13sm < MDA 22.84 (11.25)
. B Xe-138 < MDA 48.93 (24.18)
>Detl O
= E)
>DecTU) | @ cs137 763.6 2.16 43.32 (21.46)
8 cs138 < MDA 16.52 (7.916)
B Ba-131 875.7 25.69 095.98 (47.68)
B 82133 < MDA 25.92 (12.78)
B 82140 < MDA 78.05 (38.44)
B La-140 < MDA 28.83 (14.11)
8 ce139 < MDA 14.95 (7.386)
B Ce-141 < MDA 24.69 (12.2)
B Ce-144 < MDA 162.3 (80.46)
8 ev152 777 19.19 56.01 (27.74)
8 eu-154 < MDA 94.09 (46.84)
B8 w87 < MDA 148 (73.38)
Energy [keV] BR[%] Efiiciency [cps/Bq] ~ Background [cps]  MetCountRate [cps] 1-Sigma Count Un. FWHM[keV]  Activity [Bq/kg (wet.. MDA (CL) [Bqrkg (..
L] 604.71 97.63 0.027 7.61809 40.1114 11 1.20 1336 32.44 (16.06)
L] 795.85 85.47 0.022 5.124 29.066 1.3 1.42 1319 34.83 (17.2)
L] 569.38 15.368 0.028 8.24 5.72333 5.6 119 1164 194.3 (96.15)
. ) 801.95 8.694 0.022 5.975 3.12167 9.1 1.28 1399 394.2 (194.9)
[] 563.27 8.342 0.028 7.71875 3.11792 9.3 1.13 1160 336.9 (166.7)
L] 1364.84 3.019 0.016 1.52639 1.67361 9.5 213 3058 791.2 (387)
L] 1167.97 1.791 0.017 3.59571 0 - - < MDA 1684 (828.8)
L] 475.53 1.479 0.031 3.543735 0.414048 35 1.58 - 1295 (638.7)
] 1038.41 0.9909 0.019 1.463 0.379652 26 1.96 2151 (1054)
L] 242.76 0.0241 0.05 11.8945 0 < MDA 6.834e+04 (3.382e...
L] 327.60 0.0171 0.041 4.26944 0 - - - 1.016e+05 (5.022e...
L] 3217 0.438 0.12 2.26333 0 - - - 0(0)
L] 31.83 0.2378 0.16 2.16833 0 - - -— 0(0)
] 36.42 0.1289 0.016 2.05333 0.239695 44 0.73 0(0)
] 37.31 0.0325 0.013 2.22167 0 0(0)
Energy normalized difference: 0.10 Create PBC Report
Calibration editor Analyze spectrum Save Cancel

Figure 153. Analysis Results Tab

The upper table on the “Analysis results tab” contains a list of all nuclides listed in the library, plus
the identified (decay-corrected) activities, the corresponding errors and the respective detection
limits. If users select a nuclide in the upper table, the analysis results of all respective nuclide peaks
are shown in the lower table. All results of nuclides and peaks whose activity exceeds the detection
limit are highlighted in red.

NOTE: Compare the consistency of different peak activities of a nuclide. This will provide a good
indication as to whether the analysis was meaningful or not.

Double-clicking on a nuclide in the upper table will show the peak first of all nuclides in the spectrum.
Double clicking on a peak entry in the lower table will show the respective peak fit in the spectrum.
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Note that in both cases, the respective nuclide is selected and on the “Spectrum” tab it is possible to
switch through the nuclides by using the **™" ® = icon.

From the analysis results tab it is possible to either create a report or a PBC background correction
file using the respective buttons below the table.

7.1.4 The Peak Search Results in an LVM File

Within the scope of a spectrum analysis, a mathematic peak search is conducted as well.

The results of this peak search are compared to the analysis library specified in the parameter set.
The comparison only considers the peak energy specified in the library and the centroids of peaks
found in the peak search. The nuclide, whose peak energy is closest to this centroid, and which is
inside the specified match width, will be assigned to the found peak.

F
Sample data | Counting geometry || Analysis | Corrections || Uncertainties || Spectrum || Calibration/Library | Detector system || Peak search | Analysis results
Peaks: Energy [keV] Background [cps] Net CountRate [cps] 1-Sigma Count Uncert [%] FWHM [keV] Suspected nuclide d
46.39 0.0891871 0.00169521 4.20 0.86 777
59.47 0.0930066 0.0394495 0.87 0.95 Am-2417
122.05 0.112276 1.06142 0.17 0.97 Co-57?
136.47 0.0942325 0.134002 0.47 0.98 Co-57?
475.21 0.0625074 0.019678 123 1.25 Cs 1397
510.87 0.118723 0.0239195 11z 273 TI-208?
563.11 0.178252. 0.0020321 0.57 132 Cs-134?
560.19 0.0954921 0.167596 0.42 1.32 Cs-134?
661.49 0.0359447 0.228364 0.36 139 Cs137?
795.70 0.0618767 0.81247 0.19 1.48 Cs- 1347
801.79 0.0247507 0.0780378 0.62 148 Cs-1347
834.68 0.024765 0.327567 0.30 1.51 Mn-542
1038.41 0.0231606 0.0090144 1.82 1.64 2727?
1173.02 0.0152 0.423169 0.27 172 Co-60?
133225 0.00450663 0.385743 0.28 1.81 Co-60?
1364.91 0.00311034 0.0267002 1.06 1.81 Cs-134?
1400.30 0.00560117 0.0278631 1.03 1.82 Bi-214?
1406.49 0.00224047 0.00212503 3.75 1.85 Bi-214?
1460.54 0.0026214 0.00475833 2.50 191 K-40?
1764.21 0.00222282 0.00104842 5.34 2.83 Bi-2147
1969.38 0.0014562 0.00142917 457 223 nn
604.56 0.0570614 1.11677 0.16 1.34 1r-192?
Report
Calibration editor Analyze spectrum Save Cancel

Figure 154. Peak Search Tab

The peak search results are presented in tabular form on the “Peak search” tab. Double-clicking on
an entry in the table takes users to the respective energy in the spectrum and displays the peak
search fit. In order to distinguish between analysis results, the respective nuclide assignment is
displayed using a question mark next to the nuclide name.

7.1.5 The Spectrum Display in LVM Files

In an LVM file, the spectrum is displayed on the tab “Spectrum”. The spectrum manipulation like
zooming in/out or changing the vertical scale works the same way as in the LVis live detector view.

When the LVM is analyzed, however, it is possible to show the peak fits and respective nuclide
assignments. To do so, the fit selections on the right side of the spectrum window can be used (see
the red box in Figure 155):
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e All —displays identified and unidentified peak fits
¢ Ident — only shows identified
¢ n. ld. — only the unidentified peaks

Sample data |Counting geometry | Analysis | Corrections || Uncertainties | Spectrum | Analysis results || Peak search || Calibration/Library | Detector system

Counts Channel: 1353 Energy: 671.04 keV Counts: 1189
1.0e+07 ¢

e “ Detektor 1 (LINKS) Start: 17.11.2023 12:25:03 CHN export
] Realtime: 335725

Live time: 3350525

. Peak search
1.0e+06 : Dead time: 0%

Fits: None (O
Ident: @

unident: ()

-Cs-134

~Cs-134

all: O

1000002 Peak search ()

10000

Peak editor

1000

100:

550 600 650 700 750 800 850
keV/

F8422 @ Lebensmittelinstitut Oldenburg

Calibration editor Analyze spectrum

Figure 155. Spectrum Tab Fit Options

Using the left/right arrow keys on the keyboard ( = [ ), users can move within the spectrum from
peak to peak. Pressing the key will change to the next peak in the peak fit presentation (also
potentially moving to an unidentified peak if any are currently displayed).

It is also possible to jump from peak to peak within the currently selected nuclide **™* ® =, By using
the up and down arrows users can switch from one nuclide to another and get all the respective
peaks displayed.
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Figure 156. Spectrum with Peak Information Displayed

7.2 RECORD SPECTRUM FILES

Counts Channel: 1219 Energy: 604.61 keV Counts: 131509 ?
1.0e+08:
©7%%% Detektor 1 (LINKS) Start: 17.11.2023 12:25:03 CHN export
] Cs-134 @ 604.7 keV (85.91 %) Real time: 335725
FWHM: 1.34 keV FW10M: 241 Live time: 335052 s
H Peak h
1.00+07: e Dead time: 0% eak seard]
] Gross: 401225 cnts +/- 02 % Fits: None ()
Net: 373190 cnts +/- 0.2% Tdent: O
1.0e+06: unident: ()
B " at: O
L < Peak search ()
1 - Sel. nuciide: @ =
100000 : Y & 5
] Peak editor
10000
1000
100
10:
1.0° ; ; ' ' : : : : :
450 500 550 600 650 700 750 800 850
keV
E—

To record a new spectrum, right-click on the desired detector in the Configuration panel and select
Start spectra acquisition (see blue marking in Figure 157). The quick start icons in the live detector
view can also be used (see Figure 158). Make sure that there is no previously acquired spectrum
still in the buffer — clear it before starting a new spectrum acquisition.

i

Buffer

& | ?
"M Show

[ Start spectrum acquisition

Info

£ Stop spectrum acquisition

I Clear rum

N [E Save spectrum
-0 ROI Background
- ROI Calibration

Figure 157. Configuration Panel — Start Spectrum Acquisition
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&
)

Liquid food 4
Solid food P B
Quality Assurance r

ID Start spectrum acquisition I”

Figure 158. Start Spectrum Acquisition — Live Detector View

The spectrum acquisition will start immediately. A spectrum file can be saved from the detector
context menu by selecting Save spectrum (see red marking in Figure 157).

7.3 WORKING WITH PARAMETERIZED MEASUREMENTS

7.3.1 Starting Parameterized Measurements

The intended way of processing a sample, performing a
calibration, or conducting a QA check is by using respective
pre-definable counting routines. The spectrum acquisition
is then triggered by right-clicking on the parameter set and
selecting Start new.

This will open the respective parameter set, showing on
different tabs the current preset sample data, analysis and
reporting settings, and the defined counting geometry. The
screenshot in Figure 160 shows a sample counting routine.
Depending on the LVis user account rights it is possible to
modify the settings or to only enter respective information.

118

=. Buffer
-2« HPGe (tRAYcy Det)
f & Marinelli
5] 1000m |
M 25" Start new
— & CerbC 83 Analyze current spectrum

HQ Hi E& Modify Parameter Set
- -ELe
= B Quali
19 B: B Select as standard parameter set
2

Copy parameter set

Mo £r B Remove Parameter Set
..M Ef [ Save parameter set

& Import spectrum

Figure 159. Configuration — Start New
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£ Marinelli:1000m| @ HPGe (tRAYcy Det) X v

[sample data |[Counting geometry || Analysis | |Corrections | Uncertainties | Reporting

Live time preset: 300 “|s W | Sample dry mass: 1 Unit g v
Filename: $Des_$C5_SL$_§55_250515-1444 Vv | sample volume:
sample D

1000 Unit; mo v

Output it kg (wel v
Category: Environment tal
Wet/ry ratio 1x 1

Sample Type:

~ Formula: | X/W

Wet mass [g] 1

x
B
£
Reference: 1 ®
H
Collection date: 15.05.2025 [ ||14:44:34

3

No

rmalization to output unit:

Figure 160. Sample Counting Routine

Typically, only information on the “Sample data” tab like the sample ID, the reference date, or the
sample mass and volume must be entered since this is what changes from sample to sample. The
settings on the other tabs are typically not changing and remain fixed. When all sample data was
entered, click Start at the bottom right to start the parameterized sample count.

NOTE: Optionally, it is possible to import sample data from a LIMS system. When activated, a
respective prompt to select the transfer file for import will pop up when selecting Start new.
The information from the import file will then automatically be entered in the respective
fields of the parameter set. This feature is described in more detail in 7.3.1.1 Importing
Sample Data when Starting a New Acquisition.

As soon as the parameterized measurement has started, the new status of the detector is indicated
in the Configuration panel and the live spectrum view by a red color coding. The name of the new
measurement, the parameter set used, and the remaining time are displayed in the configuration
tree next to the respective detector as well as in the header of the spectra view.
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Detector name Applied parameter set

Detector pame
Applied parameter set

(7") Detectors - L\Vjs

File View Window Settings Editors Logoff Lab Journal

il Detecto x|

. Buffer

- =. HPGe (tRAYcy Det): 4711-50823-1_250515-1444 (Marinelli:1000ml) (14 %, 446 s)
-8 Marinelli

| wmmm
.1 250mi
fflCerbcﬂOD

E[‘o&h File name

=8 Quality Assurance
M2 Background
2 Energy
3 Efficiency

Counts

1.0e+
0e+05 3 | ipGe (tRAYey Det)

100000
File name

Expired time

4711350823-1_250515-1444 (Marinelli:1000ml) -> 2548 s

Remaining time

Figure 161. Parameterized Measurement Applied Information

As soon as the preset counting time is reached, LVis will, depending on the “Reporting” settings in
the parameter set, either stop and indicate the new status by changing the detector color coding to

green or it will automatically analyze the measurement and create a report.

5 Detectors - LVis

File View Window Settings Editors Logoff LabJournal Help

ol Betectors ¢
;= Buffer — - Counts  4711-50823-3 250515-1710 (Marinelliz1000ml)
= = HPGe (tRAYcy Det): 4711-50823-3_250515-1710 (Marinelli:1000mi) (finished) ||~ 0o
— B Marinelli - HPGe (tRAYcy Det)
od1000m 1
-1 250ml
=& Cerbo100
; -3 High
B Low
=& Quality Assurance
|3 Background 10000 -

KD Energy
W3 Efficiency

Figure 162. Preset Counting Time Reached

7.3.1.1 Importing Sample Data when Starting a New Acquisition

It is possible to import sample data into a parameter set. The sample data must be available in an
import file, typically in text, xml, or csv type format. Such import files are created in a distinct location
from the LIMS for every sample that is to be counted in LVis. This location of the import files must
be specified in the LVis Settings to enable the data import feature (see green marking in screenshot

below).
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Settings

Root directory for LVM-Files:

L:\Measurements

Shared configuration: [

Directory for parameter import files:

Input field label
Filename:

sample description:

Date of sample collection:
Decay correction to collection:

Decay correction during acquisition:

Filename:

Sample ID:

Collection date:

Decay correction since sample collection:

Decay correction during measurement:

Sample size

Sample volume:

Unit:  Unit:

Sample size

Sample mass:

Unit:  Unit:

Library based peak stripping: O

Suspect library: L+\Config\Suspected.lib

Multi detector configurations

Disabled (-]
root_directory\\detector\\method\\filename.lvm -
root_directory\\method\\detector\\filename.lvm
root_directory\\method\\detector_filename.lvm
root_directory\\method\\filename_detector.m

Protected mode:

Auto-expand of available parameter sets:

Number of digits for auto increment:

Text export:

Time for auto logout [s]:

Approval of results:

Nuclides and peaks selectable for report:

Directory for EFFTRAN files:

ao

‘ ES

ag

Directory for M-EFFTRAN files:

Units Names

Simplified mode Messages

Change log

Cancel

]

Figure 163. Settings — Import File Parameters

Once activated, when selecting a parameter set in LVis to start a new parameterized acquisition,
LVis will first ask the operator to select the respective import file.

Select a parameter file

|:\ImportExport\DemoImportfile.lzg

Skip import

o)

Cancel

Figure 164. Selection of Parameter File

Note that there is an example demo import file called “Demolmportfile.lzg” in the “ImportExport” folder
of the LVis database directory that was installed together with LVis. Its content is shown in the
screenshot below:
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mlmportfile (-1zqg)
£Sample%
Datatset_S
Networkname
LabCode

Username
Sample_ ID
Sample_NR

LabLocation
ReferenceDateTime
Collection
CollectionEnd
SampleType
SampleOrigin
SampleOriginCode

SACQUISITICN%:
EctivityUnit
SampleSizeUnit
SampleSize
SampleSizeUnit2
SampleSize?2
SpecActUnit
BddInfo

SampleAmountFactor
Referencelabel
SampleCode

$ENDE%

created by hand as an example for the data import in LVis

fMeasurementProgram

SampleOriginCoordinates

SampleAmountFactorName

2
wigm
"12010"
"Elvis the Pelvis"
"000008165302X"
"A0096MP1601G1"
wym
"ORG"
20160702145500
1
20160727150000
"Magermilchpulwver"
"Cottbus"

12069270
5 "33475353"™ "5773645"

o
"kg"
ny o34m
L
"1onnn
nepn

"This is just an example on how to import data from a LIMS into LVis!"™
"Wet/Dry ratio"

"0.71234"

"Sample code"

"855

Figure 165. Import File

In the import file there is always a keyword specifying the respective field in the parameter set and
then either separated by a comma, tab, or other separator, the respective import value. The keyword
in the import file can be any word, but it must be unique for the respective sample parameter.

A VBA script embedded in “Import.xlsm” is executed by LVis that reads the import file and parses
the data into the parameter set. As a result, the respective fields on the “Sample data” tab will be

filled with data:

[sample data || Counting geometry || Analysis | | Corrections | Uncertainties [Reporting

Live time preset 300 v|s
Filename 000008165302

Sample 1D:

ADD9EMPLEDIGL

Category
sample Type
sample Origin

Add. information:

m @

sample code
Collection date:
Start of sample collection:

End of sample collection

12069270Cottbus12069270 ~

This is just an example on how to import data from a LIMS
Vis

02.07.2016 [~ ||14:55:00
27.07.2016 [+ ||15:00:00

02.07.2016 [IJ¥ | [14:55:00

W | Sample mass 123 unit: kg v

v Sample volume: 1000 Unit:

Output unit: g -

1Ux -0.810372771:

Wet/Dry ratio;

Formula:  X/W

X | Wet mass [g] 1
B
13
855 &
H
]
o

rmalization to output unit:

niinsRe
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Figure 166. Sample Data Tab
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NOTE: The “Import.xlsm” script provided with LVis is just intended as an example. If it is desired
to import results into LVis, the VBA script in this Excel file can be used by someone familiar
with VBA programming to adjust the import if needed. For users not familiar with VBA
programming, it is strongly recommended to contact ORTEC's technical support for help.

7.3.2 Stop/Delete Measurement — Stop Data Acquisition — Continue with Other
Parameters

Once started, a parameterized measurement can be stopped in two ways:
1. Via the context menu of the detector by choosing “Clear active parameters” and in a 2" step

Stop acquisition.

Note that “Clear active parameters” will not stop the recording of the spectrum. This will only
delete the link between the spectrum acquisition and the parameter set. This is to provide a
possibility to continue a spectrum acquisition with other parameters without having to
completely restart it. Instead of stopping the acquisition after clearing the parameters, one
has the option to select Analyze current spectrum from the context menu of another
parameter set and then Continue acquisition to re-link the acquisition to this other routine.

2. Via the red symbol on the quick icon list of the live detector view. During an ongoing
parameterized acquisition, this is where users can select between Stop spectrum recording
or Cancel current measurement. The first will stop the spectrum recording but leaves the
connection between the parameter set so that the spectrum can still be analyzed using the
settings from the original parameter set. The second will cancel the link between the
parameter set but will continue the spectrum acquisition so that users can choose another
parameter set to continue the measurement.

7.4 ANALYZE MEASUREMENTS

In LVis, spectra can only be analyzed using parameter sets and creating LVis measurement LVM
files. This can be done either manually with an existing spectrum or automated by starting
parameterized acquisitions. In case automatic analysis and reporting are activated in the parameter
set, the measurement will be analyzed once the preset counting time has been reached. If a report
template was specified in the routine, a report will also be created automatically.

It is also possible to perform an intermediate analysis during a parameterized measurement to check
whether the required limit of detection has already been reached. An intermediate analysis can either
be triggered from the configuration panel by selecting Analyze from the context menu of the
respective detector’s context menu or from the live spectrum view using the Evaluate quick icon.

Note that the data acquisition will continue in the background and will not be affected by the
intermediate analysis.

A spectrum analysis in LVis contains several automatically executed steps that differ depending on
the respective type of measurement and the settings in the parameter set.

Typically, the first step in the analysis is the calculation of geometry and true coincidence summing
correction factors using either tRAYcy or EFFTRAN. LVis will indicate this by showing a respective
status window:

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.
F it
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tRAYCy calculation X

Found new setup: C:/ProgramData/LVis/tRAYCy//ActiveSetups/LVis Admin_FFO 1 LMarinelli|
[LVis Admin_FFO 1 LMarinelli_Buffer] Entering run loop

[Lvis Admin_FFO 1 LMarinelli_Buffer] Running TCS simulation

[Lvis Admin_FFO 1 LMarinelli_Buffer] Running consistency check

[LVis Admin_FFO 1 LMarinelli_Buffer] Running efficiency simulation for TCS correction

[Lvis Admin_FFO 1 LMarinelli_Buffer] Calculating efficiency: 8.000000 %

et |

Figure 167. tRAYcy Status Window

Depending on the type of parameter set, this is followed by either an ROI analysis or a sophisticated
gamma analysis using one of the analysis engines and the respective settings defined in the counting
routine.

In addition, a mathematical peak search is performed.

Upon completion, if an analysis of the measurement was completed before the specified live time
preset was reached (intermediate analysis) and users would like to continue the measurement (e.g.,
because the required limit of detection has not been reached), then select Continue acquisition.

IMPORTANT Only if Continue measurement is used, does LVis maintain the connection of used
measurement parameters, assigned spectrum name, etc. with the current data
acquisition of the detector. If users click on Reject or on the Windows Close icon
(x) in the upper-right corner, the reference is lost and cannot be restored. Therefore,
always use Continue measurement!

7.5 CREATE REPORTS

One can either create an analysis results report for a measurement automatically within the scope
of a sample counting routine by activating Automatic analysis and report in the parameter set or
manually, following a spectrum analysis by clicking on the Report button on the Analysis results tab.

When a report is created automatically the LVis measurement is first saved, the report is created
and added to the LVM file where it is displayed on the “Reports” tab, and a respective pdf file is
created in the same location as the LVM file (under ~LVis database folder\Measurements\detector
name\parameterset name\). Depending on the settings in the parameter set, the report is also
automatically printed as a hard copy.

In the latter case, when the report is created manually after an analysis, a selection menu pops up
asking users to select a report template. Note that it is possible to use either Crystal Report (*.rpt) or
Excel (*.xItm) templates. See also Section 5.2.6 Reporting.
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Select report template

Standard LVis.rpt

Standard LVis_large.rpt
Standard LVis_short.rpt
Standard_PeakToCompton.rpt
Standard_Reference.rpt

All analysis peaks.xitm
Calibration EFFTRAM.xltm
ISOMorm.xltm
na_detroi_cal.xltm

oK

Cancel

Figure 168. Select Report Template

In case the LVM file is saved, the report is created and displayed on a new “Reports” tab.

Sample data || Counting geometry ||Analysis | Corrections | Uncertainties | [Spectrum | [Analysis results || Peak search || Calibration/Library | | Detector system | [Reports |

Documents

Library

Calibration editor

wis Version: 3.3.179.0

LVis - Gamma Spectroscopy Analysis Report

Name: Soil_2006.lvm

Report created on: 09.05.2025

sign

" Print
Soil_2006.Ivm

Save

Herwig & Marc
Detector: Buffer
Counting Routine: FFO 1 LMarinelli
Probenbeschreibung: Marinelli (Soil) @ (mm) o/i = 130-140/85, h = 130/75
P (altin Ba/kg)

U-238: 625, Ro-2260: 1210

875 Th-228: 84.8;
Location: Intercomparison Test RV Vi1-2006

Category: Example

Data export

Start: 07.05.2006 09:57:33 Analyzed: 07.05.2025 13:24:09

Date of sample collection: Age of Sample:

240.50 counts/s
110%

spec. Activity in: Ba/kg
Reference: 1.00

Live Time: 913885 Total Countrate:

Real Time: 92401 s Dead Time:
1,22400¢

1,000.00 ml

Sample weight:
sample volume:

Wet/Dry 1,00 (Multiplier)

Activity Scaling Factor: 8,1699€-01 Add. Uncertainties: 158%

Summary of Library Nuclides

Activity 2.0 Total Uncertainty

[Ba/ke]

corr. Activity

ek hiicitiasid SN Key Peak [keV]
[Ba/kg] %

[8a/kgl from Library

4,34436401
8,7846E401
7,61996+02

4,3443+01
878466401
7,61996+02

2,45726400 5,66
4,37736400 4,08
3,5809E+01 4,70

5,09836400
431476400

299.98
911.20

Analyze spectrum

(222%)
(25.51%)
61304E400 146082  (10.55%)

Save Cancel

Not that it is possible to attach multiple reports to an LVM file. All
measurement are displayed on the left side bar on the “Reports” tab.

Figure 169. Reports Tab

reports available for an LVis

In case the LVM file is not saved, the following message is displayed asking users to either save the
file or create the report in a temporary view only.
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Attention

Would you like to save the measurement so that the report can be
attached to the file. If not saved, only a temporary report will be
created.

Figure 170. File Save Confirmation

1118410_0B /092025

Note that permanent reports can only be created for LVis measurements that were saved. The
temporary reports can only be viewed. They cannot be saved or published as pdf files.

Lvis Version: 3.3.179.0

B ' Temporary report (Measurement not saved),

Report created on: 20.05.2025

Ra-224

Soil_2006.lvm
LVis - Gamma Spectroscopy Analysis Report ]
Name: Soil_2006.lvm
= M |_2006.ivm
Detector: Buffer
Counting Routine: FFO 1 LMarinelli
Probenbeschreibung: Marinelli (Soil) @ (mm) o/i = 130-140/85, h = 130/75
P18 fall in Ba/kg)
U-238: 628, Ro-226D: 1730, Pb-210: 853, Ro-228: 87.5, Th-228: 84.6; 0-235: 20.5, Ac-227:46.5
Location: Intercomparison Test RV VII-2006
Category: Example
Start: 07.05.2006 09:57:33 Analyzed: 20.05.2025 10:57:48
Date of sample collection: Age of Sample: -
Live Time: 913885 Total Countrate: 240.50 counts/s
Real Time: 924015 Dead Time: 110%
sample weight: 1,224.00g spec. Activity in: Ba/kg
Sample volume: 1,000.00 ml Reference: 1.00
Wet/Dry 1,00 (Multiplier)
Activity Scaling Factor: 8,1699E-01 Add. Uncertainties: 158%
Summary of Library Nuclides |
Nuclide Activity corr. Activity  _____ 2OTotalUncertainty Key Peak [kev] AE
[Ba/ke) [Ba/ie] feorr) (Ba/e] % [Ba/i] from Library kev]
Ac227D 4,34436+01 4,34436401 2,45726400 5,66 50883E+00 20998  (222%) 000
Ac-228 8,7846E+01 8,7B46E+01 4,3773E+00 4,98 4,3147E+00 91120 (25.51 %) 003
K40 7,6199E+02 7,6199E+02 3,5809E+01 4,70 6,1304E+00  1,460.82  (10.55 %) 001
Th-23a 6,9439E+02 6,9439E+02 5,7533E401 8,29 7,044E+01 6330  (3.73%) 006
Pa-234m 5,6169E+02 5,6169E+02 51524401 917 6951E+01 100103 (085%) -0.08
Ra-226 1,111E+03 1,111E+03 537526401 4,84 2753E+01 18621  (3.55%) 014
Pb-214 1,10266+03 1,10266+03 5,0416£+01 457 14046E+01 35193 (35.57%) 003
Bi-214 1,0822E+03 1,08226403 4,9415E+01 457 1,3058E+01 60931 (41.39 %) 003
Pb-210 1,3278E+03 1,32786+03 2,5847E+02 19,17 3,959E+02 4654 (425%) 001
u-2350 3,4488E+01 3,4488E+01 5,4521E400 15,81 1,1889E:01 16325 (5.16%) 011
Ac227D 4,3443E+01 4,3443E:01 2,4572€+00 5,66 50083E:00 26046  (14.23%) 002
Ac-228 8,7846E+01 8,7846E+01 437738400 4,98 431476:00 10555 (150%) 008
9,8787E+01 9,8787E+01

1,25506+01 12,71 LS0SE01 24089 (4.12%) 001

Close

Figure 171. Temporary Report

From the “Reports” tab of an LVM file, users can export the report and save it as a pdf file using the
Save button. It is also possible to print a hard copy using Print.

It is also possible to digitally sign the report that is attached to an LVM. To do this, select the
respective report on the “Reports” tab and click on Sign. The following window pops up:
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Signing of PDF report *

Certificate:
L:\Config\Certificates\LVis-Internal. pfx

Reason or comment:

Password:

Cancel

wn

Figure 172. Digital Signing of PDF Report

The user can add a comment or reason for signing the report. To finalize the signature process, the
user must enter a password. The signature is then added to the very end of the report.

Sample data | Counting geometry | Analysis |Corrections | Uncertainties |Spectrum || Calibration/Library | Detector system [Repo rts ‘ Peak search | Analysis results
Documents
Analysis G - Gamma Ray <> - Peak is too wide, but only one peak in library.
X - X-Ray 1- Peak is part of a multiplet and this area went negative during deconvolution.
D P- Positron Decay >< - Peak is too narrow.
s - Single-Eseape @ - Peak i too wide at FW25M, but ok at FWHM.
Library D - Double-Escape % - Peak fails sensitivity test. Print
K- Key Line $ - Peak identified, but first peak of this nuclide failed one or more qualification tests.
A-Not in Average + - Peak activity higher than counting uncertainty range.
- - Peak activity lower than counting uncertainty range. Save
= - Peak outside analysis energy range.
&- Calculated peak centroid s not close enough to the library energy centroid for positive
identification. Data
}- Peak is too close to another for the activity to be found directly. )
(= This peak was used in the nuclide activity average
Acquired, Analyzed & Saved by: Reviewed & Approved by:
LVis Admin @ MBREIDENBACH-LT
LVis Repart Template: L:\reports1033\Standard LVis.rpt from 21.11.2024 12:25:34
Report created by: Lvis Admin Seite 6 von 6
preeEEssssssssssnsnn R e EE LT
' LVis Admin H . LVis User H
' .
H Signed (20.05.2025 11:45:55) ' hH Signed (20.05.2025 11:45:24) H '
[ R i —— [T Ry i i ——
\d
Calibration editor Analyze spectrum Save

Figure 173. Report Signature Process

Note that digitally signing the report automatically saves the file and the user is not required to save
the file again.

NOTE: Multiple LVis users can sign reports.

By default, the certificate to sign the pdf is a generic, internal LVis certification that only uses the
respective LVis accounts password. If user specific certificates should be used for Qualified
Electronic Signatures (QES), simply copy the pfx certificates into ~LVis database
folder\Config\Certificates\. Note that the name of the pfx certificate file must match the name of the
respective LVis user.
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Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.

For International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025

7.6 RE-EVALUATE EXISTING MEASUREMENTS

A measurement saved as an .LVM file can be re-evaluated at any time.

To re-analyze with different analysis parameters, change the respective settings and click Analyze.
The current analysis results will be overwritten, and a new report can be created.

If the calibration or library on the “Analysis” tab is not changed, the internally stored data will be used.
This means that in this circumstance, the original, separately available files are not read again.
Therefore, if users have changed these external files (by preparing a new energy calibration or
adding a nuclide to the analysis library), then the external files must be explicitly selected one more
time (although they may have the same file name) in order to consider the changes in the re-analysis
and import the new files into the .LVM file.

If a new calibration file is specified for reevaluation in the Analysis tab, then LVis offers the option of
either selecting the energy (and full width at half maximum) calibration or efficiency calibration or
both. Correspondingly, users can either replace the entire internally stored calibration file or only
selected parts.

Select calibration X
Use efficiency calibration:
Use energy calibration: ]

0K I Cancel

Figure 174. Specifications for Selected Calibration

NOTE: If the measurement is saved after a re-analysis, the previous settings will be overridden.
Users can only reproduce the former results by resetting the analysis and correction
parameters to the previous settings and re-running the analysis. Thus, for better orientation,
the analysis date and time can always be found in the report.

When changing any of the analysis settings, the existing “Analysis results” tab will be
deleted. All analysis reports on the “Reports” tab will also be deleted.

7.7 APPROVAL OF MEASUREMENTS AND EXPORTING ANALYSIS
RESULTS

In LVis it is optionally possible to approve LVM files, respective analysis results, and reports and to
export analysis results into a format so that they can be later imported into a LIMS system. Both of
these features can be activated in the global Settings (see green markings in Figure 175) and are
triggered from the “Reports” tab of an LVM file (so these operations are only possible when an LVM
file was analyzed, and a report was created).
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Settings

Root directory for LVM-Files:

L:\Measurements

Shared configuration: [

Directory for parameter import files:

root_directory\\detector\\method\\filename.lvm
root_directery\\method\\detector\\filename.lvm
root_directory\\method\\detector_filename.vm
root_directery\\method\\filename_detector.vm

X .
Directory for results export:
X .
Library based peak stripping: O
Suspect library: L:\Config\Suspected.lib
Multi detector configurations
Disabled

Input field label
Filename:

sample description:

Date of sample collection:
Decay correction to collection:

Decay correction during acquisition:

Sample size  Sample volume:

Filename:

Sample ID:

Collection date:

Decay correction since sample collection:

Decay correction during measurement:

Unit:  Unit:

Samplesize  Sample mass:

Unit:  Unit:

Protected mode:

Auto-expand of available parameter sets:

Number of digits for auto increment:

Text export:

Time for auto logout [s]:

ao

‘ ES

I Approval of results:
[UCies and peaks seleciable Tor repore

Directory for EFFTRAN files:

Directory for M-EFFTRAN files:

Units Names

Simplified mode Messages

Change log

Cancel

Figure 175. Settings Highlighting Approval of Results Selection

7.7.1 Approving LVM Files

The approval of LVM files adds an additional tag/status to LVM files.

Approving LVM files is a right that must be given to a user in the LVis user management. Anyone
with the appropriate right to approve measurements (see Section 2.6 LVis User Management —
Password-Protecting LVis Functionality) can approve or disapprove analysis results.

The status of approval is indicated by a purple or a green symbol besides the header of the “Analysis
results” tab (see green markings in Figure 176).

| ———
In& X A@/Sis results Peakl

Spe

sis results

Peak searc|

Activity [Ba/kg]

Figure 176. Analysis Approval Results

Only LVM files that are saved and for which analysis reports have been created can be approved.
To change the approval status, go the “Reports” tab and click Approve results.
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Sample data || Counting geometry |[Analysis || Corrections | [Uncertainties |[Spectrum |[X Analysis results | [Peak search ||Calibration/Library || Detector system || Reports |
Documents
Analysis
Library
LVis Version: 3.3.180.0 Report created on: 20.05.2025
Soil_2006.lvm
LVis - Gamma Spectroscopy Analysis Report |
Name: Soil_2006.lvm
c . Herwig & Marc\working\LVis\Messurements\Buffer\Examples\Soi. 2006 Jvm
Detector: Buffer
__
Figure 177. Approval Results Selection
NOTE:

When approving analysis results users do not need to save the file again. The respective
change of the status will automatically be applied to the LVM file. However, when removing
an approval, users will have to save the file afterwards to apply the change.

The process of approval is identical to the process of digitally signing a report. After the button
Approve results is clicked, a window pops up asking users to enter a comment and their password.

Certificate:
L:\Config\Certificates\LVis-Internal. pfx

Reason or comment:

Reviwed - 0K

Password:

Sign Cancel

Figure 178. Report Approval Steps

The approval will be added to the end of the report similar to the digital signature.
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Sample data || Counting geometry || Analysis | Corrections | Uncertainties | Spectrum || ¥ Analysis results ||Peak search || Calibration/Library || Detector system |Reports
Documents
Analysis G- Gamma Ray <> - Peak is too wide, but only one peak in library.
X-X-Ray 1 - Peak is part of a multiplet and this area went negative during deconvolution.
D P Positron Decay ><-Peak is too narrow.
§-Single-Escape @ - Peak is too wide at FW25M, but ok at FWHM.
Library D- Double-Escape %- Peak fals sensitivity test. Brint
K-Key Line $ - Peak identified, but first peak of this nuclide failed one or more qualification tests.
A-Notin Average + - Peak activity higher than counting uncertainty range.
--Peak y y range. Save
= - Peak outside analysis energy range.
& - Calculated peak centroid is not close enough to the library energy centroid for positive
identification. -
}-Peakis too close to another for the activity to be found directly. :
(= This peak was used in the nuclide activity average
Acquired, Analyzed & Saved by: Reviewed & Approved by:
WVis Admin @ MBREIDENBACH-LT
Lvis Report Template: L\reports1033\Standard Lvis.pt from 21.11.2024 12:25:34
Report created by: s Admin Seite 6 von 6
.......................... feemmmmmme ey P ]
Marc Breidenbach (D) H ' LVis Admin H ' LVis User H
Approved (20.05.2025 12:20:00) ' H Signed (20.05.2025 11:45:55) ' H Signed (20.05.2025 11:45:24) ' ‘
..............................................................................
v
Calibration editor Analyze spectrum

Figure 179. Reports Tab — Approval Process

The information about the approval status will be listed in the LVis Lab Journal and can hence be
used for filtering and file retrieval. It is also listed in the audit trail of the LVM file.

In addition, there are specific additional things that may happen to an LVis file when being approved
(depending on the type of measurement):
1. If the LVM file is a QA measurement, the QA results will be transferred to the QA detector

database.

2. Ifthe LVM file is a calibration file, users will be asked if the energy calibration shall be applied
to the detector and if the efficiency calibration shall be updated in a parameter set.

7.7.2 Exporting Results From an LVM File

LVis can export analysis results. The export basically consists of the execution of a VBA script that
creates a text file (or similar formats like XML, CSV, etc.) containing all the sample information and
results of interest in a specified format under a distinct location, the export folder. The name of the
export file is typically the name of the LVM file or ID of the sample. A LIMS monitors the respective
folder and automatically imports the data from the export files into its database. So, to use the export
feature in LVis, Text export must be activated in the “LVis Settings”, and the location of the
respective export folder must be defined (see screenshot below).
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Settings

Root directory for LVM-Files:

L:\Measurements

Shared configuration: (] I"Put fleld label

Filename Filename:

Directory for parameter import files:

Sample description: Sample ID

Date of sample collection:

Collection date:

Decay correction to collection:

Decay correction since sample collection:

Decay correction during acquisition:

Decay correction during measurement:

Sample size

Ssample volume: Unit:

Unit:

sample size

Directory for results export:

Sample mass: Unit:

Unit:

Protected mode:

Auto-expand of available parameter sets:

Suspect library:

Library based peak stripping:
L:\Config\Suspected.lib

Number of digits for auto increment:

80

‘ ES

Text export:

Time for auto logout [s]:

O

Approval of results:

Multi detector configurations
Disabled

root_directory\\detector\\method\filename.hm
root_directory\\method\\detector\filename.m
root_directory\\method\\detector_filename.lvm
root_directory\\method\\filename_detector.lvm

Nuclides and peaks selectable for report:

Directory for EFFTRAN files:

o

Directory for M-EFFTRAN files:

Units Names Change log

simplified mode Messages

Cancel

Figure 180. LVis Settings Test Export

An example export script “Export.xlsm” is located in the folder “ImportExport” of the LVis database

folder.

To export data from an LVM file, click the button Data export on the “Reports” tab of an LVM file.

y 006.lvm X

=i

Sample data || Counting geometry || Analysis | Corrections | Uncertainties | Spectrum

Analysis results | Peak search | Calibration/Library | Detector system [Reportsl

Documents

0

Analysis

0

Library

Calibration editor

Lvis Version: 3.3.180.0

LVis - Gamma Spectroscopy Analysis Report

Print

Report created on: 20.05.2025
Soil_2006.lvm

Save

Name:

Detector:
Counting Routine:

Probenbeschreibung:

Soil_2006.lvm

cit \Team-Ordner ,Herwig & Marc“\working\Lvis\Meosurements\Buffer\Examples|Soil_2006.lvm

Buffer
FFO 1 LMarinelli
Marinelli (Soil) @ (mm) o/i = 130-140/85, h = 130/75

PTB (all in Bq/kg)
U-238: 628; Ro-226D: 1230; Pb-210: 853, Ro-228: 87.5; Th-228: 84.8, U-235: 29.6,; Ac-227: 46.5

Data export

Location: Intercomparison Test RV VII-2006
Category: Example
Start: 07.05.2006 09:57:33 Analyzed: 20.05.2025 11:44:52

Date of sample collection:
Live Time:

Real Time:

Sample weight:

Sample volume:

Wet/Dry

Age of Sample: -

91388 s Total Countrate:

92401s Dead Time: 1.10%
1,224.00g spec. Activity in: Ba/kg
1,000.00 ml Reference: 1.00

1,00 (Multiplier)

240.50 counts/s

Analyze spectrum
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Figure 181. Data Export Button Highlighted
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This will execute the script and create the respective file.

The default export file for the “Soil 2006.lvm” example measurement under ~LVis database
folder\Measurements\Buffer\Examples\ is shown in the screenshot below:

£ 1111.123456789-4711.txt X I

File Edit View D~ & B

Journal 1D, 123456789-4711

sample size, 1132, g

petector, "Buffer”

MEAS_DATE_TIME, 060507, 0957

REF_DATE_TIME, @60101, 1200

LIVETIME_SEC, 91388

MEAS_VAL, "K-4@", 844,41, Bg/kg, 3%, 6,69, 3,33
MEAS_VAL, "Th-234", 7e1,73, Bg/kg, 4%, 62,78, 31,29
MEAS_VAL, “Pa-234m", 615,82, Bg/kg, 5%, 76,21, 37,91
MEAS VAL, "Th-23e@", 1649,89, Bg/kg, 8%, 461,18, 229,89
MEAS_VAL, "Ra-226", 1301,35, Bg/kg, 3%, 27,13, 13,53
MEAS_VAL, "Pb-214", 1211,04, Bg/kg, 3%, 13,24, 6,60
MEAS_VAL, "Bi-214", 1258,20, Bg/kg, 3%, 5,43, 2,70
MEAS_VAL, "Pb-210", 1158,19, Bg/kg, 10%, 342,95, 170,81
MEAS_VAL, "U-235D", 32,13, Bg/kg, 12%, 12,17, 6,07
MEAS VAL, "Th-227", 5e,35, Bg/kg, 5%, 5,64, 2,81
MEAS VAL, "Ra-223", 51,10, Bg/kg, 4%, 3,90, 1,94
MEAS_ VAL, "Rn-219", 51,28, Bg/kg, 4%, 5,77, 2,87
MEAS_VAL, "Pb-211", 57,05, Bq/kg, 8%, 15,87, 7,90
MEAS_VAL, "Bi-211", 102,36, Bg/kg, 6%, 16,11, 8,04
MEAS_VAL, "Ac-228", 94,56, Bg/kg, 3%, 5,54, 2,76
MEAS_VAL, "Ra-224", 108,80, Bg/kg, 7%, 20,90, 10,42
MEAS_VAL, "Pb-212", 90,43, Bq/kg, 3%, 1,24, 0,62
MEAS VAL, "Bi-212", 101,52, Bg/kg, 4%, 11,06, 5,51
MEAS_VAL, “Tl-208", 34,67, Bg/kg, 3%, 1,50, @,75
MEAS_VAL, "Cs-137", 30,12, Bg/kg, 3%, 0,52, 0,26
MEAS_VAL, "Annihil", 1,97, Bg/kg, 10%, ©,41, @,20

Ln1, Col1 1,212 characters 100% Windows (CRLF) UTF-8

Figure 182. Default Export File for Soil 2006.lvm

NOTE: The “Export.xlsm” script provided with LVis is just intended as an example. If users would
like to export results from LVis, this VBA script can be used by someone familiar with VBA
programming to adjust the output format if needed. For users not familiar with VBA
programming, it is strongly recommended to contact ORTEC’s technical support for help.

7.8 MONTE CARLO CORRECTIONS IN LVIS

LVis extremely simplifies the correction for geometrical differences between the sample geometry
and the counting geometry or for true coincidence summing (TCS). When activated in the parameter
sets, these corrections are calculated on-the-fly during the gamma analysis using either ORTEC’s
Monte Carlo algorithm tRAYcy or the free software codes EFFTRAN and/or MEFFTRAN
(www.efftran.com). For the geometry correction an energy dependent efficiency transfer function is
applied by creating a respective geometry correction file (*.GEO). The nuclide/peak specific
correction factors to account for the TCS are implemented by creation of a correction library (*.LVF)
file. Both of these corrections, LVF and GEO are saved in every LVis measurement file (*.LVM) as
internal data.
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To activate the corrections, one only needs to tick the respective boxes on the “Corrections” tab of a
parameter set.

Sample data | Counting geometry | Analysis || Corrections | Uncertainties | Reporting
D Backg. correction X .| B By energy: Window width [*FWHM]: 0.5
Geometry correction X P~
Correction library | X W
Decay correction since sample collection: ] Decay correction up to 12 half lives
Decay correction during measurement: C] L]
Random summing: 0 "]

Figure 183. Parameter Set Corrections Tab
LVis then automatically triggers these calculations and uses its results during an analysis process.

In order to perform these calculations, the Monte Carlo codes require lots of input information. These
are:

o Valid detector data — This is dimensional and requires (Section 3.2.4 Materials Editor) for
description of the geometrical details of the detector element. (Usually, this info is given on
the detector data sheet). For a detector that is configured in LVis, this data can be entered
from the detector configuration menu. Any new measurement that is acquired will then
automatically have this information available. For existing measurements (LVM files) this
information can be entered on the “Detector system” tab (See Section 2.7.1 Detector
Configuration for more information).

Detector details x
Crystal
X-tal Germanium
Absorber
X-tal diameter 69.9
X-tal length 734 " Window
Bulletizing radius 8.5 .
HPGe (tRAYcy Det) ront Contact
Top dead layer 1.05 =
. 2 ——Ena
Ll ciors Side dead layer 1.05 = iz
Type: Coax v Details 2 '1.,_7_‘_ .
X-tal hole (cavity) diameter 8.9 ® ~ Cup [Holder)
Model: GEM60-83
X-tal hole (cavity) length 59.7
SIN: 62-P43673A
Add. info:  CFG-SV-83 Housing Side DeadLayer
MOBIUS-ST-DET End e
Detector model optimized:! bl uminu
End cap diameter 83 ¥-tal Diameter
Import Export End cap thickness 1
Mount cup Aluminum
(] show tile (8 open on start Mount cup thickness 0.8
Windows Aluminum
‘Windovy-to-X-tal gap 4
Windows thickness 1
Window diameter 81 L Canos
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o Valid information about the calibration geometry (sample container, position on
endcap, matrix, etc.) — This information is only available when the calibration is taken from
an LVM file, it is not possible to do efficiency transfer calculations when using GammaVision
CLB files for the calibrations. When creating LVM calibrations in LVis, the container and
matrix information is automatically taken from the reference source information. In case a
“‘normal”, sample LVM file is used for the calibration make sure that the respective data is
specified on the “Counting Geometry” tab. It is possible to check the respective calibration
geometry via the “Info” button under the calibration graph on the “Calibration/Library” tab of
an LVM file (see a to d in the screenshot below).

Sample data ||Counting geometry ||Analysis || Corrections || Uncertainties || Spectrum || Calibration/Library | Detector system |[Reports

Energy: Soil_2006.hm from 26.10.2017 11:51:12 Eficiency: E#Cal_Soil2006_finalhm from 10.01.2019 13.02:43 Soillib (crested on 7
- 2014 23:20:06, last edit
- * |13.09.2018 09:37:46)

aunting gesemty

v T T v v T T v v T T
300 400 500  &0Q 700 600 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1300

Energy [ke]

Energy callbration: En=-1.65085e-09 €2 + 0.265893 C + 00366925
PWHM calibration FWHM=-166918e-08 C¥ + 0000918485 C + 2.79956
Efficiency calibration =0 334738 4 455058 + 0.450112 1/E + -0.0485781 1/E2 + 000178642 1/E® +-3.211056-05 L/E~4
Bxport | Report Info Export Report
Calibration aditor Anplyae spectrum Sove Cancel

Figure 185. Calibration/Library Tab Showing Counting Geometry

¢ Valid information about the sample counting geometry (sample container, position on
endcap, matrix etc.) — This can be specified on the “Counting Geometry” tab (see orange
marking on the screenshot below).
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Sample data | Counting geometry I Analysis || Corrections | Uncertainties || Spectrum | Calibration/Library || Detector system | Reports

?

Sample: Container:
Material: Soil medium ore I Hame: 1 | Marinelli
Type: Marinelli  ~
Add. info: 1l Marinelli Becher Type ¥Z1520 (1W)

Details
Filling level [mm]: 114.46
Density [g/cm3]: 1.274

Import Export

Figure 186. Counting Geometry Tab

Note that LVis always calculates an average density for the specified sample material (and the
respective filling level — see green marking in Figure 186 above) based on what was entered in the

sample mass and volume fields (see red marking in Figure 187 below).

Sample data | Counting geometry | Analysis || Corrections  Uncertainties || Spectrum || Calibration/Library || Detector system | Reports
Live time preset: 91388 v |8 W Sample mass: 1224 Unit: g ~
V  Sample volume: 1000 Unit: ml v
Probenbeschreibung: Marinelli (Soil) @ (mm) ofi = 130-140/85, h
output unit: kg W
Category: Example ~ m
Wet/Dry ratio: 1fx 1.115196
User: ORTEC Service o
Location: Intercomparison Test RV VIF2006 ~ Formula: | X/W
Add. information: PTE (all in Bg/kg)
U-238: 628; Ra-226D: 1230; Pb-210: 853; Ra-228: 87.5;
E ™ Th-228: 84.8; U-235: 29.6; AC-227: 46.5 X Wet sample mass [g]| 1365
K-40: 795; Cs-137: 29.8
B
F
Reference: 1 G
H
Date of sample collection: 01.01.2006 [+ ||12:00:00
1
Normalization to output unit:

Figure 187. Sample Data Tab Highlighting Sample Mass and Volume

NOTE: The density that is specified in the materials editor for the respective sample material will
not be used. Instead of the sample volume users can specify the sample filling height in the

“sample size input fields”.
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7.8.1 Using tRAYcy

tRAYcy is the default Monte Carlo algorithm in LVis. No further settings are required to use it. The
status of tRAYcy calculations during a spectrum analysis is displayed in a separate window:

tRAYcy calculation X

Found new setup: C:/ProgramData/LVis/tRAYcy//ActiveSetups/LVis Admin_1 L Marinelli_
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)] Entering run loop

[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)] Running TCS simulation I
[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)] Running consistency check

[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)] Running efficiency simulation for TCS cor
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)] Calculating efficiency: 108.333333 %
Calculating TCS coefficients for Be-7
Calculating TCS coefficients for Na-22
Calculating TCS coefficients for K-40
Calculating TCS coefficients for Cr-51
Calculating TCS coefficients for Mn-54
Calculating TCS coefficients for Fe-59
Calculating TCS coefficients for Co-57
Calculating TCS coefficients for Co-58
Calculating TCS coefficients for Co-60
Caleulating TCS coefficients for Zn-65
Calculating TCS coefficients for Se-75
Finished TCS coefficients for Be-7
lmidtion T fmw cw e

Cancel

(

_ (

_ (

_ | (

[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)
[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)
[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[Lvis Admin_1 L Marinelli_Detektor 1 (LINKS)
[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)
[LVis Admin_1 L Marinelli_Detektor 1 (LINKS)
FUvtin Admnin 11 Rdmienll Rmbaliae 4 71 TAIEY

i

Figure 188. tRAYcy Calculation Status

Note that tRAYcy is utilized by LVis not only for the calculation of geometry or TCS correction factors
but also for the calculation of efficiencies or to simulate spectra. The program “tRAYcy Whisperer”,
which is started automatically by LVis, manages the tRAYcy calculations and is capable of handling
multiple tasks parallel. However, note that the calculation time increases significantly when multiple
geometries are being calculated at the same time. The “tRAYcy Whisperer” program can be opened
by double clicking on its Il icon in the Windows system tray. It will present a log of all tRAYcy
calculations since it was last started. At the very beginning (right after start) an overview of the
tRAYcy settings is provided (see screenshot below).

) tRAYcyWhisperer - User Interface

[INFO] Mon Ma
[NFO] Mon
[INFO] Mon

[INFOT Man
! [INFO] Man

efficiency multipli
transfer stati
efficiency_energi

Removing old set

Figure 189. The “tRAYcy Whisperer” Program

IMPORTANT In order to calculate TCS correction factors, tRAYcy matches the nuclide names
and peak energies from the analysis library with its internal database of decay data
(created from ENSDF downloaded from NNDC website: Evaluated and Compiled
Nuclear Structure Data). The respective peak will only be corrected if the nuclide
name is identical and the energy is within a very small energy window. So, for
example if lodine-131 is listed in the analysis library as J-131 it will not be corrected,
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because the correct elemental symbol for lodine is “I” and not “J” and hence J-131
is not existing in the tRAYcy decay data. Therefore, always check the correction
factors in the LVF file and double check if a correction factor is 1 (so no correction
is applied).

7.8.2 Using (M)EFFTRAN

To make use of (M)EFFTRAN, copy EFFTRAN and MEFFTRAN onto the user’s computer. The file
location of these programs must be defined in the LVis Global Settings (see Figure 190 below). Users
can download EFFTRAN or MEFFTRAN from the official site on github (Efficiency transfer and true
coincidence summing corrections for environmental gamma-ray spectrometry | EFFTRAN).

r

Settings X

Root directory for LVM-Files: Shared configuration: (] Input field label
i . Filename:

L:\Measurements} .|  Filename

Sample description: Sample ID:
Date of sample collection: Collection date:
Decay correction to collection: Decay correction since sample collection:

Decay correction during acquisition:  pecay correction during measurement:
Directory for parameter import files: Y 9

S I : - it:
L:\ImportExport = ample size  Sample volume: Unit:  Unit:
Sample size  Sample mass: Unit: Unit:
Directory for results export:
L\ImportExport - Protected mode: O
Auto-expand of available parameter sets:
Number of digits for auto increment: 4
Text export:

Ti fe ito | it [s]:
Library based peak stripping: 0O ime for auto logout [s] 0

Suspect library: L:\Config\Suspected.lib Approval of results:

Multi detector configurations

Disabled o
root_directory\\detector\\method\\filename.lvm B
root_directory\\method\\detector\\filename.lvm

Directory for EFFTRAN files:

Directory for M-EFFTRAN files:
root_directory\\method\\detector_filename.ivm

root_directory\\method\\filename_detector.vm

T =i
simplified mode Messages 0K ‘ Cancel

Figure 190. Settings with EFFTRAN and M-EFFTRAN Directories Highlighted

When clicking “Analyze Spectrum”, LVis will then combine all the required information and will send
it to (M)EFFTRAN. The status of the EFFTRAN calculation is displayed in a separate window:

Process: M-EFFTRAN: Effidency transfer

Creating energy reference table...
Calculating sample content...

Writing material data...

Writing sample information...

‘Writing reference source information. ..
Writing detector information. ..

Calling EFFTRAN. ..

Cancel

Figure 191. EFFTRAN Calculator Status
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The resulting correction factors will automatically be used to correct the analysis and can be reviewed
on the “Corrections” tab by clicking the button on the right side of the respective correction type field.

IMPORTANT

ORTEC"®

Pay attention to the analysis library setup when using EFFTRAN for the calculation
of true coincidence summing (TCS) factors. In order to calculate the correction
factors, EFFTRAN matches the nuclide names and peak energies from the analysis
library with its internal database of decay data (KORDAT) and only if the nuclide
name is identical and the energy within a very small energy window, the respective
peak will be corrected. So, for example if lodine-131 is listed in the analysis library
as J-131 it will not be corrected, because the correct elemental symbol for lodine is
“I” and not “J” and hence J-131 does not exist in the EFFTRAN decay database.
The same applies for the peak energies. The correct Co-60 peak energies are
1332.49 and 1173.23 keV. An analysis library using 1332.51 keV and 1173.24 will
leave the first peak uncorrected and the second corrected, simply because the
1332.51 keV peak is too far away from the EFFTRAN database entry. Therefore,
always check the correction factors in the LVF file and double check if a correction
factor is 1 (meaning no correction is applied).

www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com 1
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.

For International Office Locations, Visit Our Website



LABVISION USER MANUAL

1118410_0B /092025

THIS PAGE INTENTIONALLY LEFT BLANK.

140

AMETEK

ADVANCED MEASUREMENT TECHNOLOGY



8. QUALITY CONTROL IN LVIS (QA)

The accuracy and reproducibility of results, and the overall correct functioning of both the hardware
and the software of a system should be verified on a periodic basis through Quality Assurance (QA)
measurements. Standard QA practices dictate that measurements are conducted according to
certain specified parameters and the analysis results are compared against expected values to
determine the overall status of the system.

For each detector in the configuration tree, LVis provides a default Quality Assurance class with
predefined parameter sets that, generally speaking, monitor the main parameters of an alpha- or
gamma-spectrometry system: the energy calibration and resolution, the efficiency, and the
background.

LVis is designed so that the set-up and run of QA measurements follow the same principles and flow
of sample measurements. Default values are entered into the QA parameter sets and, when starting
a measurement, the corresponding parameter set window appears with the possibility of modifying
or completing the fields. At the end of the counting time the spectrum is analyzed with the entered
parameters, and the results are presented in a measurement file (.LvM). Thus, many operations
within the software for QA are very similar, if not the same, as for unknown samples. It is
recommended to read Spectrum acquisition and analysis (Chapter 7) on the acquisition and analysis
process and LVis Parameter Sets (Chapter 5) on parameter sets before approaching the QA class.

Naturally, QA measurements also have their own specific settings -J-Z. Detector

and parameters due to their scope, including the limits of acceptability -8 Quality Assurance

for a control value, the possibility of locking a detector if a QA .13 Background

measurement fails or is not periodically performed, and the ability to M0 Energy

track and display results over time with control charts to monitor the ..... I Efficiency

stability of a system. 1 ROI Background
. _ . ..l ROI Calibration

LVis provides QA parameter sets for both the automatic gamma

analysis and the simpler user-directed region-of-interest (ROI)  Figure 192. QA Parameter
analysis, as shown in Figure 192. Usually, only one type of analysis is Sets

used depending on the system available. The general settings,

however, are common to both types, and are thus discussed in the next section.

8.1 QA SETTINGS

The general QA settings for a detector can be accessed only by a user with rights to the detector.
Right-clicking on the “Quality Assurance” class and then selecting QA-Settings displays the
following window:
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OA-Settings x
Warning limit Alarm limit oK ]
Energy tolerance [% FWHM]: 30 40
Cancel
Max. peak error [%%]: 5 10
Resolution tolerance [3%]: 25 45
Mode
Effidency tolerance [%%]: 3.5 5.5 Gy
Background tolerance [cps]: 0.25 0.35 ROI:

Lock if out of tolerance: ]

Periods for QA-checks: Lack if expired
Energy: © disabled (Oidaily () weekly () monthly J
Effidency: € disabled Oidaily () weekly () monthly O
Background: € disabled (Oidaily () weekly () monthly |

Battery min. voltage [V]: L Battery min. remain time [min]: 0

Auto PBC update: [l show QA energy:

Excel-Report: [

Source for stabilizer: | Meas. time [5]: i

Peak P Tolerance: 0.3  *FWHM

Figure 193. QA-Settings

The first setting to be adjusted is usually the Mode, located below the Cancel button. Selecting GV
displays the QA parameter set for the automatic gamma analysis (i.e., Background, Energy, and
Efficiency) in the Quality Assurance class, while selecting ROI displays the QA parameter sets for
the simpler ROl analysis (i.e., ROl Background and ROI Calibration). If users wish to hide either type
because they are not in use in their system, simply uncheck the corresponding box (by default both
types are checked).

There are four control parameters in LVis:
e Energy tolerance [% FWHM]
e Resolution tolerance [%]
o Efficiency tolerance [%]
e Background tolerance [cps]

The Energy parameter set checks the energy and resolution. The Efficiency parameter set checks
the energy, resolution, and efficiency. When doing a QA efficiency measurement, a QA energy check
is also automatically performed. The Background parameter set checks the background. For the ROI
analysis, only the efficiency and the background control parameters are checked through the ROI
Calibration and ROI Background parameter sets, respectively.

The Max. peak error [%] is not directly a control parameter, rather it is used to exclude peaks from a
QA energy or efficiency measurement (see below for further details).

For each control parameter, it is possible to specify two tolerance values within which the analysis
results of the QA measurements should and/or must fall to be accepted. The Warning limit is usually
used to warn that something is not entirely right. Care should be taken to understand the reason for
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the warning, but the system could be kept operative. If any of the parameters exceed the warning
limit (but not the alarm limit), a yellow exclamation mark appears next to the detector's name. The
Alarm limit is usually used to indicate that something is not working as it should. An investigation
into the reason for the alarm is necessary, and the system should not be used until the root cause
has been identified and resolved. If any of the parameters exceed the alarm limit, a red exclamation
mark appears next to the detector’'s name. Of course, these are just general suggestions, and the
ultimate interpretation of the warning and alarm limits is not prescribed in LVis.

The Energy tolerance [% FWHM] measures the validity of the energy calibration of the detector.
For each peak in the QA analysis library, the deviation of the peak centroid in the spectrum from the
library energy is calculated and expressed as a percentage of the FWHM at that energy. This
parameter is directly comparable to the Match width (*FWHM) parameter in the Analysis tab of a
sample parameter set. If the limits specified here are less than the Match width value in a parameter
set, then a passing QA measurement assures that peaks in a sample spectrum analyzed with that
parameter set have a high probability of being correctly identified.

The Resolution tolerance [%] measures the validity of the FHWM calibration of the detector. For
each peak in the QA analysis library, the deviation of the peak FWHM in the spectrum from the
FWHM in the calibration curve at that energy is calculated and expressed in percentage.

The Efficiency tolerance [%] measures the validity of a user-selected efficiency calibration curve.
For each of the three reference nuclides in the QA analysis library, the deviation of the nuclide activity
from the reference activity is calculated and expressed in percentage.

The Max. peak error [%] is used to exclude peaks with a high counting uncertainty from a QA energy
or efficiency measurement. Any peak in the spectrum with a counting uncertainty above the Alarm
limit is not used in the QA check, even if that peak is present in the QA analysis library or it is a peak
of a reference nuclide.

The Background tolerance [cps] measures the validity of the background of the detector, that is,
the presence of contamination inside the detector shield and/or electronic noise in the measurement
chain. The deviation of the total count rate in the spectrum (i.e., the sum of all the counts in the
spectrum divided by the live time) from the reference value is calculated and expressed in counts
per second (cps).

The QA analysis library, the reference nuclides, and the reference values for each control parameter
are entered into the respective parameter sets, described in detail in the next section.

If it is desired to prevent a detector from being used after a failed QA measurement, it is possible to
select the Lock if out of tolerance option. In case a parameter exceeds the alarm limit, it will only
be possible to perform QA measurements until all the parameters fall back below their limits.

It is also possible to set a reminder on the Periods for QA-checks. If the selected period from the
last QA measurement is exceeded, a message in the detector status is displayed. If in addition the
Lock if expired option is selected, it will only be possible to perform QA measurements.

The Battery min. voltage [min] and Battery min. remain time [min] values can be used to check
the battery status of an instrument that is equipped with one.
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The Auto PBC update option allows automatic updating of the background file for all parameter sets
of the detector using a successful QA background measurement. For further information, see the
corresponding section later in this chapter.

Since a QA energy check is automatically included when running a QA efficiency measurement, it is
possible to use just the Efficiency parameter set to check the energy, resolution, and efficiency
control values. In this case, it is possible to hide the Energy parameter set by deselecting the Show
QA energy option.

The Excel-Report option allows the use of Excel templates instead of the standard Crystal Report
templates to print the QA control charts. For further information, see the corresponding section later
in this chapter.

The remaining parameters (Source for stabilizer, Peak, Meas. time [s], and Tolerance) are
typically used with scintillator detectors to stabilize the position of the peaks in the spectrum, since
these types of detectors are notoriously unstable against variations in the ambient conditions.

8.2 QA PARAMETER SETS

QA parameter sets are very similar to sample parameter sets described in Chapter 5 for the
automatic gamma analysis and in Chapter 9 for the ROl analysis. Thus, this section focuses on tabs
and parameters that are specific to QA measurements only. When a tab or parameter is not
discussed, it means that it is exactly the same as a sample parameter set.

8.2.1 Energy

The Energy parameter set is used to check the energy and resolution control parameters.

The figure below shows the default Sample data tab. It is much simpler than the corresponding tab
for a sample parameter set since many parameters are not needed or already specified elsewhere.

: QA measurement: Energy @ Detector X I -
Sample data || Counting geometry | Repaorting

Live time preset: 0 ~| 5
Filename: SDes_SCS_855_sds-6ts "}

Calibration source:

Category: QA Energy Check |
Sample type: v @
Sample origin: v| @

Add. information:

B [

Save Cancel

Figure 194. QA Measurement Sample Data Tab
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The only specific parameter is the Calibration source. To select the source used for the QA
measurement, click in the respective field to reveal the list of sources defined in the Reference
Sources section of the management panel (see Section 3.2.2) and select the desired source.

The QA library associated with the Calibration source defines the peaks that will be used in the QA
energy analysis. Even though the Energy tolerance [% FHWM] and the Resolution tolerance [%]
limits are the same for every peak, LVis tracks their centroids and FWHM values independently.
During the QA energy analysis, LVis calculates the deviations of the measured values from the library
or calibration values peak by peak. If any of the deviations exceeds a warning or alarm limit, a
corresponding action (e.g., yellow/red exclamation mark or detector locking) is triggered. Likewise,
the QA energy report and the control charts display the deviations peak by peak.

The Counting geometry is automatically populated based on the selected Calibration source.
Although it is possible to modify the parameters here, for best practices it is recommended to modify
the geometry of the calibration source in the respective editor and then reselect the source in the
Sample data tab. Note that for a QA energy check the counting geometry parameters are not needed,
as no tRAYcy corrections are involved. This tab is included for reference purposes.

The report template for a QA energy measurement is predefined, thus the template list in the
Reporting tab is not available.

8.2.2 Efficiency

The Efficiency parameter set is used to check the energy, resolution, and efficiency control
parameters, since a QA energy check is performed automatically together with a QA efficiency
check.

The Sample data tabs follow the same considerations as the Energy parameter set. In addition, the
Reference date/time field in the Sample data tab is automatically populated from the reference date
and reference time fields of the selected Calibration source.

The Counting geometry tab follow the same consideration as the Energy parameter set. This time,
however, the counting geometry parameters are needed if the tRAYcy corrections are used in the
Corrections tab.

The Analysis tab contains the same parameters as a sample parameter set, except that it is not
possible to select a library, since the one associated with the selected Calibration source is used by
default.

The Corrections tab contains the same parameters as a sample parameter set, except that it is not
possible to modify the decay corrections.

The Reporting tab follow the same consideration as the Energy parameter set.

The figure below shows the default Nuclides tab, which is specific to the Efficiency parameter set.
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—
e QA measurement: Efficiency @ Detector X -

Sample data || Counting geometry || Analysis || Corrections || Reporting || Nuclides

Nudide 1: Activity: 0
Nudide 2: X Activity: | 0

Nudide 3: X - Activity: | 0

Save Cancel

Figure 195. QA Measurement Nuclides Tab

It is possible to select up to three nuclides from the Calibration source to be used as reference
nuclides for the Efficiency tolerance [%] control value. Clicking the three dots button next to a Nuclide
field reveals the list of nuclides present in the QA library of the Calibration source, from which it is
possible to select the desired nuclide. Once selected, the respective activity from the Calibration
source is automatically entered in the Activity field. Although it is possible to modify the activity here,
for best practices it is recommended to modify the Calibration source in the respective editor, then
reselect it in the Sample data tab and finally reselect the nuclide.

Even though the Efficiency tolerance [%] limits are the same for every nuclide, LVis tracks their
activities independently. During the QA efficiency analysis, LVis calculates the deviations of the
measured activities from the reference activities nuclide by nuclide; if any of the deviations exceeds
a warning or alarm limit, a corresponding action (e.g., yellow/red exclamation mark or detector
locking) is triggered. Likewise, the QA efficiency report and the control charts display the deviations
nuclide by nuclide.

8.2.3 Background

The Background parameter set is used to check the background control value.

The Sample data tabs follow the same considerations as the Energy parameter set. Since no source
is used when measuring a background, the Calibration source is omitted.

The Counting geometry tab is included in case the background is measured with a blank sample
(i.e., the same geometry of real samples, only free of radioactivity besides the natural nuclides). It is
then possible to define the blank counting geometry. It is important to note that this is only for
reference purposes, as no tRAYcy corrections are involved in the background analysis.

The Analysis tab contains the same parameters as a sample parameter set. Note that the analysis
parameters are only needed if users wish to create a background file (.PBC) based on the QA
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background measurement, which is an optional setting. If it is desired to only measure the total count
rate in the spectrum, which is the only necessary control parameter for the background, the Analysis
tab is not used.

The Reporting tab follow the same consideration as the Energy parameter set.

The figure below shows the default Background tab, which is specific to the Background parameter
set.

: QA measurement: Background @ Detector X -

Sample data | Counting geometry | Analysis || Reporting || Background

Nominal background count rate [cps]: 1

Auto-creation of PBC-file: O ®

Save Cancel

Figure 196. QA Measurement Background Tab

The Nominal background count rate [cps] is the reference value for the background control
parameter. In a QA background analysis, LVis calculates the total counts in the spectrum divided by
the live time and compares the measured value with the entered reference value.

It is possible to automatically create a new background file (.PBC) using the QA background
spectrum and the parameters of the Analysis tab at the end of the QA measurement by checking the
Auto-creation of PBC-file option. The new background file is automatically saved in the PBC folder
in the detector. Note that this option alone only saves the background file but does not automatically
update the sample parameter sets of the detector with it. If users also wish to use the newly created
background file for the subsequent sample measurements, select the Auto PBC update option in the
QA settings window. If the QA measurement is successful, all the parameter sets of the detector will
be automatically updated with the new background file in the Analysis tab.

It is important to remember that for a good background file, at least a few days of background
measurement are typically necessary. Thus, the Auto-creation of PBC-file and Auto PBC update
options should be used only when the QA background measurement is sufficiently long. If users only
wish to perform a periodic quick contamination check (say, on the order of half an hour), then creating
a new background file is not recommended.
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8.2.4 ROI Calibration

The ROI Calibration QA check works like the Efficiency QA using GammaVision analysis. The only
difference is that the evaluation is based on ROIs instead of peak fits. These ROIs must be defined
when the routine for ROI Calibration QA checks is set up. ROIs can either be imported from the
detector itself, from an existing LVM, or from an LVis ROI .LVR file using the buttons on the bottom
of the ROI Tab in the Calibration QA parameter set.

[] QA measuremer nt: ROI Calibration @ Food Monitor X

Sample data || Counting geometry || Reporting || ROIs || Nudlides

packground spectrum| x @ Big. chns: 3@ 50 of O [@ Mt 1 ]
Library: X K-40.lb F

Calibration: X | Food Monitor_EffCal_250415-1724 K4 &  Activity unit: Bg v |8

| Nuciide Energy [keV] Emiss. p. dis. [%] Total efficiency [‘/cps] Factor 1 Factor2 L}
K-40 1350.1 - 1602.3 10.55% 0.0168 + 3.16% 1£0.00% 10.00%

Remove mport Export

UF NUM R}
—

Figure 197. QA Measurement ROI Calibration

After importing the ROIs and relating them to a

) o } . Sample data Counting geometry Reporting ROIs |Nuclides
nuclide and an emission in the library, move to the

“Nuclides” tab and select the nuclides that should Nuckde 1 |Amc2il  |[..| Actviey: | 4108 .
be used for the QA check. This is analogous to Nuclide 2: X | €137 o Activity: 105239
the QA in GammaVision analysis efficiency QA Nuclide 3: X Co-60 . Actvity: 122899

checks described above.

Figure 198. Nuclides Selection Tab

Note that the available nuclides are based on the

library of the “Calibration Source” in the “Sample Data” tab. If no calibration source was selected in
that field, no nuclides show up on the “Nuclides” tab. After saving the parameter set, an efficiency
QA can be performed as usual.

8.2.5 ROI Background

The goal of the ROI background QA is to verify that the background of the detector system has not
changed. The counting routine works analogous to the background QA with GammaVision analysis.
To determine the “Nominal background count rate” perform and analyze an initial QA Background
measurement. Enter the measured background count rate in the respective field (see Figure 199
below). From now on, the count rate of a QA Background measurement is compared to this value. If
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the deviation is larger than what is defined in the QA-Settings, the system will produce a warning or
an alarm.

da Detectors @ QA measurement: ROI Background @ tRAYcy Nal X

Sample data Counting geometry Reporting |Background

Nominal background count rate [cps]: 1 s Analysis range (channels):  from: 50 to: 2048 &

Auto-creation of background spectrum: g =

Figure 199. QA Measurement Background Tab

NOTE: For ROI QA Background checks, the gross count rate in the defined analysis range is used.
8.3 QA MEASUREMENTS

The QA measurement and analysis process is exactly the same as for sample parameter sets, both
for the automatic gamma analysis and for the ROI analysis. The differences rely on the available
tabs in the measurement file (.LvM) after the analysis. Specific tabs containing the results for the
control parameters of the corresponding QA check are created, so that it is immediately possible to
know whether a QA measurement has been successful or not.

The figure below shows an example of the Energy QA results tab. The control parameters for the
energy and resolution calibrations are shown in the Dev. [% FWHM] and Dev. [%] columns,
respectively. Each peak in the QA analysis library is checked for the control parameters. If the result
is below the Warning limit, a Pass string is displayed. If the result is between the Warning and the
Alarm limits, a *Pass* string is displayed. If the result is above the Alarm limit, a Failed string is
displayed. In the example, the 136.47 keV peak has a 1-sigma counting uncertainty exceeding the
Alarm limit of 10% set in the QA settings window, thus it is excluded from the QA results.

! QA measurement: D1_190107_0843_QAC_AE-1879 (11 Marinelli).lvm X} -

Sample data || Counting geometry | Analysis || Corrections || Nuclides | Spectrum | Efficiency QA results || Energy QA results || Peak search | Calibration/Library | Detector system

7
Ceasy Energy keV] Libr. Energy keV] Dev. [ FWHM] 1-Sigma Court. Ul FWHM keV] Cal. PWHM keV] Dev. [%] Result .
59.48 59.54 -7 0.53 0.86 0.88 -2 Pass
80.97 81.00 3 0.58 0.90 0.90 o Pass
122.00 122.06 € 5.54 0.98 0.94 5 Pass
136.47 136.47 - 3189 1.03 0.95 -
302.77 302.85 8 11 113 1.08 3 Pass
355.89 356.02 -11 0.45 1.19 114 5 Pass
604.50 604.72 -17 0.32 132 134 -1 Pass
661.41 661.66 -18 0.24 1.38 1.38 -1 Pass
795.58 795.86 -19 0.35 146 148 -1 Pass
-3
4

834,55 834.85 20 167 148 151
1115.12 1115.54 -25 3.34 162 169

Pass
Pass

Result:  Detector not available! Report

Calibration editor Analyze spectrum

Figure 200. Energy QA Results

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.

For International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025

The figure below shows an example of the Efficiency QA results tab. The control parameter for the
efficiency is shown in the Deviation [%] column. Each reference nuclide selected in the Nuclides
tab is checked for the control parameter. The strings displayed are the same as the Energy QA
results tab. Note that this is an example of a QA efficiency measurement, where both the QA energy
and QA efficiency checks are performed, thus both tabs are attached to the measurement file. In
case an Energy parameter set is used, only the Energy QA results tab is attached.

-
P QA measurement: D1_190107_0843_QAC_AE-1879 (1| Marinell).lvm X -

Sample data || Counting geometry | Analysis || Corrections | Nuclides | Spectrum || Efficiency QA results | Energy QA results | Peak search || Calibration/Library || Detector system

?

Muclides: | pame Activity [Ba] Ref. Act. [Ba] Deviation [%] Resut
Cs-137 3922.79 3850 1.9 Pass
Zn-65 — 9790 — —
Ba-133 2102.37 1970 6.7
Co-57 - 1980 -
Mn-54 4096.83 3870 5.9 -
Cs-134 9561.81 9560 0.0 Pass

Unident. peaks

B Energy [keV] Background [cps] Net Count Rate [cps] 1-Sigma Court. Uncert. [... FWHM [keV] Activity [Ba]

59.54 10,1918 26.4509 0.53 0.88 2981.23
Result: Pass Report
Calibration editor Analyze spectrum Save Cancel

Figure 201. Efficiency QA Results

The figure below shows an example of the Analysis results tab of a QA background check. The
control parameter for the background and the corresponding result string are displayed in the three
rows above the table. This is an example of a Background parameter set where the Analysis tab
parameters are correctly defined (importantly, a library is selected). Thus, the Peaks table is shown,
which is used to automatically create the background file if the respective option is selected or can
be used to create it manually with the Create PBC button otherwise.

: QA measurement: D1_160205-1057_QABkg.vm X } -
Sample data || Counting geometry || Analysis | Background | Spectrum || Peak search | Analysis results || Calibration/Library | Detector system
Background countrate [cps]: 1,595 +/-0.16 % 2
Deviation [cps]: 0.005
Result:  Pass
== Name Energy [keV] Background [cps] Net Court Rate [cps] 1-Sigma Count. Uncert. [4] FWHM [keV]
K-40 1480.75 0.00159596 0.00480854 4.10 172
u-238 63.28 0.00883821 0.00366916 8.89 0.97
1001.03 0.00118443 0.000346436 29.44 1.09
92.79 0.00997863 0.00875971 442 102
92.38 0.0085717 0.00872872 4.04 1.01
Ra-226 186.10 0.0101057 0.00639727 6.29 1.06
Pb-214 295.22 0.00495213 0.00179946 13.45 1.03
351.93 0.00531367 0.00306177 8.15 0.89
241.98 0.00799543 0.00145857 2224 178
Bi-214 609.31 0.00472654 0.00292541 8.09 1.45
1764.49 0.00117657 0.00108773 12.50 211
1120.29 0.00233661 0.000882169 20.57 1.36
768.36 0.000866873 0.000153766 52.85 2.31
1377.67 0.00068177 0.000264256 29.93 3.98
2204.21 0 0
1238.11 0.000898696 0.000120143 7114 3.90
665.45 0.00104125 5.79195e-05 141.25 174
934.06 0.00105708 0.000243118 39.05 2.56
Create PEC Report
Calibration editor Analyze spectrum

Figure 202. Analysis Results
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After a QA measurement is analyzed and saved, the status of the detector is updated with the most
recent QA results. To see the detector status, right-click on the detector and the select Info. An

example is shown in the figure below:

Detector status: HPGe (tRAYcy Det) *
l Last QA Background 30/05/2025 13:18:34 Failed I

WilEES Pass
Temperature Pass
t Bass
Last QA Energy 26/03/2025 18:28:51 Pass
Last QA Efficency 16/04/2025 11:10:34 Pass

ry remaining [mir| Tomg T —
Battery voltage [V] 99,00 Pass

Figure 203. Detector Status

In this example, the latest QA energy and efficiency checks were successful, thus it is indicated in
green. However, the latest QA background check exceeded the Alarm limit, thus it is indicated in red
with a failure message. Correspondingly, a red exclamation mark is present next to the detector

name ( =-dlu HPGe (tRAVcy Det) ). If the Lock if out of tolerance option were selected in the QA settings
window, only new QA measurements would have been available.

8.4 QA REPORT

A QA report summarizes the results of different QA measurements of a detector over an extended
period of time (trending). To create such a report, right-click on QA report in the context menu for

the desired detector.

The following menu is opened, where users can select the QA method, for which the report should

be created.

Show QA-check trend of

Background
Energy/Resolution

Efficiency

X

Cancel

Figure 204. QA Method Selection

After the requested date range is selected, click on OK and the report is created.
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from |02.D4.ZDDD V‘ oK

to: |23_u4_2nz5 v‘ Cancel

Figure 205. Date Range Selection
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® | Report X
Print
Save
onTEc® QA efficiency chart created on: 03.06.2025
LVis - Trend of QA Efficiency Check Results on detector HPGe (tRAYcy Det) |
Printed data from: 27.04.2008 00:00:00 to 02.10.2012 23:59:59
Nuclide: Eu-152a
1]
na.g 4
>
<]
o , — s S
2
'; 2
.'3
"
<
-
o 5 0 o 5 B - o 5 5 ) (3 & ) L] 5 L & 5 5 & 5 5 o 5 5 5
I L ST L A L L .
B T T T e o e T T T T T T T T T T T T T e 0T T T T T
List of measured activities I
Date & Time Activity Reference Activity Deviation Tolerance
[Bal [Bal [%] [%]
28.03.2025 14:48:03 46,972.83 47,000.00 -0.06 5.50
28.03.2025 15:40:37 47.210.62 47,000.00 0.45 5.50
28.03.2025 23:00:46 47.058.94 47,000.00 0.13 5.50
29.03.2025 11:02:45 47.,005.23 47,000.00 0.01 5.50
29.03.2025 13:11:24 47,332.76 47,000.00 0.71 5.50
29.03.2025 13:22:53 47,035.93 47,000.00 0.08 5.50
29.03.2025 13:5243 47,254.30 47,000.00 0.54 5.50
29.03.2025 19:57:43 47,383.18 47,000.00 0.82 5.50
29.03.2025 21:29:55 47,276.00 47,000.00 0.59 5.50
30.03.2025 01:03:53 47.382.44 47,000.00 0.81 5.50
30.03.2025 15:51:34 47,275.30 47,000.00 0.59 5.50
30.03.2025 21:16:52 47.301.69 47,000.00 0.64 5.50
01.04.2025 15:49:11 47,285.89 47,000.00 0.61 5.50
01.04.2025 21:02:45 47.238.73 47,000.00 0.51 5.50
03.04.2025 19:38:01 47.332.18 47,000.00 0.71 5.50
07.04.2025 15:27:59 47,089.74 47,000.00 0.19 5.50
07.04.2025 22:30:42 47,203.41 47,000.00 0.43 5.50 Close
07.04 2025 23:01:05 46,992.77 47,000.00 -0.02 5.50 v
Figure 206. Generated Report
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In addition to a peak-fit based analysis (GammaVision analysis) it is possible to perform a regions-
of-interest (ROI's) analysis with LVis. A ROl measurement is saved as an LVM file very similar to the
LVM files. In fact, it is possible to combine a GammaVision analysis and a ROI analysis in one LVM
file. In this chapter detailed information is provided about:

o 9.1 Setup of a Nal Detector for ROl Analysis in LVis

e 9.2 Defining ROIs

e 9.3 Creation of ROl Parameter Sets

e 9.4 Calibrating the Detector for ROI Analysis

¢ 9.5 Creating a Background Correction Spectrum for a ROI Detector
e 9.6 ROIQA

e 9.7 The ROI Analysis in Detail — The Mathematics

9.1 SETUP OF A NAI DETECTOR FOR ROI ANALYSIS IN LVIS

LVis can control any ORTEC Multi Channel Buffer. In most cases a gamma spectrometry system for
ROI analysis consists of a scintillation detector that is operated with a digiBase or digiBase-E. For
that reason, such a setup will be used as an example throughout this manual. Any other ORTEC
hardware should be configured accordingly. The respective configuration in LVis is identical. To
connect the detector system to LVis please refer to Section 2.7 Adding and Configuring the
Detectors. After connecting the detector with LVis, please configure it as described in Section 2.7.1
Detector Configuration. Note that the detector type should be set to Nal, as shown in Figure 207
below.
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Detector system X
digiBase
?
Detector: Electronics:

Type: Nal M Details Details

Model: 905-3 Model: digiBase

S/N: 1234567 S/N: 7654321

Add. info: Add. info:

Import Export

] show tile Open on start Cancel

Figure 207. Detector System Type

Another typical application where ROI analysis is used is alpha spectrometry with ORTEC’s Alpha-
Duo or Alpha-Ensemble spectrometers. When using such an Alpha system with LVis, simply set the
detector type to “Alpha”. This will enable an additional “Alpha” tab in parameter sets and LVM files
that supports the activity calculation based on tracers.

9.2 DEFINING ROIS

Channel

In LVis, ROIs are defined in the spectrum by marking channels a2V, 7S k]
with the mouse cursor while pressing the SHIFT key. Simply draw —

a rectangle over the area of interest in the spectrum by moving

the cursor over the area while holding the left mouse button. The
area will be highlighted in light blue (release the mouse button and
the spectrum will zoom into the respective area). Pressing the
SHIFT key will cause the area to turn light red and when releasing
all keys, the area will be marked red as an ROI. Figure 208 shows
a ROIl. Its limits are displayed by the dotted lines with the
respective energies.

NOTE: When placing the mouse cursor over the dotted lines it
becomes an arrow that allows the ROI limits to move
with the mouse.

|

1400 1600

It should also be noted that it is possible to define ROls .
that overlap. In this case, the region of overlap will turn Figure 208. Marked ROI
into a darker red.
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zoom in Hold the left mouse-key down and drag the region users wish to zoom into
zoom out Right click
mark ROI Hold the left mouse-key and the Shift key down at the same time and drag the

region it is desired mark as ROI

modify ROI/ | Hover the mouse over one edge of the ROI until the double arrow appears. Use
unmark ROl | it to move the limits with the mouse while holding the left mouse-key. To
delete/unmark the ROI pull the left edge over the right or vice versa.

9.3 CREATION OF ROI PARAMETER SETS

The creation of a new ROI parameter set is analogous to regular GammaVision parameter sets as
is described in Section 2.8 Creation of Parameter Sets. Whether an acquisition should be evaluated
with GammaVision, ROl analysis, or both is decided when creating a new parameter set by selecting
the desired parameters as shown in Figure 209.

Parameter set X

Name:

Class: | Cancel

Type:
© standard

|| Collective sample Uncertainty weighted activity average

Time preset: © Live time () Real time

Evaluation: [ JGammaVision [ |ROL
[")ROI Background

WAN32 NPP32

ENV32 GAM32
[ ) External database

Multi measurement

Figure 209. Parameter Set Evaluation Parameter Selection

Select ROI to create a sample counting routine for LVis measurements with ROI analysis. ROI
parameter sets are very similar to standard parameter sets for “GammaVision” analysis but have a
slightly modified “Sample data” tab and a unique “ROIs” tab for the definition of ROIs for the analysis.
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1 Liquid food:Marinelli

@ Food Monitor X

Sample data || Counting geometry |ROIs

Corrections | Uncertainties | Reporting

Live time preset:
Filename:
Sample ID:
Category:
Sample Type:
Sample Origin:

Add. information:

57|

0

Reference:

Collection date:

300 ~ | s  600,900,? Sample volume: 1000 & Unit:

i ml ~| .
$De$_$C$_$ds-$t$_$5% L]
Output unit: | v
LF- | 7
Liquid Food ] w1
1 [l

20.04.2020 [[)v ||08:32:30

-

Figure 210. ROl Parameter Set Sample Data Tab

If ROI background (see Figure 209 above) is also selected, another button will be shown on the
“‘ROI Results” tab of the LVM file that provides an easy way to use the measurement as a background
correction file in ROI parameter sets. See more information in Section 8.2.5 ROI Background.

It is also possible to change or add one type of analysis to an existing LVM file/measurement by
clicking in the left top corner of an LVM file and choosing Settings. It is recommended to save, close,
and reload the respective measurements to update all settings.

,ﬂ ENV___250506-1223.lvm X

-
Sample data| Counting g etry Analysis Corrections Uncertainties Spectrum Analysis results Peak search Calibration/Lib
Live time preset: Sample volume: 1000 Unit:
Sample mass: 1500 Unit:
Sample ID: _
Output unit:
Category: Right-Click here and choose “Settings” e
Sample Type: S o
Sample Origin:
Add. information:
i 00}
Reference: 1
Collection date: 06/05/2025 v | [12:23:15
Figure 211. LVM File Highlighting Settings Selection
9.3.1 The ROIs Tab
All settings for the ROI analysis are organized on a dedicated tab labeled “ROIs”.
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Sample data |Counting geometry |ROIs Corrections | Uncertainties | Spectrum | ROI Results || CalibrationfLibrary | Detector system | Reports

Background spectrum| x a) kg. chns.: 30 50 Off [bm 1 [e)

Library: X Food Menitor.lib [+

—
Calibration: X | Food Monitor_EffCal_200421-1526_C e By

F131

K-40

Nuclide

Cs-137
Cs134

Energy [keV] Emiss. p. dis. [%] Total efficiency [*/eps] Factor 1 Factor2 Limit @
325.5- 396.7 81.20% 0.0602 + 6.89% 1%0.00% 120.00% 100
612.2- 710.3 84.00% 0.0352 % 6.89% 1%0.00% 120.00% 500
737.9 - B40.9 94.16% 0.03 £ 6.89% 1£0.00% 1£0.00% 500
1356.3 - 1556.9 10.55% 0.017 £6.89% 1%0.00% 120.00% 10000

— —
mport Export

Calibration editor Analyze spectrum

Figure 212. ROIs Tab

This tab provides adjustments of the following settings:

a.

Background Spectrum: Clicking the Background spectrum button opens a file browser.
Here, users can select a spectrum from an .LVM or .CHN file. If a background spectrum is
chosen, the background subtraction will be performed based on this spectrum and the
buttons in section d will disappear. See Section 9.7 The ROI Analysis in Detail — The
Mathematics.

Background Channels: The background of each ROI can be calculated by averaging the
content of the channels left and right to it. The number of channels can be set to either 3 or
5 channels. It is also possible to choose “Off”. In this case the gross cps is used, and no net
area is calculated.

Library: Clicking the Library button opens a drop-down menu. From this drop-down menu
an analysis library can be selected. If an analysis library is chosen, ROls are matched to their
closest entry in the library. Activities for ROls can only be calculated when an ROl is related
to an emission in the library.

Calibration: Clicking the Calibration button opens a drop-down menu. A calibration related
to the present detector can be chosen from this menu. When an efficiency calibration is
selected, the efficiency for all ROls in the table in section g is updated automatically.
Multiplier: An additional multiplier to scale the activity of the sample.

Activity Unit: Changes the unit of the activity in the results after the analysis and the reports.

ROIls Table: This table lists all ROIls that are defined in the spectrum of this measurement.
Their related library information, efficiency and activity warning limit is given. Double clicking
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a line opens a dialog. In this dialog, the related nuclide, two additional activity multipliers, and
warning limits can be edited.

ROI X
Nuclide:
Emiss. probability: 85.1 %
Efficiency: 0.012338 + 1166 % T‘

Factor 1 1 + 1 % Cancel

Factor 2 1 £ 1 %

Limit: 0

Figure 213. ROI Table Dialog

h. Import and Export: ROIs can be exported and imported to and from .LVR files. This is a
simple interface for sharing ROIs between detectors and measurements.

In contrast to the GammaVision based analysis, only one method exists for the calculation of
Confidence Levels and the MDAs for ROl measurements. This method is based on the ISO11929
norm.

Two methods of ROl analyses are possible:

¢ Net ROI count-rate determination by subtracting a background ROI count-rate obtained from
a background or blank spectrum

e The trapezoidal method where the background in the ROI is determined by averaging the
count rate in the channels above and below the ROI

A detailed description of the mathematics for both methods is described in Section 9.7 The ROI
Analysis in Detail — The Mathematics.

9.4 CALIBRATING THE DETECTOR FOR ROI ANALYSIS

The energy and efficiency calibration for ROl based detectors differs from GammaVision in the fact
that the automatic calibration function is not available. As a result, calibrations must be performed
manually. A detailed description of the manual calibration procedure is given in Section 6.2.2 Manual
Calibration. Here, only an outline of the procedure is illustrated.

1. Start an ROI energy calibration from the detector context menu. Choose the correct
calibration source.

2. After the spectrum aquisition of the ROI calibration measurement has finished, select
Analyze from the detectors dropdown menu:
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SR = 27 Info

@@ Quality As

1 Backg, M Show
1D Energ N3 Analyze
KD Efficiel & cal active parameters

2 ROI B2 o New Parameter Set
B ROICa 1y import parameter set from existing LVM-file

& Load parameter set

Sort parameter sets

m i,

Figure 214. Detectors Menu with Analyze Highlighted

3. In the open measurement, move to the “Calibration” tab @ open the “Calibration Editor”,

@and then the “Peak Editor”. @

Sample data Counting geometry Analysis Corrections | Spectrum Caf\blatrnnlehra[y@(“rl’-’\fQ,‘%ff‘[‘.‘.

Efficiency intemal from 08.05.2026 16:57.57

Calibration n

Library: Calibration Energy Import
Energy [keV] Nuchde A @ Pealk editor
59.54 Am-241
88.03 Cd-109 Channel Energy [keV] Fit [keV] (Delta) FWHM [keV] Fit[keV] (Deita)
122.06 Co-57
z1 136.47 Co-57
< 165.86 Ce-139
T 279.20 Hg-203
c03 391.70 = sa-113
514.00 Sr-85
08 661.66 = Cs-137
) 898.04 = Y-88 v
Energy Efficiency delete new back

0 i i \ " ¥
1000 1100 1200 1300 1400 1500 1600 1
Energy [keV]

] i ] ;
100 200 300 900

Energy calibration En=0C? +1C+0

FWHM calibration FWHM=0C2 +0C~+1

Efficiency calibration Interp. < 200 keV > Interp.
Export Report Info

Calibration editor @ Analyze ¢

Figure 215. Calibration/Library Tab with Steps Highlighted
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4. Inthe Peak Editor run a peak search @ select the “Peak shape” tab @ assign the peaks
by pushing the Nuclide selection button @ and then selecting the respective line from the

library table @ When finished, click Close and apply changes @

k @ reaciett (@) Peakright [ Detete it peaks (@Y Peak search @ :

Channel: 1364 Energy: 1364.00 keV Counts: 3110 Overview Peak shape @kgmund

Type: Gaussian Peak d

Centroid: 1363.94

=]
Amplitude: 144051
=]
FWHM: 46.01
[m]

Values changeable through fits

Select.. X

¥ Am-241
£ Cd-100
i Co-57
£ Ce-139
: 5 Hg-203

+ Sn-113
1400 b Sr-85
+ Cs-137
i v-88

Co-60
1332.49 keV (99.9826%) @

1173.23 keV (99.85%)

1000 1200

Sashiie

i :ZE'; nuclide
‘ounts Background counts Grg
b4 +/- 0. | 34147 4/-0.5 17 nuciide seiection|( C } Isolate peak | ¥

Single peak fit Multiplet fit Merge peak | ¥

Close and apply changes @ Discard

Figure 216. Peak Editor with Steps Highlighted

5. Close the calibration editor and save the measurement to conclude the energy calibration.

The efficiency calibration can either be performed in the same way as the energy calibration via the
LVis peak editor or the ROIs defined in the spectrum can be used. To do this, first load or create the
respective ROlIs that match the nuclides in the calibration source. Then start a new ROI efficiency
calibration from the context menu of the detector. Check the assignment of the nuclides to the
defined ROIls and simply analyze. The resulting efficiencies are shown on the “ROI results” tab.

r
Sample data || ROIs | Spectrum || X Calibration/Library | Detector system Reports || ROI Results

Nuclide Energy [keV] Channels Gross [cps] Background [cps] Net Count Rate [cps] Total efficiency [*/cps] Activity [Bq]

Cd-109 70.7-98.8 85-114 281.2 % 0.06% 232.4£0.15% 48.804 £ 0.78% 0.0097689 + 4.80% 141240 (-0.64%)
Co-57 103.6- 133.8 119 - 150 306.39 + 0.06% 276.46 + 0.14% 29.925 + 1.41% 0.010209 £ 4.80% 3228.44 (-0.88%)
Ce-139 143.5- 185.5 160 - 203 381.44 * 0.05% 337.71 £ 0.15% 43.728 £ 1.22% 0.010696 * 4.80% 5737.84 (+3.22%)
sn-113 349.0 - 435.6 369 - 456 288.27 + 0.06% 219.65 + 0.26% 68.626  0.86% 0.012337 £ 4.80% 9818.62 (-2.98%)
Cs-137 597.1- 722.0 617- 739 197.49 + 0.07% 152.61 + 0.37% 44.883 £ 1.28% 0.013883 £5.20% 3809.35 (-0.59%)
v-88 818.4- 8754 833 - 984 280.85 + 0.06% 118.5 £ 0.46% 162.35 + 0.35% 0.011745 £ 5.20% 17102.5 (+2.73%)
Co-60 1081.1- 1246.7 1085 - 1241 139.20 + 0.08% 74.457 = 0.59% 64.837 = 0.70% 0.010703 % 5.20% 6116.63 (-5.30%)
Co-60 1251.7 - 1416.0 1246 - 1399 126.45 + 0.09% 57.511 % 0.67% 68.943 + 0.58% 0.01038 + 5.20% 6697.79 (+3.70%)
v-88 1686.5 - 1985.0 1647 - 1915 168.59 + 0.08% 24.403 + 1.36% 144.18 + 0.25% 0.010135 £5.20% 16600.7 (-0.28%)

Figure 217. ROI Results

160 AMETEK

ADVANCED MEASUREMENT TECHNOLOGY



1118410_0B /092025 CHAPTER 9. ANALYSIS WITH LVIS

9.5 CREATING A BACKGROUND CORRECTION SPECTRUM FOR A ROI
DETECTOR

Besides selecting a measurement for background subtraction manually in each ROI parameter set,
there are two additional methods available in LVis that provide easy creation of Background
Correction Spectra and automated assignment to the existing ROI counting routines:

1. In case “ROI Background” was ticked in the settings of the parameter set, a button Apply as
background on the “ROI Results” tab will allow easy transfer of the spectrum to the existing
ROI parameter sets of the detector.

Sample data | Counting geometry | ROIs | Corrections | Uncertainties |Spectrum || Calibration/Library || Detector system | X ROI Results

Nuclide Energy [keV] Channels Gross [cps] Background [cps] Net Count Rate [cps] Activity [Bq/Sample]  Dec. Threshold [Bg/Sa. MDA [Bq/Sample]
Gross 37.3-21263 24- 1023 8.0283 + 1.44% 0+ 0.00% 8.0283 £ 1.44% 8.02833 £ 1.44% 0 0190309

Detector: Test

Long Background
Liquid food: Marinell

Solid food:Pot e
Solid food:Marinell
Quality Assurance: ROI Calibration

Apply asbackground || Report

Calibration editor Analyze spectrum | Save Cancel

Figure 218. ROI Results Tab with Apply as Background Highlighted

A dialog will allow selection of the parameter sets that the respective measurement should
be linked to as the current background for correction.

2. Another option is to do this within the scope of a QA Background measurement. On the
“Background” tab of QA ROI Background checks it is possible to activate Auto creation of
background spectrum. If this is ticked, the respective measurement will automatically be
applied as the new background correction spectrum to all parameter sets already using a
background spectrum. Pass/Fail has no impact if the background spectrum is entered.
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ded Detectors QA measurement: ROl Background @ tRAYcy Nal X

Sample data Counting geometry Reporting Background

Nominal background count rate [cps]: 1 s Analysis range (channels): ~ from: 50 to: 2048

[ Auto-creation of background spectrum: ) . ]

Figure 219. Background Tab with Auto-Creation Highlighted

9.6 ROI QA

Every detector in LVis has a “Quality Assurance” submenu that lists the counting routines for the
respective detector’'s QA checks. By enabling ROl based analysis, two ROI QA routines, the “ROI
Background” check and the “ROI Calibration” check, are added to the QA parameter sets. A detailed
description of QA in LVis is given in Chapter 8.

M Right-clicking on “Quality Assurance” will

Configuration 1
.=, Detl allow users to either change the “QA-
=B Cluality Assurarnc: g : Settings” for the respective detector or to
-} Background | #é QA-Settings create a “QA-Report’. Under “QA-
» KD Enery R QA-Report Settings” (see screenshot in Figure 221)
% ng:giﬁgmun 4 users can decide if the QA checks should
-1 ROI Calibration be based on GammaVision analysis
----- &, Buffer method only, ROI analysis only, or both.
#-5 Reference Sources It is also possible to define what
3 Currently open variations are tolerated for each QA

check (causing the QA check to “Pass”),
what QA check results create a warning,
and which results are not acceptable and

Figure 220. Configuration — Quality Assurance

will be indicated by an alarm.

NOTE: Warnings are indicated by a yellow and alarms by a red exclamation mark in front of the
detector’'s name. Alarms can be used to trigger a lockdown of the detector until either an
LVis Admin user handles the alarm, or the QA check is repeated and passed.
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QA-Settings
Warning Alarm
Energy tolerance [% FWHM]: »40
Max. peak error [%]: [s ‘ ’ 10 ‘
Resolution tolerance [%]: "25 1 |745 ‘
Efficiency tolerance [%]: [3.5 ‘ ’ 5.5 ‘
Background tolerance |0.25 ‘ l 0.35 ‘
Lock if out of tolerance: O
Periods for
Energy:  @disabled  (Odaily (O weekly (O monthly ]
Efficiency: (@) disabled Odaily (O weekly (O monthly O
Background: (@) disabled Odaily () weekly (C) monthly |:|
Battery min. voltage [V]: IZI Battery min. remain time ‘ 0 ‘
Auto PBC update: [] show QA eneragy:
Excel-Report: O
Source for stabilizer: I— Meas. time [s]: E
Peak IU— Tolerance: E * FWHM

Figure 221. QA Settings

NOTE: In case only ROI analysis are performed on the detector, untick GV. This will omit the
GammaVision based QA routines from the detector menu.

The two relevant settings for the ROl QA routines are the “Efficiency tolerance [%]” and the
“Background tolerance [cps]’. Because the gain of Nal spectrometers is sensitive to changing
physical conditions (e.g. room temperature) in the environment of the detector the gain can fluctuate
over time. As a result, peaks change their position/energy in the spectrum. When an ROI calibration
check fails, this is usually related to an energy drift causing the peak not to be fully covered by the
ROI. In such a case, users can either recalibrate the energy or simply adjust the gain to move the
peak back to its initial position. To do that, LVis has an internal gain stabilizer. By comparing a pre-
defined peak’s energy with its postion/energy in the spectrum, the gain shift can be measured. The
gain is then adjusted dynamically to move the peak back to its correct position/energy in the
spectrum. A detailed description of the Gain Stabilizer is given in Section 6.6.

9.7 THE ROI ANALYSIS IN DETAIL — THE MATHEMATICS

9.7.1 Gross ROI Counts

G=ZC1

i=l
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Where
G: Gross counts
ci: Number of counts in channel i
: Channel number on left (low energy) side of ROI (ROI start channel)

h: Channel number on right (high energy) side of ROl (ROl end channel)

The uncertainty of the gross ROI area G is simply the square root of the ROI gross area:

gross area uncertainty = ,/gross area

u(6) =V6
And the gross ROI count-rate is:
G
And its uncertainty is:
VG
u(g) = T

9.7.2 Net area calculation when only subtracting a blank spectrum

When only the blank spectrum subtraction method is used (background spectrum defined and
trapezoidal method set to “Off’), the net ROI counts are simply the result of the subtraction of the
background ROI gross counts from the sample ROI gross counts:

h h
]S ]S
N = E CL-,S——O E Cio ——G——OBO

Where:
N: Net ROI counts
G: Gross ROI counts from sample or calibration measurement
By: Gross ROI counts from background / sample measurement

Ts: Livetime of sample measurement
To: Livetime of background/blank measurement

cio:  Number of counts in channel i of the background/blank spectrum

c;s:  Number of counts in channel i of the sample or calibration measurement
L: Channel number on left (low energy) side of ROI (ROI start channel)

h: Channel number on right (high energy) side of ROl (ROI end channel)

And the net count rate n is:

The uncertainty of the net area is:
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net area uncertainty = \/ (gross area uncertainty)? + (bkg area uncertainty)?

The uncertainty of the ROI background area is simply the square root of the ROI background area:

background area uncertainty = \/ background area

u(B) = \/B—o
And the uncertainty of the background ROI count-rate is then:

u() = LB

To

The uncertainties for the net area and count rates are calculated using:

h h
i=l i=l

h h
1 G+ BO
a0 =[S 603 - YIS
i=l i

N

i=l

() = G BO
umn) = p—
TS TO2
1 G B,
urel(n)zﬁ' =t =

RO

Where:
N: Net number of ROI counts
Ts: Livetime of the calibration measurement
G: Gross ROI counts from sample measurement
By: Gross ROI counts from background measurement
To: Livetime of the background/blank measurement
Ci Number of counts in channel i from sample or calibration measurement
k: Number of background channels left and right of the ROI
: Channel number on left (low energy) side of ROI (ROI start channel)
h Channel number on right (high energy) side of ROl (ROI end channel)

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.c:
ED1 South lllinois Ave., Oak Ridge, TN 37831 -0!95 US.A.

r International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025
n: net count-rate N/ T

9.7.3 Net area calculation when no background spectrum is defined — only
Compton background estimation

When no blank/background spectrum is defined, the trapezoidal method is used to estimate the
Compton background of the ROI and to calculate the net area. The background per channel is
estimated by averaging the channel content over either 3 or 5 channels on the low and high energy
side of the ROI (this can be selected by the user and is denoted as k in the following equations).
Then, this background per channel is multiplied by the number of channels in the ROI to obtain the
total background of the ROI. By subtracting that background from the ROI gross counts, the ROI net
counts are determined.

N=G-B

In case k channels left and right of the ROI are used to average the background per channel, the

formula is:
h+k

l_

. h—1+1

N=G-{ D, Gt D Gl g
i=l-k

i=h+1

Where:

Net ROI counts

Gross ROI counts from sample or calibration measurement

Estimated background in ROI

Number of counts in channel i from sample or calibration measurement
Channel number on left (low energy) side of ROI (ROI start channel)
Channel number on right (high energy) side of ROl (ROl end channel)
Number of background channels left and right of the ROI

wwa=

xr T

And hence the count rate for this trapezoidal method is calculated with:

-1 h+k
_N_l G 2C+26h—l+1
T T, Y N Y
i=l-k i=h+1

NOTE: A special case is when the trapezoidal method is set to “Off” (no channels, k = 0). In this
case the net area is equal to the gross area.

For the trapezoidal method the uncertainties for the background, the net area, as well as respective
count-rates are given by:

(background area) - (peak width)

back d tainty =
ackground area uncertamty J(Width of low average + width of high average)
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Where:

o=

x T 7O

Ts:
To:

u(N) = /((6))? + (u(B))?

- lorp ot
W= 2k

1 h—-1+1
Uret(N) =+ |G+B-———

o = u<N>:1.]G+B.u

T, Te 2k
_u(m)  u(N) 1 h—1+1
wa) == == =G ST T

Net ROI counts

Gross ROI counts from calibration measurement

Estimated Compton background in ROI

Number of counts in channel i from sample or calibration measurement
Channel number on left (low energy) side of ROI (ROI start channel)
Channel number on right (high energy) side of ROl (ROl end channel)
Number of background channels left and right of the ROI

Livetime of the sample measurement

Livetime of the background/blank measurement

9.7.4 Net area calculation when subtracting a background spectrum and
estimating the Compton background

When both methods are used (a background spectrum is defined and the number of channels for
estimating the Compton background under a peak by using the trapezoidal method is not set to
“Off”), then a corrected spectrum is created by subtracting the background spectrum from the sample
spectrum (subtraction by energy and scaled for the respective live time).
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The gross area of the original, uncorrected sample or calibration measurement Gorig the live time
scaled gross area of the background spectrum G and the gross area of the background corrected
spectrum (which is basically the same as the net area when the trapezoidal method is turned off)

Georr are calculated using:

Gorig = Z Ci,original

h
i=l

h
Ts
Gbkg = T_OZ Ci,background = T_OBO
i=l
h

Georr = § Ci,subtracted = GOrig - T By
- 0
i=l

The respective uncertainties are:

U(Georr) = Gorig + By

The Compton background in the ROI is calculated based on the trapezoidal method:

1-1 h+k
h—1+1

Bc = Z Ci,subtracted+ Z Ci,subtracted 2k
i=l-k i=h+1

And their respective uncertainties are:

The net area is then:
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-1 h+k

TS h—1+1
N = Georr —Bc = GOrig - T_O 2 Cl subtracted T 2 CL subtracted T
=l-k i=h+1

And its uncertainty:

W) = | WGorig))” + BN + ()’

9.7.5 Efficiency

The detection efficiency is given by:
! N
&p = ——m—m—
py - As " Ts

In case the background is determined based on the trapezoidal method the formula translates to:

h+k

1 N 1 Z Z —l+1
Ep = C— C; ¢ | —
P Py - As TS by - As TS ' '

i=h+1

In case a background spectrum is subtracted, the efficiency is calculated by:

1 N 1 (G B
A=

Py - As Ts_py‘AS Ts Ty

Where:
&p: Efficiency
py: y-Emission probability of the calibration nuclide (at the energy that is covered by the
ROI)
Activity of the calibration nuclide at the time of acquisition
Net number of ROI counts in the calibration spectrum
Gross ROI counts from calibration measurement
Gross ROI counts from background measurement
Livetime of the calibration measurement
Livetime of the background/blank measurement
Number of counts in channel i from sample or calibration measurement
Number of background channels left and right of the ROI
Channel number on left (low energy) side of ROI (ROI start channel)
Channel number on right (high energy) side of ROl (ROl end channel)

STEISan9ze
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9.7.6 Relative Uncertainty of the Efficiency

The relative uncertainty of the efficiency is given by:

U1 (€p) = +/ (rel.net count rate uncertainty)? + (rel. calibration source uncertainty)?

When calculating the net ROI area with the trapezoidal method, the relative uncertainty of the net
count-rate is:

FYNEIES 2
Urer(€p) = G — B)Z + (urel(AS))
Where:
Uyper(€p): relative uncertainty of the efficiency
Uper (Ag): relative uncertainty of the reference activity (calibration source)
G: Gross ROI counts from calibration measurement
B: Estimated background in ROI
ci Number of counts in channel i from sample or calibration measurement
: Channel number on left (low energy) side of ROl (ROI start channel)
h: Channel number on right (high energy) side of ROl (ROl end channel)
k: Number of background channels left and right of the ROI

In case the net area is determined based on the subtraction of a blank/background spectrum, the
relative uncertainty of the efficiency is

G, B
TSZ TOZ 2
urel(ED) = TV = + (urel(AS))
#-%)
N Ts Ty
Where:
Uyper(€p): relative uncertainty of the efficiency
u(4g): relative uncertainty of the reference activity (calibration source)
Ts: Live time of calibration measurement
To: Live time of blank/background measurement
G: Gross ROI counts from calibration measurement
B: Gross ROI counts from blank/background measurement
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9.7.7 Nuclide and Method Specific Calibration Factor
F

o =
Py €p-&p-V
Where:

w: Nuclide and method specific calibration factor
Dy Emission probability for the ROI nuclide
&p: Efficiency
&p: Handling factor (usually 1 — if there are no additional multipliers or divisors specified)
F: sample size conversion factor
V. sample size

9.7.8 Relative Uncertainty of the Nuclide and Method Specific Calibration Factor

urel(w) = \/(urel(SD))z + (urel(EP))Z

Where:
U, (@): relative uncertainty of the nuclide and method specific calibration factor
u(ep): relative uncertainty of the efficiency
u(ep): relative uncertainty of the handling factor (This is the sqgrt of the sum of the individual
additional uncertainties from the “Uncertainties” tab in LVis added in quadrature)

9.7.9 Activity
F
A= "m=w-'n
py-V-ép-é&p
Where:
A: Specific activity of the sample
n: net ROI count-rate N/t
py: v-Emission probability for the ROI nuclide
p: Efficiency
&p: Handling factor (usually 1 — if there are no additional multipliers or divisors specified)
F: sample size conversion factor
V. sample size
(o Nuclide and method specific calibration factor

9.7.10Uncertainty of the Activity

u) = [ @ (@)’ + @2 ()’
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So, for the trapezoid’s method:

@ 2 h—1+1
u(A) == [(6-B)? (we(®@)) + G+B-———
TS 2 * k
And for the spectrum subtraction method:
) = (G B>2 (@) + G s B
u =@ T. T, Urel\W T52 T02

Where:
u(A): uncertainty of the activity
u(w): relative uncertainty of the nuclide and method specific calibration factor

w: Nuclide and method specific calibration factor

G: Gross ROI counts from sample measurement

B: Gross ROI counts from blank/background measurement or calculated from
trapezoidal method

Ts: Livetime of sample measurement

To: Livetime of blank/background measurement

k: Number of background channels left and right of the ROI

9.7.11 Critical Level (Detection Threshold)

The Critical Level is calculated based on the 1ISO11929 norm based on the formula:
Ap = Fg - @ -u(ngy)

Above this detection threshold (or critical level) the net ROl counts are above the expected statistical
variation of the background (recognizing false positive errors), and it is assumed that there was a
contribution of a nuclide in the sample to the counts in the ROI. As a result, it is a decision criterion
for whether there was just background or statistically valid counts from the ROI nuclide in the sample.

At the detection threshold, the gross ROI count-rate from the sample measurement is equal to the

G B
gross ROI count-rate from the background (— = —).
Ts To

Ap = Fg - @ - u(bcy)

A —F B(1+1>
ETEO T\ T T,

With:
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Ag: Detection Threshold or Critical Level of the activity concentration in the sample

Fg: Confidence level k,_, (if the probability of a false positive is 5 %, the confidence
level is 1.96)

, B U

u(ber): Uncertainty of the net count-rate when T_s = T_o

w: Nuclide and method specific calibration factor

U: Gross ROl counts from blank/background measurement or calculated from
trapezoidal method

Ts: Livetime of sample measurement

To: Livetime of blank/background measurement

9.7.12Detection Limit

The Detection Limit (or Minimum Detectable Activity MDA) is calculated iteratively based on the
ISO11929 norm. The formula is:

Ay = Ag + Fy '\/ANZ . (urel(w))z + w? - (u(nDL))Z

With the starting value of the iteration for the trapezoidal method:

h—1+1

2
AR + (G- B)2 ‘ (urel(w))

w
AN(O)z(FN-i_FE)T_S.\/G-'_B.

And for the spectrum subtraction method:

Aniy = (Fy + Fg) - u(A) = (Fy + Fp) - @ <i+i>+(£—5)2-(u (@))°
N©) = Uy T g =y t+Ig T2 T2 Te T, rel

When using the trapezoidal method, the iteration is then:

2 2 ZD'Z
Ay = Ap + Fy - J(AN(i—l)) (urer(@)) +F- <G +B-

h—l+1>
S

2-k

And for the spectrum subtraction method:

G B
Avw) = Ap + Fy - (AN(i—l))Z ) (urel(w))z +w?- <—2 + —2>
TZ T,

With:
ANnG- Detection Limit after the i-th iteration
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Ag: Detection Threshold

Fy: Confidence level k,_g (if the probability of a false negative is 5 % under the
conditions of k;_,, for the probability of false positives, then this confidence level
is 1.96)

Fg: Confidence level k,_,, (if the probability of a false positive is 5 %, the confidence
level is 1.96)

u(A4): Uncertainty of the activity

w: Nuclide and method specific calibration factor

u(@):  relative uncertainty of the nuclide and method specific calibration factor

Ts: Livetime of sample measurement

To: Livetime of blank/background measurement

k: Number of background channels left and right of the ROI

IMPORTANT The termination condition for the iteration is either when the change from one
iteration to the next is less than 1% or after 30 iterations were performed.
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With the LVis “Peak editor” it is possible to manually add or remove peaks and to define their
respective peak fit parameters before refitting. This is either used to create an entry for the energy
or efficiency calibration table or to manually adjust analysis results. The analysis algorithms in LVis
always use a Gaussian Peak shape function to approximate the peak areas during the analysis,
however, sometimes a different shape function might provide a better fit. With the LVis Peak editor,
expert spectroscopists have a tool to fit even such distorted peaks.

Depending on the desired application, calibration or adjustment of analysis results, the LVis Peak
editor is either started from the spectrum tab of an LVM file or from the calibration table.

When starting the Peak editor in an analyzed LVM on the “Spectrum” tab, it will open with the peak
fit results from the spectrum analysis (see screenshot below).

[ seil2006wm x|

Sample data || Counting geometry | |Analysis |Corrections | Uncertainties | Spectrum | Analysis results |Peak search | Calibration/Library | Detector system | Reports
Counts ‘Channel: 695 Energy: 185.90 keV Counts: 59118

100407

=0 Buffer Start: 07.05.2006 09:57:33  CHNwoart
3 Real time: 92401 5
Live time: 91388 ¢

Feak h
1.0e+06 Dead time: 1% ——
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tent: O
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Calloration editor

Figure 222. Peak Editor

When starting the peak editor from the LVis “Calibration editor”, it will present the peak fits used for
the respective calibration.
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[ 1H_E#Cal 220804-0009 RC5065-2.vm

| | Sample data | Counting geometry Analysis Corrections  Spectrum  Analysis results  Peak search | Calibration/Library | Detector system

Eneray. internal rom 04.08.2022 101454, Eficiency insernal from 01,03 2023 16.35.10

Calib_k_B229.lib (createdon 5
02082022 22:48:30, last edit

Calibration

) Lbrary: Calbrgtion  Efficency
Energy [keV] Nulide Polynomisl

i 4654 Pb-210

500 394 AreZiL Energy [keV] Effciency Fit
Lot B o 4554 0.160914 0.160832

6000 12067 Co57 5954 174588 0175061
19647~ L5 88.03 0184672 0.182952

850 165.067 ce120 13206 0168205 0171288
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Figure 223. Peak Editor Started From Calibration Editor

The GUI of the LVis Peak editor can be divided into three basic sections:

A spectrum view showing the spectrum, peak and background fits and the respective

[ ]

residuals
o A peak fit results table showing the fit results for a peak or multiplet
¢ A panel providing on three tabs an overview of all peaks and

definitions of the “Peak shape”

and “Background” fit parameters for the active, selected peak.

Edlit peaks forsSsisnspastbmtion

t s | @) Logarnmic sole | ) Cumpeos | @D tew sk () Deitepesk (@) Peakiet @) Pk ignt [ ot a psks | @, ok seorch

Counts Channel: 4095 Energy: 1441.68 keV Counts: 11

2500
Energy [keV

500 1000 1500 2000

Peaks |~ Lib. energy Nuclide Centroid Net counts Background counts  Gross counts FWHM

o

' Overview Peak shape Background \

Type:  Goussion Pask

X

Centroid: 1635.99 keV

a
Ampltude: 7588
a
WM 2,01 ke
a2

Values changeable through fits

Hocide selection

single peak fit

Isolate pesk | ¥

Merge peak | v

\ Close and epply changes omy

Figure 224. Peak Editor GUI Explained
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10.1 THE SPECTRUM VIEW OF THE LVIS PEAK EDITOR

The spectrum view presents the spectrum and — if available — respective peak fits. Peaks are
selected using the mouse cursor. The exact cursor position and the respective channel counts are
shown on the right side above the spectrum view (green marking in the screenshot below). When
the cursor is placed on a peak or a multiplet, the peak fit is highlighted indicating the selection and
the residuals are displayed in the chart below. The fitted peak or multiplet data is shown in the peak
fit results table below the spectrum view.

Channel: 2487 Energy: 661.30 keV Counts: 7363

T
744
Energy [keV]

Figure 225. Peak Editor Spectrum View

Spectrum manipulation in the Peak editor spectrum view works the same way as in the LVis spectrum
view:

e Horizontal zooming in on the spectrum data (reducing the presented energy range) is

possible by using the mouse while holding the left mouse key and dragging over the energy

range of interest.
e Zooming out horizontally is achieved by right mouse clicking into the spectrum view.

e Vertical zooming is done with the mouse wheel. Rolling upwards zooms in, downwards out.
Note that the mouse position decides the zooming focus. For example, when the intention is
to zoom in on the Compton background place the mouse at the background. When instead
the intention is to zoom in on the top of a peak, place the mouse there.

In addition, there are two arrow icons in the top left and right corners of the spectrum view that can
be used to scroll left or right (red marking in Figure 225 above).

Above the spectrum view is a list of icons that provide access to several tools to work with the
spectrum view (blue marking in Figure 225 above). It is possible to “Delete all peak fits” or to delete
all current fits and replace with results from a new peak search. Arrow buttons allow “jumping” from
peak to peak. One can also “Delete a peak” or “Add a peak” at the current cursor position.
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The spectrum data can either be presented in a linear or logarithmic vertical scale. Users can toggle
whether to show the peak fit residuals or “Cumulative peaks”. Cumulative peaks are the composite
fits of multiplet peak regions (see screenshots below).

Channel: 1028 Energy:273.37 keV' Counts: 6131

Channel; 1028 Energy: 273.37 keV Counts: 6131

Huclide Controid
Ac22m 27289 kev
27378 kv

Figure 226. Cumulative Peaks

10.2THE PEAK FIT RESULTS TABLE OF THE LVIS PEAK EDITOR

The peak fit results table of the LVis peak editor is shown below the spectrum view. It presents the
energy, areas, and the width of the selected peak, and if assigned to a nuclide, the respective nuclide
name and the library energy. When a peak multiplet is selected (several peaks together for which a
common background fit is applied), the results for all multiplet peaks are shown in the table. Clicking
on a peak in the table will move the cursor in the spectrum to the respective peak centroid.

Counts Channel: 897 Enerqy: 238,54 keV/ Counts: 38314
100000

230 235 240 245 250 255
Energy [keV)

Peaks |+ Lib. energy Nuclide Centroid Net counts Background counts Gross counts FWHM
235.96 keV f«c—z}?ﬂ }26.02 keV 21723 +/- 0.7% 157470 +/- 0.3% 163622.8 +/- 0.2% 1.02 keV'

169594.6 +/- 0.2% 1.10 keV
402127.1 +/- 0.2% 0.95 kev.

240.99 keV Ra-224 241.07 keV 17542 +/- 0.8%
242.00 keV Pb-214 242.01 keV 265691 +/- 0.2% 142941 +/- 0.3%

Figure 227. Peak Fit Results Table
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The peak results presented in this table are used for the activity calculations (or in the calibration
table when starting the LVis Peak editor from the “Calibration editor”) when clicking on Close and

apply changes on the peak panel of the LVis Peak editor.

10.3THE PEAK PANEL OF THE LVIS PEAK EDITOR

The peak panel of the LVis Peak editor is organized on three tabs that
are shown in Figure 228.

The first tab provides an “Overview” about all peak fits of the current
spectrum. These fits are sorted and listed in two sections.

Overview Peak shape Background

Identified peaks:

+ K-40
 Th-234
+ Pa-234m
+l Ra-226
= Pb-214
351.93 keV: 35.57%

295.22 keV: 18.42%
242.00 keV: 7.26%
785.96 keV: 1.07%
53.23 keV: 0.97%
77.11 keV: 10.47%
74.82 keV: 6.26%
87.35 keV: 3.59%
90.08 keV: 1.10%

+ Bi-214

# Pb-210

H U-235D

=l Ac-227D
269.46 keV: 14.23%
271.23 keV: 11.07%

o Identified peaks — peaks that were assigned to nuclides are
presented in the upper list and sorted by their respective
nuclides and branching ratios

¢ Unidentified peaks — peaks that were not assigned to a nuclide
are listed in the lower table

401.81 keV: 6.75%
50.13 keV: 8.41%
256.23 keV: 7.00%
338.28 keV: 2.85%
351.03 keV: 13.00%
154.21 keV: 5.84%
144.27 keV: 3.36%

Clicking on an entry in either of the two sections will select the
respective peak and update the spectrum view and peak fit results table
accordingly.

Unidentified peaks:

The tab “Peak Shape” provides information about the fitted peak shape S T ey
and its respective parameters. The parameters of a gaussian peak fit 67.60 61231 077

77.05 219290.5 0.81

are displayed in the screenshot in Figure 229. The Gaussian function 84.17 107795 0.8
is given by: s en
196.20 3289.6 0.86
258.88

1 2 1 2 18362.8 0.98

X—L xX—C 27498 17003 noa

flx) = e 25 = ge=a(w) — d
o 271_ Close and apply changes Discar

With: Figure 228. Peak Panel

it A litud Overview Tab
= amplitude
¢ = centroid

w = full-width-half-max (FWHM) of the peak

When applying a Gaussian peak fit to spectral data, these three variables are optimized using a least
square fit minimizing the difference between the counts in the spectrum and the gaussian function.

Each of the three gaussian variables can be adjusted manually using the respective sliders. Note
that the respective fit in the spectrum view automatically updates and shows the peak results based
on the manual adjustments.

With the tick boxes every parameter can be set fixed such that they are not optimized when fitting
the remaining parameters.

In Figure 229, below the peak fit parameters are buttons to assign a peak to a nuclide (or delete an
assignment) and to re-fit a singlet or a multiplet using the adjusted and fixed parameters from above.
It is also possible to merge a singlet with a nearby multiplet or isolate a multiplet peak from the
multiplet. When clicking the respective buttons users can select if the merger (or isolation) should
occur only on the left, only on the right, or on both sides of the peak. Note that an automated re-

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.
F it

or International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025

fitting is done when a peak is merged. Figure 230 shows a typical four step workflow of merging two
multiples and then adding a peak to the multiplet to improve the overall fitting.

NOTE: The least square optimization may sometimes stop at an unreasonable FWHM or centroid
because the overall deviation reaches a minimum. In this case, use the sliders to first set
the parameter to a reasonable value and untick the respective box so that the value is not
optimized during re-fitting.

Overview Peak shape Background

Type: Gaussian Peak v

Centroid: 236.02 keV
a

Amplitude: 21478.9

FWHM: 1.02 keV

Values changeable through fits

Nuclide selection \ Isolate peak |

Single peak fit Multiplet fit Merge peak | ¥

Close and apply changes Discard

Figure 229. Peak Shape T —
Tab

Figure 230. Four Step Workflow for Merging Peaks
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In addition to the Gaussian peak fit, the LVis Peak editor supports three other peak fits:
1. “Gaussian with a low energy tailing”,
2. “Gaussian with a low- and high energy tailing”
3. “Pseudo - Voigt” function

These can be selected from the “Type” pulldown menu at the top of the “Peak shape” tab. Depending
on the selected fit, the respective parameters change. The different mathematical fit functions and
parameters are explained below:

Overview Peak shape Background

o The mathematical expression used as the overall fitting for
a “Gaussian with low energy tailing” is taken from a paper Type:  Gaussian vith lowr-energy Tailing =
written by Marroyo et al (“ALFITeX: a new code for the S ——
deconvolution of complex alpha-particle spectra”, Radioanal
Nucl Chem (2013) 296:1247-1252; Formula 1). With this
method, the peak is formed by the convolution of a
Gaussian curve with two left-handed exponentials in the
low-energy-tail region. “Sigma” is the Gaussian distribution
parameter, “Eta” is the weight of the first exponential (with 1
- Eta being the weight of the second exponential), “Tau 1”
and “Tau2” the exponential parameters.

Amplitude: 17271.5

Sigma: 3.15609

Eta: 2.11053e-05

Taul: 5

Tau 2: 0.617538

Values changeable through fits

Figure 231. Gaussian with
Low-Energy Tailing

o The method used in the LVis Peak editor when fitting peaks Overview Peak shape Background
with a “Gaussian with low — and high-energy tailing” is
best described in a paper from Collins et al. (“The impact of
high-energy tailing in high-purity germanium gamma-ray CE""“';”“-” fev
spectrometry on the activity determination of ?**Ra using the
241.0 keV emission”, App. Rad. Isotopes 157 (2020) 109021;
Formulae 3 to 5). An exponential truncated at the peak
position convoluted with a Gaussian represents the
respective tailing on each of the sides of a peak. The
exponential parameters represent the steepness. Note that
the amount of tailing can be defined differently for the high
and low energy part.

Type: Gaussian with low- and high-energy Tailii ~

Amplitude: 15676.5

Sigma: 3.46512

Amplitude of left Tailing: 0

Steepness of left Tailing: 0

Amplitude of right 0

Steepness of right Tailing: 0

Values changeable through fits

Figure 232. Gaussian with
Low- and High-Energy
Tailing
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e A Voigt profile results from the convolution of two
broadening mechanisms, one of which alone would

produce a Gaussian profile G(x,f), and the other would Type:  Pseudo-Voigt Peak v

produce a Lorentzian profile L(x,f) (usually as a result of the
Doppler broadening). X-ray peaks are often best fitted using
a Voigt function. A numeric approximation for the Voigt
profile is the “Pseudo-Voigt® approximation, a linear
combination of a Gaussian curve with a Lorentzian curve
instead of their convolution. The weighing factor is “Eta”.

Vo, f)=n-Lx, )+ A —m G, f)

Overview Peak shape Background

Centroid: 1764.88 keV
Amplitude: 17271.5
Eta: 0

Gamma: 4.08038

Values changeable through fits

Gamma is the scale parameter of the Lorentz function which
specifies its half-width at half-maximum (HWHM).

Figure 233. Psuedo-Voigt Peak

The “Background” tab allows adjustments to how the background of a
peak, the Compton continuum, is calculated.

Three different background methods are available in LVis. All three
methods require the peak start and stop channel (the peak limits) and a
low energy and high energy background range outside this peak (or
multiplet) range. It is possible to define the peak limits as well as the
number of channels outside these limits using the respective sliders.
e “Linear Background” applies a linear fit to the low energy
background average and the high energy background average.
The counts in each of the background ranges are summed and
divided by the respective number of channels to calculate the
low and high energy averages.
o “Constant Background” applies a constant linear background by
averaging the background counts per channel on both sides
together and using this as the constant background per channel.

¢ ‘“Integrated Background” uses the following expression:
i

Blow Bhigh - Blow
C(x) = + E ;
(x) n nG Vi

i-1

Where
G = total sum of counts in the ROI

yi = counts per channel in channel i of the ROI

Overview Peak shape Background

Type: Linear Background ~

Left Limit : 234 keV
Right Limit: 244 keV
Channels left: 3

Channels right: 3

Close and apply changes Discard

n = number of continuum channels on each side of the
ROI

Biow Or Bhigh = the sum of counts in the continuum channels
on each side of the ROL.
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11. THE LVIS LAB JOURNAL

In the Lab Journal and its related database, LVis keeps track of all measurements that are analyzed
and saved. Thus there is not only the analysis results database inside each LVM file which includes
all data belonging to a single acquisition but there is also the Lab Journal database which stores the
most important information from all measurements available in the LVis database folder. Namely this
is the geometry, ufopeaks, and ufonuclides as well as the ufoheader table information (see Section
5.1.1 External Databases for more information).

The LVis Lab Journal is a separate program (LVisLabJournal.exe) that gets installed together with
LVis in the LVis program directory. It allows easy file filtering, data retrieval, and reporting among
multiple measurements.

(L7 LVis Lab Journal X
Storage path: Remove filter  ?
L] -
Start date and time of File
from 01.06.2024 ~ | |00:00:00 3 o |02.06.2025 ~ | [18:05:10 = -
Date of last storage Special
(Ofrom |01.01.2024 oo:00:00 3| (Oto [02.06.2025 18:05:10 3
Type Status
Sample Type: Category: Sample Origin:
- - Qal Ol
(O calibrations (Cnot archived
Parameter set: Detector: - -
() QA measurements () deleted
~ (" ~ .
() Multi detector () not approved
Sample description: Add. Information
Search Other versions 339
Detector Category File name Start Lastsaved Sample Origin Sample descri.. Sample Type Paran
Buffer Efficiency Calibration Sum_EffCal_Full Body Count_RMC2.lvm 2024-09-19 17:40 2024-10-08 16:25 Full Body 241MIX1503 LVis Admin (D) Efficie I
Bottom Efficiency Calibration Bottor_EffCal_Full Body Count.lvm 2024-09-19 17:40 2024-10-08 16:24 Full Body 241MIX1503 LVis Admin (D) Efficie
Top Efficiency Calibration Top_EffCal_Full Body Count.lvm 2024-09-19 17:40 2024-10-08 16:24 Full Body 241MIX1503 LVis Admin (D) Efficie
Bottom Full Body Count Calibration Tst.vm 2024-09-19 17:40 2024-10-28 17:06 PHANTOM 175 LVis Admin (D) Full B
Bottom Full Body Count 2-TEST-BOT000.vm 2024-09-20 07:42 2024-10-15 11:57 PHANTOM 175 LVis Admin (D) Full Bt
Buffer Full Body Count Sum_FBC_240920-0742.vm 2024-09-20 07:42 2024-10-15 12:03 PHANTOM 175 LVis Admin (D) Full B
Top Full Body Count 1-TEST-TOPO0D.Ivm 2024-09-20 07:42 2024-10-15 11:49 175 LVis Admin (D) Full B
Buffer Full Body Count Sum_FBC_240920-0743.lvm 2024-09-20 07:43 2025-03-17 11:11 175 LVis Admin (D) Full B¢
Top Full Body Count 1-TEST-TOROOL.Ivm 2024-09-20 07:43 2024-10-15 11:50 PHANTOM 175 LVis Admin (D) Full B
Bottom Full Body Count 2-TEST-BOT001.lvm 2024-09-20 07:43 2024-10-15 11:58 PHANTOM 175 LVis Admin (D) Full B¢
Bottom Full Body Count 2-TEST-BOT002.vm 2024-09-20 07:44 2024-10-15 11:58 PHANTOM 175 LVis Admin (D) Full B
Buffer Full Body Count Sum_FBC_240920-0744.lvm 2024-09-20 07:44 2025-03-17 11:11 175 LVis Admin (D) Full Bt
Top Full Body Count 1-TEST-TOPO0Z.vm 2024-09-20 07:44 2024-10-15 11:51 PHANTOM 175 LVis Admin (D) Full B
Top Full Body Count 1-TEST-TOP0O03.vm 2024-09-20 07:45 2024-10-15 11:51 PHANTOM 175 LVis Admin (D) Full Bt
Ruffer Full Rodv Count. Sum FRC 240920-0745 vm 2074-09-20 N7:45 2075-013-17 11:11 175 1'Vis Admin D) Full Rt
Select all
| ol

Figure 235. Lab Journal

LVis will automatically log information about all new acquisitions and from all existing LVM’s that are
re-analyzed and then saved in the Lab Journal’s database. However, it is also possible to have LVis
scan the \Measurements folder in the LVis database directory to import all LVM files. This can be
done by clicking on the Lab Journal entry in the top menu bar. Import measurements will create or
update an existing database and will then scan through all LVM files available in the LVis database
folder. Their data will then be added into the LabJournalyyyy.mdb located in the Config folder of the
LVis database directory.

IMPORTANT Depending on the number of LVis LVM files on the system, the import of
measurement data into the Lab Journal can take some time. LVis should not be
interrupted during the import!

The following window will appear during import and will list and summarize all errors:
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Laborjournal Import X

This function imports your LVM files into the lab journal. Each measurement will get a unique ID if it does not already have
one. Only in this case it will be saved again.

Measurements for which the import failed will be displayed below. Press "Start" to begin the import. Importing might
take several minutes.

Please make sure not to shut down the computer during import.

Status:  Importing L:\Measurements\Backup'\Cerbo100 Cerbo nr 2 (on a shelf) _ Cerbo nr3 cal on endcap optimized
mode.lvm

Cancel

Figure 236. Lab Journal Import

The Lab Journal allows users to search all LVM’s in the database by use of several filters. The search
results are displayed in a table and users can either open the files in LVis by double clicking on the
respective entry in the table or create customized Microsoft Excel reports (Section 11.2) for detailed
QA analyses or trend charts.

11.1  USING THE LAB JOURNAL TO FIND EXISTING MEASUREMENTS

The LVis Lab Journal finding measurements by providing the possibility to search for files based on
filters.

IMPORTANT In cases when no filter should be applied, an asterix “*” must be used as a wild-
card.

Any combination of the following filters can be applied to the Lab Journal search:

1. Storage Path of LVM files

Date/Time Range (From — To) of spectrum acquisitions
Date/Time Range (From — To) of last storage of LVM files
File name filter of LVM files

o bk~ @D

Sample Type — This filters the displayed LVM files by the name specified in the “Sample
type” field of a parameter set. The “Sample type” is the tag located below the “Category” field
on the “Sample data” tab of a parameter set. Note that it may be labelled differently in some
of the LVM files.
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6. Category — This filters the displayed LVM files by the Category specified in the “Category”
field (see Section 5.2.1) of a parameter set.

7. “Sample Origin” — This filters the displayed LVM files by the name specified in the “Sample
origin” field of a parameter set. The “Sample origin” is the second field below the “Category”
and may be labelled differently in some of the LVM files.

8. Parameter Set — This filters all LVM files by the name of the parameter set that was used to
analyze or acquire the spectrum.

9. Detector — Only those LVM’s will be listed, that were acquired with the detector (name!!)
defined here.

It is possible to define the type of LVM that the Lab Journal should search across. The respective
types can be “Calibrations”, “QA measurements”, “Multi Detector measurements” (including LVB
files), or simply “All” LVM file types.

In addition users can filter by the status of the LVM file. More information about the status of an LVM
file can be found in the next chapter.

The search results are presented in the table of the Lab Journal. The results can be sorted by clicking
the respective column header. This is especially useful when creating Microsoft Excel reports from
the LabJournal. The VBA scripts parse data out of the database and into Excel in the same order as
the LVM files are listed in the Lab Journal.

The number of files that match the search criteria is given on the top right of the search results table.

MNumber of files that match

search criteria

Figure 237. Lab Journal Search

Double clicking any entry in the table will open the respective file in LVis.

® www.ortec-online.com
Tel. (865) 482-4411  ortec.info@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.
F it

or International Office Locations, Visit Our Website



LABVISION USER MANUAL 1118410_0B /092025

11.2 REPORTING WITH THE LVIS LAB JOURNAL

With the LVis Lab Journal it is possible to create reports using the data from multiple acquisitions.
To do this simply select the acquisitions that are desired to use for the report in the Lab Journal and
click the button Report underneath the Lab Journal table.

Clicking this button will open a window where it is possible to select the report template.

Report Activity by time.xdtm oK
Activity Control Charts - NEW.xltm
Activity Control Charts.xltm Cancel

Animal Study.xltm

DecayAnalysis.xltm

Kontrollkarten Aktivitat Laves.xltm
LabJournalReport Muclide.xltm
LabJournalReport Muclide_ANSL_new.xltm
| ahlournalRenort Peaks xltm

Figure 238. Selecting a Report Template

All templates used for the Lab Journal reporting will be located in a subfolder of the report template
directory called “LabJournal”. (Note that the Report folder used by the LVis installation will depend
on the language being used within LVis. The default location is ...\LVis database
directory\Reports10XX where XX will differ based on the language being used with XX=33 for
English, XX=36 for French, and XX=31 for German.)

These Lab Journal reports will not be created with CrystalReports like the reports from a single
acquisition but the data from the selected acquisitions will be parsed into a Microsoft Excel template
(*.xItm) using VBA scripts. This is especially useful when creating trend charts or doing statistical
analyses of data, however in order to be able to use this reporting capability from the LVis Lab
Journal, a version of Microsoft Office will have to be installed on the computer that includes Microsoft
Access.
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LVis offers the possibility to control automatic sample changers and to conveniently predefine the
samples that are to be counted in a sample series. There are basically two ways how LVis can control
a sample changer: Either by the two ORTEC hardware 1/O’s “sample ready” and “change sample”
or by software handshaking via text files.

The latter is only possible in cases where sample changers from GEMINI Technology Ltd, Hidex, or
innoRIID are used. Please note that not every sample changer from these companies can be
controlled by LVis. Please contact ORTEC technical support in case there are questions.

The sample changer feature in LVis does not necessarily require a real hardware changer. It is
possible to use this feature simply to predefine a series of samples which are then subsequently
counted (similar to the loop command in Gamma Vision job files).

To enable the sample changer feature, make sure that LVis is in admin mode, right click on the
detector, and choose Sample changer settings from the detector context menu. Then tick the box
Sample changer active (see red circle on screenshot). Several other parameters can be predefined
on this screen to control different types of sample changers. These controls will be explained in the
next chapters.

I Sample changer settings x

ISarane changer active: ITXT Handshake: || Barcode:

COM4,9600,8,E,1

187

Ask sample position:

Barcode is unique:

Wait 1

Ask for sample

CSon

CS Hi W SR Hi

C5lo  WS5R Lo

Racks: 1 Sample 255 Max. sample 0 mm
Driver: Options Offset for controller: 0 mm
Logic
Init Process Finish
A Wait1 s A A
Acquire
W ai finished v 4
X

CS Hi W SR Hi

C5lo WS5RLo

Wait 1 s

Acquire W agq finish Acquire W agq finish

Ask for sample

Lo: @ Hi: () unchanged: ()

CS Hi W SR Hi

C5lo  WSRLo

Wait 1 s

Acquire W aq finish
Ask for sample

SR Timeout: 999 s

Power control

Figure 239. Sample Changer Settings
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As soon as the sample changer is activated a “Sample stack” will be listed under the respective
detector.

—E,n: Food Monitor
-8 Liquid food

- Solid food

+ - Quality Assurance

....... £ Sample stack

Figure 240. Navigation Tree Showing Sample Stack

The basic idea behind the sample changer feature in LVis is that instead of starting a predefined
acquisition directly after the respective sample specific information has been entered into the
parameter set by clicking on Start, users can add it to the sample stack.

JSamp\e data | Counting geometry || ROIs Corrections | Uncertainties | Reporting

Live time preset: 300 s Sample volume: 1000 unit: mi ~

Filename: $De$_$C3_$ds-4t6_$5$
sample ID:

Output unit: | v
Category: LF- “

() |1

Sample Type: Liquid Food v
Sample Origin: “
Add. information:
B

Reference: 1

Collection date: 02.06.2025 []> | [18:28:58 =

To sample stack Start Cancel

Figure 241. Sample Data Tab with Sample Stack Button Highlighted

Every sample specific parameter set that has been added to the sample stack will be listed with the
name of the parameter set and the sample description under the sample stack icon of the detector.
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-
Configuration 1 Configuration 1
-2y SimDet -y SimDet
M Test_dlgeta 0 Test_Algeta

+- M Quality Assurance

—@ Sample stack [12]

----- B2 Test_Algeta [GvDema.chr]

----- m Test_slgeta [Sample Dezcription 1]
----- m Test_slgeta [Sample Description 2]
----- m Test_aslgeta [Sample Deszcription 3]
----- m Test_aslgeta [Sample Description 4]
----- m Test_slgeta [Sample Description 5]
----- m Test_slgeta [Sample Description £]
----- m Test_slgeta [Sample Description 7]
----- m Test_aslgeta [Sample Deszcription 2]
----- m Test_aslgeta [Sample Dezcription 3]
----- m Test_Algeta [Sample Description 10]
----- m Test_Algeta [Sample Description 11]

+- B2 Quality Assurance

= @ Sample stack [12]

----- KD Test_algeta [GvDemo.chn]

----- Hj. Test_Algeta [Sample Description 1]
----- m Test_Algeta [Sample Description 2]
----- m Test_Algeta [Sample Description 3]

_____ D Test & Move up
----- B Test| ¥ Move down

..... m Teﬂ_|% Modify Parameter Set

..... m Test | m Remove Parameter Set

----- m Test_Algeta S ample Dezcnption T0]
----- m Test_Algeta [Sample Descrption 11]

Figure 242. Configuration Tree Showing Sample Stack Modifications

Right clicking on a parameter set that is listed in the sample stack allows modification, change of
position within the stack, and complete deletion of the respective parameter set (see right picture in

Figure 242).

Once a complete sample series has been defined, the batch can be started by right clicking on the
“Sample stack” and choosing Start.

Configuration

=22, SimDet

= 0 Test_Algeta
+- M0 Quality Azsurance

..... H: 3 h]
..... m T Eription 1]
..... m Te m Remove all  Eription 2]
----- m Test_Algeta [Sample Dezcription 3]
----- Hj' Test_Algeta [Sample Description 4]
----- Hj' Test_Algeta [Sample Description 5]
----- m Test_Algeta [Sample Description B]
----- m Test_Algeta [Sample Description 7]
----- m Test_Algeta [Sample Dezcription 8]
----- m Test_aAlgeta [Sample Description 9)
----- m Test_Algeta [Sample Description 10]
----- m Test_aAlgeta [Sample Description 11)

Figure 243. Starting a Sample Stack

The detector as well as the sample stack will be highlighted in red to indicate that there is currently
a sample series processed. Every sample that has been counted and analyzed will disappear from
the sample stack list. A sample stack that is currently processed can be stopped by right clicking on
the “Sample stack” and selecting Stop.
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NOTE: Stopping a sample series from LVis with this command requires different adjustments in
order to bring the system back to a reasonable state (usually no sample on detector and
changer in home position). The necessary adjustments depend on the way the sample
changer is controlled (see the rest of this chapter).

Configuration 1
=] E,u SimDet: Test GWDemo_Test 0011 [T est_sAlgeta]

------ m Test_flgeta

+- m IJI.JaIlI:_I,I Agzurance

..... m arpmample Description 3]
----- m Test .-'f-.lgeta [Sample Descrption 4]
----- m Test_Algeta [Sample Dezcription 5]
----- m Test_Algeta [Sample Description B]
----- m Test_Algeta [Sample Description 7]
----- m Test_Algeta [Sample Description 8]
----- m Test_Algeta [Sample Description 9]
----- m Test_lgeta [Sample Description 10]
----- m Test_flgeta [Sample Description 17]

Figure 244. Stopping a Sample Stack

If a processed sample series is stopped before its end or somehow interrupted, a sample changer
log file will be displayed. This file is located in the LVis database \config folder and can be used for
error analysis.

12.1 SAMPLE CHANGER CONTROL BY ORTEC HARDWARE /0

In LVis, the default operation mode for sample changers is by use of the two ORTEC hardware 1/O’s
“sample ready” and “change sample”. Thus, as soon as the sample changer feature is activated (by
ticking the box “Sample changer active”) a definition of the different logic levels at the two I/O’s during
the processing of a sample change, insert, count, and removal has to be defined. Since the
necessary levels on these 1/0’s might be different depending on what type of sample changer is used
(and sometimes even what sample position is to be counted, e.g. first or last), it is just possible to
explain the basic concept of operation within this manual and give typical examples.

On the “Sample changer settings” window (only accessible when LVis is unlocked) it is possible to
define the logic levels at the two 1/O’s similar to how this is done in a Gamma Vision job file. It is
possible to do this differently for three states: Init, Process, and Finish.

¢ Init describes either an initializing step at the beginning of a sample batch or the logic used
for the first sample if it is different to the others.

o Process defines the logic during processing of the sample batch.

¢ Finish is either the one for the last sample or needed in cases where a finalizing step needs
to be defined.

Init and Finish are usually not necessary and the respective command fields can be left empty.
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C5Hi

C5lo

Wait 1

Sample changer active: Gemini: [ Barcode: COmM1,9800,8,E,1
Logic
Init Process Finish
Acqguire CSlo - 4
Wait 1s
CS Hi
W SH. Lo E
» Acquire »
W aq finished | —
C5lo
Wait 13

W SR Hi

W SR Lo

C5Hi CS5Hi W SR Hi

C5lo W SR Lo CSlo W SR Lo

II1

[Fa]

Wait 1 5 Wait 1 g

.ﬁ.cquirel [ W ag finish ] [.ﬁ.cquire] [ W aq finish ] [#.cquire] [ W aq finish ]

Ask for sample

Ask for sample Ask for sample

CS on termination:

Lo: @ Hir () unchanged: ) SR Timeout: 999 s

Init: Fault in startfend point order for acquisition

]
-

Cancel

Figure 245. Sample Changer Settings Defining Steps

There are eight different commands available that can be selected by clicking on the respective

command buttons.

The available commands are:

“CS Hi” and “CS Lo’
‘W SR Hi” and “W SR Lo”

“Wait”
“Acquire”

“W aq finish”
“Ask for Sample”

sets the TTL level at the Change Sample Connector high or low.
waits until the TTL level at the Sample Ready Connector changes to
high or low

Waits for the specified number of seconds (max. 99999 s)

Acquires a spectrum and processes it according to the sample
definitions in the next parameter set.

Waits until the acquisition is finished

A window is displayed that asks for the next sample to be placed on
the detector. Window needs to be confirmed by clicking OK before
series is continued.

The lower white area is used to display information in cases where the chosen sample changer
settings are somehow wrong or not logical. Figure 245 above shows an example of an incorrect
command (acquire) at the beginning of the init process.
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In addition, it is possible to define what signal level should be applied to the change sample output
in cases where the sample batch is terminated and how long LVis will wait for a sample ready signal
to be applied before a timeout is assumed.

A typical example for an LVis sample changer configuration that can be used to control a standard
ORTEC sample changer model ASC-2 is:

CS Lo
Wait 1 s
CSHi
W SR Lo
Acquire
W aq finish
CS Lo
Wait 1 s
CS Hi
W SR Lo

In order to bring the sample changer to a reasonable state (usually bring the current sample back to
its position and move back home) when terminating a sample stack before it is finished users have
to define what level has to be applied on the Change Sample output for this case. This can be done
by selecting the appropriate level (usually CS Hi) on the “Sample Changer Settings” window under
“CS on termination”:

| cson termination: Loz @ Hi: unchanged: |

Note that when operated in ORTEC I/O mode the sample changer will always start a sample series
from position 1.

12.2SAMPLE CHANGER CONTROL VIA GEMINI FILE HANDSHAKE

When using sample changers manufactured by Gemini Technology Ltd. it is possible to control the
sample changers from LVis via software handshaking (this will have to be activated in the Gemini
sample changer software ini file — see respective manual). Systems using this feature employ two
text files. These files, located by default in the “C:\temp” folder, are called CS.TXT and SIP.TXT.

While the system is initializing, the SIP.TXT file contains the text “SIP---%, indicating that there is not
a sample in position. When initialization is complete, this changes to “SIP000”, indicating that the
system is ready to accept “Change” commands.

To load the first sample, or to change samples, the text “CHANGENNN” is written by LVis to the
CS.TXT file, where nnn is a 3-digit number in the range 001 to (Max. sample number). After
recognizing the change command, the Gemini system will write “SIP---“ to the SIP.TXT file. When
the sample is in the castle and the lid is closed, this changes to “SIPnnn”, where nnn is the number
of the current sample.

To remove a sample and return the mechanics to the home position, LVis writes “CHANGEQ000” to
CS.TXT. When the sequence is complete, the text “SIP000” is again written by Gemini software to
SIP.TXT.
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The software handshaking sample changer mode is activated by ticking the box Gemini on the
“Sample changer settings” windows.

Sample changer settings
Sample changer active (V] @ Barcode: | COM1,9600,8,E,1
Logic
Init Process Finish
5 1 s 1 s

CS on termination:  Lo: @) Hi: unchanged: SR Timeout: | 999 s

[ ok ][ cencel |

Figure 246. Sample Changer Settings Highlighting Gemini

Note that any configuration based on the ORTEC [I/O’s will be deactivated and existing logic
definitions will be deleted. Therefore, back up any existing sample changer configurations before
activating this operation mode by using the Export sample changer settings command from the
detector context menu.

M Show
E m Mew Parameter Set
9] Import parameter set from existing LVM-file

Load parameter set
4T Sort parameter sets

#, Detector configuration
[j--% m Sample changer settings

alm Export sample changer settings
E Import sample changer settings

Figure 247. Export Sample Changer Settings Selection
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The control of the sample changer by txt-file handshaking offers the advantage that LVis can define
exactly the sample position which is to be picked up and counted.

LVis is able to use a barcode reader option when controlling a Gemini sample changer.

In case a sample stack is terminated by the use of the “Stop” command before it is completely
processed (right clicking on the “Sample stack” and choosing Stop) any current sample acquisition
will be stopped, the sample should be taken out of the shield, transferred back to its position on the
rack, and the grabber should go back to home position.

In case this process should not work for whatever reason (e.g. because of a sudden power
breakdown), a manual reset to a reasonable state (usually bringing the current sample back to its
position and moving it back to home) may require the use of the Gemini Control software.

Configuration 1
—l-=,, SimDet: Test_GYDemao_Test 0011 [Test_tlgeta)

----- B Test_Algsta
B Quality Assurance

ple Description 2]
ple D escription 3]

Figure 248. Configuration with Stopped Sample Stack

In order to reset the sample changer, maximize the Gemini S/C Control software from the Windows
tray. Users should then see a similar window like this:

% Gemini $/C: norway V4.3 - Counting sample 2 ‘L o
EBat  Speaal functions About

WenVesWesVesVenVannVesVenVenVau|Veta[d sis V¥ sta [V 2as [V 245 [V 241 [V 245 [ 243 [V 250 [V 251 [ 2s2
Current sample: [T MW wes[VeuWas WaeWen [Vas Ve Waow oot [V ooz easfv e [V es [V 2s [V 2t [V 225 v 229 [V 230 [V 23
Nest sample; [‘23““ ¥ a0 55 W 196 [ 197 [ e [ 199 [ 200 [ oam [ 202 [V 205 [ 20 [ a0s [ o206 [ 207 [ 206 [ oa0s [ ozi0
v 13 W W ote2 [V 183 [ 184 |V 185 [ 188 [ 181 [V 188 [V 189
[V us 2 Wi [V 2 [V 163 W 164 [V s [ s [& 167 [V 168
v 1zt 152 W 153 [ 158 [ s Vose v 17 [ s |V ows VoMo o [V e o [Voue [V ous [Voue [owr
v 108 Mmooz [V ois o s e [ Wanse s [ o 20 22 [ 28 o2 [V 15 Vo126
| &5 30 [ o1 [vooz a3 Wae [voas [voe [Woar Vs [ as [ wo W o [ w02 v 05 [ 10 [ 105 ChangeSample[
v v
2 2
v v
v v

B W o1s2 [V 13 o1
1o o [V ome [ ons
13 [ om0 [V om0 o2
126 [ 123 [V 130 [ 131
0 [ 108 [V 103 [ 1o
a6 [ 87 [v 88 [v 83
85 [ 66 [V 87 [ B8

1 v 13 [V o0 o
5 v 58 [ 153 .0

14 [ s [v ome omr

155 [ o154 [o 15 [V omme
Sample in castle:

Sample in position;
MCR OK

v sa B3 W ro W o [ a2 B W e W W Ve [W et v voes v osd
v 4 “4 s Ve ¥Va 4 as [Voso Vo5t 2 Vs Ve Ve 5 [Vt Ve Wy Weo Vo Ve Ve
v 22 25 v oes | 25 [ 28 21 |woes |v 23 [ 30 ot |w o2 [v 33 [ 34 35 fw ot [v 81 [ 38 [ 33 [ 40 v &1 | 42
V1 W2 Wa Wi Ws We Wt Vs Ws W n Wi Vo e Ve Vo Wie Wi Vo Va

1 QAT AU 1T
AW IL AT

! N 2rm Diameter

Lid: Closed

At castle position
Y. At castle position

Z: At datum
FAun control

¢ Hold Grab: Open
" Step
& FRun

Figure 249. Gemini Control Software

Click on None to unselect all selected sample positions and then choose Change Sample.
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Change Sample

Figure 250. Gemini Control Software — Change Sample

The sample changer will then bring the current sample back to its position and go afterwards to its

home position.

12.2.1LVis Sample Set Editor

The control of the Gemini sample changer from within LVis is possible in two ways, either by adding
parameter sets to the sample stack as it is done with the hardware 1/O (see previous chapter) or by
the use of a separate program called “LVis sample set editor” that helps to conveniently define
sample series or sample batches.

The “LVis sample set editor” can be found either in the Windows Start menu under LVis, in the LVis
program directory (C:\Program files\LVis\), or in the icon bar of LVis (only when Gemini sample
changer control is activated for a detector).

"}

=

H S8 @814

.

Figure 251. LVis Icon Bar

When the LVis Sample Set Editor is started the following window appears:
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[, LvisSampleSetEditor ‘

Detector: SimDet

MNumber Parameter set File name Category Location: Live time [s] Sample size:

Figure 252. LVis Sample Set Editor

To add a new sample simply click on New and fill in the sample specific information in the opening
window. A QA Check can be added to the sample series by ticking the box QA before clicking on
New.

However, before users are able to define a sample batch in the “LVis sample set editor” they will
have to export all of their sample presets (basically all the parameter sets for the respective detector
including the defined defaults as well as the text labels defined in the global settings). This can be
done from the context menu of the detector by choosing Export sample presets.

Configuration 1

+% Show

m m Mew Parameter Set
i) Imnport parameter set from existing LVM-file
—3m Bull @ Load parameter set

o
: Sort parameter sets
-1 P

Information

m #, Detector configuration

E;r ﬁ Sample changer settings @R Filesaved as
+%} E . W Ch\Users\mbreidenbach\AppData\RoaminghLVisSampleSetEditor\Samp
“ed 3] Cur m Export sample changer settings lePresets_SimDet.lsp

E Imnport sample changer settings

|—H Export sample presets |
|

Figure 253. Context Menu Export Sample Presets

This will have to be done any time an existing configuration is modified (for example by adding a new
parameter set to the detector) and it is desired to have this available for selection in the sample set
editor.

The sample data dialogue that’s displayed after clicking on New looks different depending on what
type of measurement was selected. If a standard sample was chosen, the window shown on the left
in Figure 254 will be displayed. If a QA measurement was selected, the window shown on the right
in Figure 254 will be displayed.

IMPORTANT  All fields that are left blank on the sample data sheet of the Sample Set Editor will
be populated with the default information taken from the respective parameter set.
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I I
Sample data ‘ [t Sample data p
__#‘ F
Sample number: i Sample number:
Parameter set: [Test 1 ~7 ‘ Parameter set: [Energy v ]
User: John Doe - User: John Doe >
Acq. time {Live Time): 1000 5 Acg. time (Live Time): 100 5
File name (wjo ext.) §L$_Batch 2-5dssts File name (w/o ext.) $CS_SimDet_sd$-$ts
Sample description: Test 5 Sample description: Bar code
Category: Test - Category: QA Efficiency Check
Location: Bladder -
Additional information:  Bar Code Reader 1 Additional information:
Sample size: 36 g
Date of sample collection: 05.10.2012 [J)~ 08:00:00 =

o ]

{ Cancel

oK |

[ Cancel

Figure 254. Sample Data Options

The first input is the unique sample number within the series. This is a three-digit number that is
basically the only information stored in the bar code. When adding a sample to the batch by clicking
OK this number is automatically increased by one so that usually there is no need to update this
field.

Users can print the respective barcode by clicking the Barcode button. The number that is
represented by the bar code is always also printed on the label. For the 252-position sample changer
29x90 mm labels are being used. The only bar code printer supported by LVis is the model Brother
QL-570.

In the next selection field, the Parameter set needs to be selected from the pull-down menu. Keep
in mind that only those parameter sets listed here are from those that were available in LVis the last
time the sample presets were exported.

User, Category, and Location can also be selected from the predefined pull-down menus.

The acquisition time preset (live time) can be defined individually for every sample as well as the
reference date for decay correction (date of sample collection). Be aware that decay correction
needs to be activated in the respective parameter set to make real use of this field.

The Filename should be entered without the extension. $-Commands (see Table 1) can be used as
in “normal” LVis parameter sets.

Sample description and Add. Information are simply text fields that can be filled with sample
specific information.

The Sample size is the sample volume or mass. Which input unit is displayed depends on the default
in the parameter set.
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When all relevant sample specific data has been added simply click OK to transfer the sample in the
sample series.

[, LVisSamplaSetEditor - — 3|
Detector: SimDet
Load Save Delete all
Mumber Parameter set File name Category Location: Live time [s] Sample size:  *
001 Q: Energy SC§_SimDet_sds-5tS QA Energy Check 100
002 Test 1 SLS_Batch 1-8dssts Example Muscle 1000 100.000 |z
003 Test1 SLE Batch 1-8d88ts Example Kidney 1000 93.00g
004 Test 1 6.8 Batch 1-6d$6ts Example Brain 1000 5.00g
0as Test 1 5L¢_Batch 1-8dssts Example Lung 1000 500.00 g
006 Test 1 SLE Batch 2-8d88ts Test Bladder 1000 36.00g
T o~ ndo
| = _

Figure 255. Defined Sample Set

It is possible to modify an existing sample in the sample series by selecting it and then clicking on
Edit.

Barcode will print the barcode of the highlighted sample. Multiple barcodes can be printed by
selecting multiple entries (using the “Shift” or “Strg” key) and then pressing Barcode.

Save will export the complete sample series as a text file. This text file will be needed to define/load
the sample batch into LVis.

The format of this sample batch TXT file is defined as this:

e Every sample data is represented by a single text string that ends with “||*” (without the
quotation marks).

o Every single data entry is separated by a vertical dash.

o The date and time string is defined according to ISO8601.

Each sample is represented in the text file by the following string:

Sample#|Filename|User|ParameterSet|LiveTime|SampleDescription|Category|Location|
Add.Information|ReferenceDate|Sample Size||*

Example:

00002|Test2|John Doe|Marinellil000100|Description 2|Category A|Lab 1|Add Information ABC|2012-09-
20T10:29:272|2.000000|*

0 VS
! m Guality Assurance
) LSC visl

The use of this .TXT file gives the possibility to create
complete sample series on an external machine simply by
using notepad or from a separate program such as a LIMS
system.

-, DSPECS0SN @8 Load sample batch |

L) Doyt 4 [ oF m
To process a sample series, the series will first have to be Figure 256. Load Sample Batch
added to the “Sample stack” of a detector in LVis. To do this, Selection

simply right click on the “Sample stack” entry of the detector
and choose Load sample batch from the menu.
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The next steps are slightly different, depending on whether the sample changer is equipped with a
barcode reader or not.

12.2.2Sample Set Editor Without Barcode Reader Support

When a Gemini sample changer is operated via the txt-file handshaking but without any barcode
reader support there is nothing else to adjust apart from ticking the Gemini box in the sample changer
settings screen.

The definition and procession of samples when not working
with barcode reader support can be achieved in two ways.

e By doing the same as when using the ORTEC 1/O
mode — Enter the sample specific information into a
parameter set and add one sample after the other to
the “Sample stack”.

e By loading a complete sample batch definition text file
(created with the SampleSetEditor) into the sample
stack by right clicking on the sample stack, choosing N T W NI BT e o O AR

Load sample batch and selecting the appropriate txt ~ Figure 257. Starting a Sample Stack
file. The parameter sets for each defined sample in this

series will be parsed and listed in the stack. The

number of samples will be displayed in the sample stack and the whole stack can be started
by right clicking on it and choosing Start. Note that its not possible to modify a processed
sample stack.

12.2.3Sample Changer with Barcode Reader Support

The txt-file handshaking communication mode in Gemini sample changer control is capable of giving
barcode reader support for more convenience which is especially useful in cases when lots of
samples have to be measured. To activate the barcode support, simply tick all the boxes on top of
the “Sample changer settings” window.

Sample changer settings

Sample changer al§ge V|  Gemini: [V] Barcode: [V] COM

Logic
Init Process Finish

Figure 258. Sample Changer Settings Window with All Boxes Checked

Currently the Leuze BCL 8 SM 102 (for more information see: http://www.leuze-electronic.com/) is
the only one barcode reader model supported. The values in the field to the right of the barcode tick
box specify certain parameters for correct integration of the barcode reader into LVis. The only part
that might have to be adjusted is the information about the serial port that the reader is connected
to. Default is COM1.

It is possible to use the same barcode multiple times in a batch (e.g. in cases when the way the
samples are to be counted and analyzed is always identical and it is just the file name that changes
which is achieved by the use of $ Commands (see Table 1), users could set up a batch with only
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one sample in the sample series). However, if this is not intended then LVis can stop the procession
of a sample batch and inform in the log file about a barcode being not unique. This is achieved by
ticking the box Barcode is unique.

NOTE: When barcode reader support is activated, it is only possible to define a sample batch with
the LVis Sample Set Editor (Section 12.2.1) and/or the use of the respective sample batch
txt files. It is not possible any more to add parameter sets to the stack.

When barcode reader support is activated and users right click on the sample stack to load the
sample batch, the following window will be displayed first.

Sample batch settings Lﬁ

First sample position: ﬂ Last sample position: 100

Sample batch definition file:

Storage path:

C:\test samplechanger -

LB

QK ] | Cancel

Figure 259. Sample Batch Settings

Here users can select the sample batch definition text file, and they can define the sample position
from where it is desired to start and where the changer should stop. The possibility to define a start
and end position is of great use when a sample batch was interrupted or samples were added to a
series. In addition, it is possible to define a storage path for all samples from the defined sample
batch. If the “storage path field” is left blank, the default will be used and the LVM files will be saved
under ...\LVis database directory\Measurements\detector name\parameter set name\

As soon as the sample batch is added to the
sample stack just the batch will be listed with the
respective start and end positions of its samples
on the rack.

=gy SimDet

o LJE 1 I Marineli

Hj_ Test

m Guality fzzurance

ﬁl Sample stack
=2141204_i

To start the procession of a sample stack, right

click on it and choose Start from the men. Figure 260. Sample Stack Listed in Navigation

Tree

12.2.4Counting Multiple Sample Batches and Changing Their Priority

Unlike systems that do not offer barcode reader support, it is possible to add sample batches to the
stack while another one is currently processed. It is even possible to change the priority of sample
batches such that urgent samples can be pushed up in the stack.
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To add another series to the stack right click on it

Samnple stack

a.nq C,:hOOSG Load sample batCh There is no o [ﬁ141204_[ﬁ Load sample batch  [jty B [1-:30]
limitation so that an endless operation of the sample 5 ine [31] gy ¢

changer is possible when counted samples are 4 You Sa & o

replaced on the sample changer rack whilst others - Ame my Samp B Remove all

- 3‘, DSPEC-AD SN 17 assssmrroravanane]
—

remain on the stack.
Figure 261. Load Sample Batch

Changing the priority of sample batches can be

""" CRscv achieved by right clicking on a sample batch and

@ Sample stack

(B 141204_iTLC_RD2014_2718_Oh stabilty EW [1-30] moving it either up or down on the stack. Note that

o ERp even a currently processed sample batch can be
(B my Sample Baich [51-80] A Moveup | moved “backwards”. The sample currently in
::g;fﬁifuﬂt?“[‘nlfiigﬁjé]m‘a‘fa"ab'el + e procession will be finished and placed back to its
S, Bulfer B Remove sample batch position on the rack. The prioritized sample series
. ” L will then be counted and when finished the
Figure 262. Changing Sample Priority interrupted sample series will be continued at the

correct position.

12.2.5 Automatic QA Checks During Sample Changer Operation

Since it is possible to operate the sample changer =l Em TDEr

endlessly when the barcode reader option is | -2 11Marneli
activated, LVis has the option to automatically L 1D Test
perform QA checks during sample changer operation #- m '3“'3"‘?”"‘33“"3“3

at specified times. To do this, a sample series
definition file for the QA checks will have to be
created with the LVis Sample Set Editor. In addition, | %=« DSPECS0S) @8 Load sample batch
fixed sample positions have to be reserved for the QA o S :2; Input i Settings Auto-QA
check samples on the sample changer rack. |7 =22 ’

Typically, these are a blank for QA Background — Fi 2 | k Auto-QA
Checks and a traceable source for QA Energy and/or igure 263. Sample Stack Auto-Q
QA Efficiency checks.

To enable and setup the auto QA feature, right click on the sample stack in LVis when no sample
batch is loaded and choose Settings Auto-QA. Note that this menu will only be accessible when no
sample batch is loaded into the sample stack.

The following window will appear:

Sample batch settings

First sample position: 251 Last sample position: 252

Sample batch definition file:
C:\Jsers\MBREIDEMBACH\Desktop\QA_Probenserie. tut \:I

Storage path:

-

| OK | | Cancel

L) E]

Figure 264. Sample Batch Settings
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Here users can select the previously created QA sample batch definition file and can define the
respective QA sample positions on the sample changer rack.

Clicking on Options will allow users to define

e [ﬁ the time schedule for the QA checks. Auto QA

can be done a maximum once every day. In

addition, the time of the day can be defined.

Mo [LiTu [iwe MiTh WHiFr [L1Sa (15 Note that just sample batches but no

acquisitions will be interrupted for QA checks.

- Any currently ongoing acquisition at the

specified time will be finished before the QA

P checks are performed. The Auto QA feature will

only become active when the sample changer

is actually in operation (processing sample

Figure 265. QA Check Time Schedule series). Auto QA will not start a sample changer

that is stopped or in home position, however a

warning message will be displayed as soon as a new batch is started, informing the user about the
fact that an automatic QA is pending.

Perform measurement on:

at:  22:40:00
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13. LVIS SIMPLE MODE

The “LVis Simple Mode” was developed to enable even untrained staff to reliably perform gamma
spectroscopic measurements with LVis.

It is neither possible to calibrate a detector from LVis Simple Mode or to modify or add counting
routines. Only pre-configured sample counting routines and QA check routines can be started from
the LVis Simple mode.

Therefore, every detector and its counting routines must first be configured and calibrated in the LVis
normal mode as described in the other chapters of this manual.

IMPORTANT  Only parameter sets where “Automatic analysis” is turned on will be used in the LVis
Simple mode.

Only users for which the LVis Simple Mode is explicitly activated in Uli, the LVis User management
program (Section 2.6) , can use the simple mode.

13.1 THE SIMPLE MODE USER INTERFACE

In the LVis Simple Mode, every live detector °GS 7295: Quick background check
spectrum is displayed together with its color-coded oa  lastQABackground  05/10/201809:... Faked ~
health status and four push buttons. The spectrum Last QA Energy 04/10/2018 09:... Expired
can be manipulated in the same way as in normal || & "™ Lot O Effcency G Sl
mode. On top of each detector window, the current armes Hf,‘;:;oun = b
action status of the detector is indicated (see red Temperature Pass
marking in Figure 267 below). B | .

< >
Via the four buttons, operators can utilize pre- - S
configured counting routines to process sample 50 e atima A
counts and QA checks. The LVis Simple mode will - tietme 22
guide operators through these processes. :E

2000 | |

Additionally, the software continuously monitors the S e e
condition of the measurement system and displays
its health status. Figure 266. Simple Mode User Interface

The following parameters are continuously monitored and displayed for health status information:

e Health — this is the overall Health status as provided by the hardware

¢ HV Bias - this indicates if the HV bias is applied to the detector

e Temperature — this indicates if the detector is too warm (in Shutdown)

e Background [cps] — this is the gross count rate of the last “Quick Background Check”. It
needs to be smaller than the nominal reference background count rate for QA background
checks (see QA background counting routine) plus the alarm tolerance defined for the
background in the QA settings of the detector (right click on detector and choose QA
Settings).
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Battery Voltage [V] — this is the voltage supplied by the battery of a portable gamma
spectrometer. The alarm level can be defined in the QA Settings of the detector (default 15V).
Note that this is only displayed when the hardware has a built-in battery.
Battery remaining [min] — this is the remaining lifetime of the portable gamma spectrometer
in case the system is only running on battery. The respective limit can be defined in the QA
Settings of the detector (default 70 min). Note that this is only displayed when the hardware
has a built-in battery.
Last QA Background — result and time and date of last QA background check
Last QA Energy — result and time and date of last QA energy check

Last QA Efficiency — result and time and date of last QA efficiency check

Every LVis user that is allowed to use the Simple mode will always start in the Simple mode after
logging into LVis.

Lvis

l PGS 8866: Dead time check: (Pending measurement: Botte) |

OA Health Pass  ~
— HVBias Pass
QA Trend Temperature Pass
Last QA Background 05/10/2018 06:... Pass
Samples Last QA Energy 04/10/2018 09:... Pass
Last QA Efficiency 04/10/2018 09:... Pass
Background [cps] 36 Pass
Stop Pk T ar e PN e
< >
Counts Channel: 200 Energy: 49.85 keV Counts: 0
123 ? Start: 0510/2018 07:54:18
E Real time 6s
20~ Live time 65
10¢= Deadtime 0%
502
20°)) |
0 250 500 750 1000 1250 1500 1750 2000
keV

l PGS 3529: 3529_QC_Bkg_181005-0753 (Background) (32 min) |

96: Quick background check

QA Health Pass &
HVBias Pass
QA Trend Temperature Pass
Last QA Background 05/10/2018 06:... Pass
Samples Last QA Energy 04/10/2018 09:... Pass
Last QA Efficiency 04/10/2018 09:... Pass
Background [cps] 37 Pass
Stop Ak nn ar ar ~ o
< >
Counts Channel: 200 Energy: 50.15 keV Counts: 0
123 Start: 05/10/2018 07:54:19
E Real time s
20- Live time 55
10: Dead time: 0%
501
20- ) |
250 500 750 1000 1250 1500 1750 2000
keV

PGS 4745: 2018_

10_0p1_0700_lodineFiter_2018_10_05_0752_AIX (lodine Filter) (43 min)

QA

QA Trend

Samples

Stop

Counts

1000 3

100

Health

HVBias

Temperature

Last QA Background 05/10/2018 06:...
Last QA Energy 04/10/2018 15:...
Last QA Efficiency 04/10/2018 15:...
Background [cps] 35

[ SR S O |
<

FPAPEY

Pass.
Pass.
Pass.
Pass
Pass
Pass.

~

Channel: 200 Energy: 50.06 keV Counts: 2

Start: 05/10/2018 07:53.06

Realtime iTs

Live time i7s

3 Deadtime 0%
MMMHHHH\HH L1 |

250 500 750 1000 1250 1500 1750 2000

keV

0A Health Pass &)
— HVBias Pass
QATrend | Temperature Pass
Last QA Background 05/10/2018 06:... Pass
Samples | Last QA Energy 04/10/2018 16:... Pass
Last QA Efficiency 04/10/2018 16:... Pass
Background [cps] 37 Pass
Stop L Y | ar an oo e
>
Counts Channel: 200 Energy: 49.90 keV Counts: 3
1000 Start 05/10/2018 07:52:55
' Real time g88s
100¢ Live time 8gs
E Dead time: 0%
10
o o by ol |
o 250 500 750 1000 1250 1500 1750 2000
keV

Figure 267. Simple Mode View

Itis possible to leave the LVis Simple Mode by clicking on the -> LVis button in the right lower corner
(see red arrow). Users will then end up at the log-in window of the LVis Normal Mode. However, note
that it is not possible to leave the Simple Mode when there is a sample or QA count in progress.
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In case the requested period during which a QA check should have been performed has expired (the
period is defined in the QA Settings of a detector), a yellow “Warning” detector health message will
be displayed. The same yellow “Warning” detector health message will be displayed when the “Quick
background check” has crossed the limits. In case an alarm level was violated during a QA check
measurement or critical hardware data is out of spec (e.g. no HV bias applied) a red “Failed”
indication will be given.

13.2PERFORMING QA BACKGROUND CHECKS IN LVIS SIMPLE MODE

The QA background check is designed to determine the background of the detector and validate it
by comparing the gross count rate of the background check measurement to a nominal reference
value defined in the QA background parameter set. In case the determined gross count rate is within
the acceptable limits that are defined in the “QA settings” of the detector, the check will “Pass”
(green). A “Fail” (red) or a “Warning” (yellow) in the Health Status information table indicates that the
warning or alarm level were violated.

To perform a QA background check, press the button QA and select Background from the following
menu.

PGS 7296

| QA Health Pass &
HVBias Pass
/ QA Trend | Temperature Pass
Last QA Background 05/10/2018 06:... Pass
Samples | Last QA Energy 04/10/2018 09:... Pass
Last QA 5 e Pass
~ Backgro Pass
\ n_e-—-| PGS 7296 E—
; 24
Counts P Background keV Counts: 2
100 =
: 2018 08:23:56
] Energy me 27s
20 - e 27s
10z Efficiency me: 0%

S.DE
2.0 |
= il

250 500 750 1000 1250 1500 1750 2000
kel

Figure 268. QA Background Check Selection

The simplified QA background counting routine will be displayed. Typically, it is not required to enter
any data prior to a QA background check:
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Background @ digiBase

Counting time:

Filename:

Category:
Sample Type:
Sample Origin:

Add. information:

Cancel

Figure 269. Background Check Start Screen

Clicking OK triggers a message, warning that all sources should be removed from the detector.

Attention

Please remove al sources from the detector PGS 7296.

Start count Cancel

Figure 270. Source Removal Warning Message

Pressing Start count will begin the acquisition. The progress and status will be displayed on the
detector screen.

206

PGS 7296: 7206_QC_Bkg_181005-0828 (Background) (22 min)

A Health Pass  »
HVBias Pass
£ Temperature Pass
Last QA Background 05/10/2018 06:... Pass
-- | Last QA Energy 04/10/2018 09:... Pass
Last QA Efficiency 04/10/2018 09:... Pass
Background [cps] 37 Pass
StOp [ S S Y | 4r ar G he
>
Counts Channel: 200 Energy. 50.15 keV Counts: 19
1000? Start: 05M10/2018 08:28:30
i Real time 654 5
o0 Live time 6535

Dead timea: 0%

250 500 750 1000 1250 1500 1750 2000
keV

Figure 271. Detector Screen Background Progress
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When the preset counting time was reached, the acquisition will stop automatically, the measurement
file will be created, and the analysis results will be displayed on screen:

C:\LVis\Measurements\PGS 7296\Background\7296_QC_Bkg_181005-0828.lvm

Analysis results

Background countrate [cps]
Deviation [cps]

Result
Peaks

Pass

Mame
K-40
Th-234

Pa-234m

36948
0.08

Energy [kev]
1460.82
92.38
92.80
6330
nzm
1001.03
766.36
98.44
9467
111.23

Background [cps]

0.0055
0.36925
03675
0.605539
0.328417
00073128
0.0170357
0.349187
0.365167
0336

Met Count Rate [cps]

1-Sigrma Count...
544
32254
308.73

FWHM [kev] A
1.86
1.28
1.28

0.1878
0.00532497
0.0056058

0 — —
0014176 115.28 130
0 — —

cooo
[N
[N

oK

Create PBC I [J update reference countrate I

Figure 272. Background Analysis Results

In case the deviation was higher than the specified background tolerances, the QA check resulted
in an alarm, or even failed otherwise, the check will “Pass”. In case it did not pass, it is possible to
“Update the reference count rate” to account for the change in background levels (see red marking
in Figure 272 above) when repeating the QA background check.

The results will be accepted when clicking OK and the QA database for the detector will be updated.
A QA trend chart will be displayed, showing the results of the last 20 QA checks.

QC Background

Background deviation [cps]

[ [
-4.000 -2.000

Days

[
-6.000

Background deviation v

Close I

Figure 273. QA Trend Chart

Closing this graph will return the system to its “Quick background check” mode, ready to count new
samples.
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13.3PERFORMING QA ENERGY CHECKS IN LVIS SIMPLE MODE

A QA Energy check monitors the peak position (the energy calibration) and the peak shape (FWHM
calibration) by comparing them against the calibration values currently assigned to the detector. In
cases when the position and resolution of the peaks are within specification (acceptable limits are
defined in the QA Settings of a detector), the check will “Pass” (green). If not within specification,
“Fail” (red) or “Warning” (yellow) messages will be triggered in the Health Status information table.

The peaks used within the QA Energy check are taken from the QA library that is specified for the
selected QA source (Calibration source). Note that from this library only the peaks that are not
flagged as “Not in average” will be compared against the QA energy limits and can hence lead to a
“Fail” or “Warning”.

IMPORTANT It is not necessary to perform QA Energy checks when one regularly performs QA
Efficiency checks. QA Energy checks are always included when doing QA Efficiency
checks.

To perform a QA Energy check, press the button QA and select Energy from the following menu.

QA Background [cps] 7051 Warning *
HVBias Pass
QA Trend Temperature Pass
Healt x Pass
Samples | Last{ pGs 3529 5. Pass
Last 5:... Pass
Last Background 7:... Pass
St':'l:' Pi_as [ T R4
< —P Energy >
Coup ] B keV Counts: 82
100000 ¢ Efficiency
H 1002018 12:11:31
10000 Real time 205
1000 2 Live time 22s
3 Dead time: 24 %

1008
108

10°-
250 500 750 1000 1250 1500 1750 2000

ke

Figure 274. QA Energy Check Steps

The counting routine for the QA Energy check will be displayed.

208 AMETEK

ADVANCED MEASUREMENT TECHNOLOGY



1118410_0B /092025 CHAPTER 13. LVIS SIMPLE MODE

Energy @ digiBase

Counting time: 300 vl s

Filename:

Calibration source: Eu-152 Point source

Category: QA Energy Check v
Sample Type: QA check source v
Sample Origin: - v

Add. information:

Figure 275. QA Energy Check Count Routine

Clicking OK triggers a message, warning that the selected QA check source should be placed on
the detector.

Attention

Please confirm QA check source F 1891 is on detector PGS 3529

and click "Start count”.

Start count

Figure 276. QA Check Source Start Count Message

Pressing Start count will begin the acquisition. The progress and status will be displayed on the
detector screen.
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QA

QA Trend
Samples

Stop

Counts
100000 2

10000 1

GS 3529: 3529_QC_En_181005-1214 (Energy) (1 min)

Background [cps]
HVBias
Temperature

Health

Last QA Energy
Last QA Efficiency
Last QA Background

[ o JIPUUE N A |

L4

7051

04/10/2018 15:...
04/10/2018 15:...
05/10/2018 07:...

P L

Warning ™
Pass
Pass
Pass
Pass
Pass

Channel: 200 Energy: 50.06 ke Counts: 43

250 500 750

Start: 05M10/2018 12:14:14

Real time 17 s
Live time 13s
Dead time: 24 %
il J
1000 1250 1500 1750 2000
keV

Figure 277. Energy Check Status
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When the preset counting time was reached, the acquisition will stop automatically, the measurement
file will be created, and the analysis results will be displayed on screen:

Analysis results

Energy QA results

C:\LVis\Measurements\PGS 8866\Energy\8866_QC_En_181006-0949.lvm

[C]Run stabiizer

. ?
Pesks: Energy [ke'] Lilir. Energy [ke'] Derv. [#6 PyvH] 1-Sigma C.. PWHM[keV] Cal PWHM [ke'] Dew. [#%]  Result
80.85 81.00 -13 0.44 117 117 Pass
G61.78 G61.66 3 0.41 1.58 159 Pass
1408.11 1408.01 5 1.23 2.m 1.96 Pass
Result Pass

Figure 278. Energy Check Analysis Results

In case the deviation was higher than the specified tolerances, the QA check results in an alarm or
even fails. When a QA Energy check fails, the “Run stabilizer” option (see green arrow in screenshot
above) will automatically be activated.
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The results will be accepted when clicking OK and the QA database for the detector will be updated.
Either the “Gain stabilizer” will then be started (see Section 13.5 Failed QC — Auto Gain Adjustment

for further explanation) or the QA trend chart will be displayed, showing the results of the last 20 QA
checks.

Trend Chart *

QC Energy

Energy deviation [%]

Energy deviation v Close

Figure 279. QA Energy Trend Chart

Note that the pulldown menu in the bottom left allows users to toggle between a trend chart showing
the deviation of the peak centroid energy or a chart showing the deviation of the peak’s FWHM for
this detector.

Trend Chart x

QC Energy

FWHM deviation [%]

Days

FWHM deviation ~ Close

Figure 280. FWHM Deviation - Energy Trend Chart
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13.4PERFORMING QA EFFICIENCY CHECKS

A QC Efficiency Check monitors source activity while accounting for sample container geometry and
the detector’s efficiency calibration. This is done by counting a source of known activity, analyzing
the respective spectrum with the appropriate calibration, and comparing the decay corrected results
with the reference values of the source. In cases when the position and resolution of the peaks are
within specification (acceptable limits are defined in the QC Settings of a detector), then the check
will “Pass” (green). If not within specification, “Fail” (red) or “Warning” (yellow) messages will be
triggered in the Health Status information table.

During a QC Efficiency check, the energy (the position) and the resolution are monitored in the same
way as the QC Energy checks.

The peaks used within the QC Efficiency check are taken from the QC library that is specified for the
selected QC source (LVis reference source). The nuclides to be monitored are specified in the QC
efficiency check parameter set. Note that from this library only the peaks that are not flagged as “Not
in average” will be compared against the QC efficiency and energy limits and can hence lead to a
“Fail” or “Warning”.

To perform a QC efficiency check, press the button QA and select Efficiency from the following
menu.

Last QA Background 05/10/2018 09:... Faled ~*
Last QA Energy 04/10/2018 09:... Expired
QA Trend | | 55t QA Efficency 04/10/2018 09:... Expired
Background [cps] 7255 Warning
Samples | | HVBias Pass
Tempe X Pass
) Health Pass
Stop | | moeeoe PGS 7296 e
< >
Background keV Counts: 1
0/2018 14.28:41
Energy me 1s
me 1s
Efficiency I ime: 26 %

il by |

250 500 750 1000 1250 1500 1¥50 2000
kel

Figure 281. QC Efficiency Selection

The counting routine for the QA Efficiency check will be displayed and missing data can be entered.
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Efficiency @ digiBase

Counting time: 300 v g

Filename: $De§_$C$_$S$_$d$-$t§

Calibration source: Eu-152 Point source

Category: QA Efficiency Check M
Sample Type: QA check source) M
Sample Origin: v

Add. information:

Collection date: 01.03.2001 ||l2:00:00

Figure 282. Efficiency Check Counting Routine

Clicking OK triggers a message, asking to put the respective QA check source on the detector.

Attention

Please confirm QA check source Eu-152 Point source is on detector
digiBase and click "Start count".

Start count Cancel

Figure 283. QA Source Start Count Message

Pressing Start count will begin the acquisition. The progress and status will be displayed on the
detector screen.
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PGS 4745: 4745_QC_Eff_181005-1000 (Effidency) (5 min)

QA Background [cps] 7103 Warning *
e HVBias Pass
QA Trend | Temperature Pass
Health Pass
Samples | Last QA Energy 04/10/2018 16:... Pass
Last QA Efficiency 04/10/2018 16:... Pass
Last QA Background 05/10/2018 06:... Pass
StDp Mt e v e em b o T 47 AN [ P 7
£ >
Counts Channel: 200 Energy: 49.90 keV Counts: 30
100000 =
= Start: 05/10/2018 10:00:01
Real time 16 s
Live time 128
Dead time: 24 %

THET |
0 250 500 750 1000 1250 1500 1750 2000
kel

Figure 284. QA Status Screen

When the preset counting time is reached, the acquisition will stop automatically, the measurement
file will be created, and the analysis results will be displayed on screen:

C:A\LVis\Measurements\PGS 8866\Efficency\8866_QC_Eff_181002-1129.lvm I

Efficiency QA results Energy QA results

e Activity [Be) Rief. Act. [Bo) Deviation [%) Result
Ba-133 134423 13400 03 Fass
Cs-137 13565.9 13400 12 Fass
Unident. peaks
§ Fesks: Energy [ke'] Background [cps] Met Count Rate [cps]  1-Bigma Count... FHi [ke'v] Activity [Bo]
1408.01 074 35.96 1.00 1.98 128522
121.78 95122 451.085 0.37 1.22 12626.1
344.28 41 565 190538 0.57 1.37 128437
Fesult  Pass
[[] Run stabiizer OK Cancel |
— -

Figure 285. Efficiency QA Analysis Results

In case the deviation is higher than the specified tolerances the QC check results in an alarm or
failure. Note that users can toggle between the “Efficiency QA results” and the “Energy QA results”.
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| 20— |
Analysis results X
el AL\ eeia\ RS ZE\Eliengd 75 OC EFF 181005-1000.m
Efficiency QA results Energy QA results
——E ; . i
Energy [ke'] Likr. Energy [ke'] Dew. [# PWHM] 1-SigmaC.. PwWHM [keV] Cal PWHM [keV] Dev. [%] Result
@112 81.00 10 0.33 1.19 0 Pass
B61.62 6h1.66 -2 0.33 1.61 1 Pass
1408.01 1408.01 0 1.05 210 4 Pass
Result Pass
[ Run stabiizer ‘

Figure 286. Energy QA Results

The results will be accepted when clicking OK and the QA database for the detector will be updated.
A QA trend chart will be displayed, showing the results of the last 20 QC checks.

QC Efficiency

£
c
2
=
IS,
=
@
=]
)
=
L
S -
=
[V

Efficiency dewiation

Figure 287. QA Trend Chart

Closing this graph will return the spectrometer to its “Quick background check” mode, ready to count
new samples. Prior to this a warning message will pop up informing the user to remove the

Calibration source (QA check source) from the detector.

® www.ortec-online.com
Tel. (865) 482-4411  ortec.inffo@ametek.com
801 South lllinois Ave., Oak Ridge, TN 37831-0895 U.S.A.

For International Office Locations, Visit Our Website

215



LABVISION USER MANUAL 1118410_0B /092025

Attention

Please remove source from Detektor PGS 4745.

Figure 288. Remove Calibration Source Warning Message

13.5FAILED QC - AUTO GAIN ADJUSTMENT

When a QC measurement fails, the most likely reasons are either a drift in the peak position (energy
drift) or an incorrect positioning of the check source. The latter would result in a “Warning” or “Fail”
in the QC efficiency results and can be corrected by verifying the ID and positioning of the QA check
source and repeating the QA efficiency check. The drift in the peak position, however, would result
in a failure of the QC energy results which can only be corrected by either doing a new energy
calibration or starting the “Gain Stabilizer”. The “Stabilizer” can be activated from the QC Energy and
Efficiency results screen (see red arrow in screenshot below). By default, it will be activated in case
one of the parameters failed.

Analysis results X
C:\LVis\Measurements\PGS 8866\Ffficiency\8866_QC_Fff_181005-1535.vm
Energy QA results Effidency QA results
. 7
Peaks: Enerigy [ke'] Libr. Energy [ke'] D, [ FyvHRM] 1-Sigma C... PwHM [kev]  Cal PHM [keV]  Dew.[%] Result
81.03 §1.00 3 0.36 117 117 0 Pass
BB2.16 661 6B 3z 0.00 0.00 1.59 — *Pass™
1408.01 1408.01 0 0.00 -0.26 1.96 -113 Failed
Result Energy warning! FvwHM out of tolerance!
Run stabiizer ‘

Figure 289. QA Results Activating the Stabilizer

During the gain stabilization a defined spectrum area (energy range) is monitored for a peak while a
spectrum of a reference source is being collected. The peak centroid is permanently determined,
and the system will try and change the gain such that the peak will end up at the position where it is
supposed to be. Note that the settings for the “Gain Stabilizer” are made in the QA Settings of each
detector (see red circle in the screenshot below).
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CA-Settings
wharning linit Alarrn lirnit 0K
Energy tolerance [% PywHRM]: |30 | |4EI

tax. peak ermor [X]: |5 | |-||:| Cancel

Resolution tolerance [X]: |25 | |45

Efficiency tolerance [%]: |3.5 | |5.5

Backaround tolerance [cpsl |1.5 | |3

Lok if out of tolerance: [

Periods for QA-checks: Lock if expired

Ernergy: () dizabled (®) daily () weekly () manthly ]

Efficiency. () disabled (®) daily () weekly () manthly ]

Background: () disabled ®daly (O weekly (2 manthly ]
Battery min. volkage [V Brattery min. remain time [min]:
Auto PBC update:

Ewcel-Report:

Source for stabilizer: F 1891 D Meas. time [s]:
Peak 1408.01 Talerance: m * Py HP

Figure 290. QA Settings for Stabilizer

Here users can define the stabilization peak energy, the counting time for each stabilization process,
and the tolerance.

In the example above, the peak for the stabilization is defined as the 1408.01 keV peak of Eu-152.
A counting time of 30 s and a tolerance of 0.3 x FWHM were also defined. The system will try to
stabilize the gain until the peak centroid maintains its reference energy (+/- the tolerance).

Clicking OK will ask to place the source in position and will then start the stabilizer.

Attention *

,:o:, Please place reference source F 1891 on the detector.

Figure 291. Place Reference Source Message

During the stabilization process the monitored peak is permanently displayed. A red marked region-
of-interest indicates where the peak is supposed to be located.
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Stabilizer X

Source: F 1891
Nominal energy [keV]: 1408.01 +/- 0.63

Counts Channel: 5628 Energy: 1407.85 keV Counts: 0

100 -
Start: 05/10/2018 16:04:53
18s

Real time
Live time 145
Deadtime: 24%

1402 1404 1406 1408 1410 1412 1414
keV

Correction: -136 Energy

Figure 292. Stabilization Process Monitored Peak

When the peak position has been moved back to normal and no further gain correction is necessary,
the stabilizer will prompt a message box. Afterwards the system is ready to count samples again.
However, it is strongly recommended to do a new efficiency QA Check after a gain stabilization.

Source: F 1891
Nominal energy [keV]: 1408.01 +/- 0.63

Counts Channel: 5628 Energy: 1407.85 keV Counts: 124

200 -
Start: 05102018 16:04.53
Realtime 40s
Live time 305
Dead time: 24%

160 -
Information X

0 Stabilization finished, Please remove source,
120 -

80-

40-

1402 1404 1406 1408 1410 1412 1414
keV

Correction: -344 Energy 1408.10 (+0.09) Cancel

Figure 293. Stabilization is Finished Message

13.6 PERFORMING SAMPLE COUNTS

In the example in Figure 294, there are four sample counting routines defined. These are named:
“Cesium Filter”, “lodine Filter”, “Bottle”, and “Bottle CC” respectively. The counting routines are pre-
configured allowing users to process sample counts with a minimum of additional data entry.
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PGS 4745 |

QA Health Pass ~
HVBias Pass
QA Trend | Temperature Pass
Last QA Background 05/10/2018 06:... Pass
Samples | | Last QA Energy 05/10/2018 10:... Pass
Last QAT % |- Pass
Bad(grotﬁ Pass
noe-..| PGS 4745 c———
< | >
Cesium Fiter 8V Counts: 0
018 17:07:55
Todine Filter b 9s
9s
Bottle o 0%
Bottle CC
o 250 500 750 1000 1250 1500 1750 2000
keV

Figure 294. List of Defined Sample
Counting Routines

CHAPTER 13. LVIS SIMPLE MODE

Among the four routines, “Bottle CC” is special since it
describes a contamination check measurement used to
assess the activity levels in empty bottle containers.
This is used to decide if bottles can be re-used for
counting gamma samples. This decision is made by
comparing the gross count rate of the empty bottle with
the nominal gross count rate for the QA background
checks and validate if it is less than the nominal value
plus the background QA alarm level as defined in the
QA detector settings.

To do a sample count, simply click on Samples and
then select one of the sample counting routines from
the window.

Caesium Filter @ digiBase

Sample Origin:

Add. information:

Reference:

Counting time: 3000 v s

Filename: $Des_$C$_$L$_$5$_$d$-5t$
Category: Sample Count

Sample Type: Cs-Filte

Collection date:

04.06.2025 D'Hl?:lS:SU

Sample volume: 99 Unit: m v
Sample mass: 1 Unit: sample v
Output unit: m ~

Figure 295. Sample Count Routine Definition

When all missing information is provided, clicking OK will first bring up a message asking the user
to put the sample on the detector and then start the acquisition.

Please confirm sample is on detector PGS 4745 and click "Start

Start count

Attention

count”.

Cancel

Figure 296. Place Sample and Start Count Message
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For all sample counts, LVis in Simple Mode will always first do a dead time check before actually
starting the acquisition. This is to ensure that the activity in the sample is reasonable and not too
high. During the dead time check the dead time will be monitored and if above a “warning threshold”
(default 20%) the acquisition will be delayed until dead time has decreased. As soon as the dead
time has fallen under the “warning threshold” the acquisition will automatically be continued. The
information about the dead time check is displayed on top of the detector window.

PGS 4745: Dead time check: (Pending measurement: Caesium Filter)
QA Background |cps| 40 Warning ™
: HVBias Pass
QA Trend | Temperature Pass
Heatlth Pass
Samples Last QA Energy 05/10/2018 10:... Pass
Last QA Efficiency 05/10/2018 10:... Pass
Last QA Background 05/10/2018 06:... Pass
StDD | o T MR Y | A4 Am Mmoo W
< >
Counts Channel: 200 Energy: 49.90 keV Counts: 0
100 =
50 Start: 09M0/2018 171427
- Feal time 25
20 - Live time 25
10 Dead time: 0 %
50
20|
1.0
0 250 R00 750 1000 1250 1500 1750 2000
keV

Figure 297. Dead Time Check Information

When the dead time is above the “warning threshold”, a message will be displayed, informing the
user about the high activity but still giving the possibility to start the count anyway.

Attention

i Deadtime above 20%. Measure anyway?

Figure 298. Dead Time Warning Message

In case dead time is above a “cancel threshold” (default 50%), LVis will refuse to count the sample.
See Section 3.3 The Global LVis Settings on how to set these thresholds.
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Attention

i Dead time above 50%. Measurement not possble. Please remove sample.

Figure 299. Dead Time Warning Measurement Not Possible

During an ongoing sample acquisition, the name of the detector (in the screenshot below PGS 4745),
the name of the measurement (2018_10_04_1500_CaesiumFilter_2018_10_05_1714_AIX), the
name of the counting routine (Cesium Filter) as well as the remaining time (50 min) is displayed in
the header of the detector window:

G5 4745: 2018_10_04_1500_CaesiumFilter_2018_10_05_1714_AILX (Caesium Filter) (50 min)
QA Background 1cps] H) wWarning
- HVBias Pass
QA Trend  Temperature Pass
Health Pass
Samples Last QA Energy 05/10/2018 10:... Pass
Last QA Efficiency 05/10/2018 10:... Pass
Last QA Background 05/10/2018 06:... Pass
Stﬂp | o TS "R W | A4 A o N
L4 >
Counts Channel: 200 Energy: 49.90 keV Counts: 1
100 =
50 E Start: 051072018 17:14:34
- Real time 285
20- Live time 285
10 = Dead time: 0%
50°
2.0
0 [ , , , , , ,
0 250 500 750 1000 1250 1500 1750 2000
kel

Figure 300. Ongoing Sample Acquisition Header

When the preset counting time is reached, the acquisition will stop automatically, the measurement
file will be created, and the analysis results will be displayed on screen:
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C:\LVis\Measurements\PGS 8866\Caesium Fiter\2018_10_05_1200_CaesiumFitter_2018_10_06_1104_AIX.lvm

Analysis results

Nuclide: | Name Activity [Beyfmi] 1-Sigma Total Uncetainty MDA [Bo/ml] “
Ce-134 < MDA — 0.09634
Cs-136 < MDA — 01008

Cs-130 >12HLT — 0.0008202
Ar-d1 F1ZHLT — 0.0009401
F-18 >12HIT — nannanta v

Peaks: Energy [ke'] BR [*] Background [cps] MetCourtRate [c - 1-Sigma Co... PvHM [ke] Activity [Bo/
BB1.77 84.990 14.0019 354864 018 1.57 136.2

) |

Analysis: Npp32. Energy normalized diference: 0.1 J

OK

Figure 301. Sample Acquisition Results

The table on top lists the nuclide activity results and the MDA. Clicking on a nuclide provides the
peak analysis results. Peaks marked in red are used in the nuclide activity average.

Information below the analysis results table (see red marking in Figure 301) provides the
GammaVision analysis engine and, in the case, that peaks were identified during the analysis, the
“energy-normalized difference” is given (< 0.3 is OK — otherwise energy calibration is not good - see
GammaVision manual for a more detailed explanation). In the case that no peak was identified during
the analysis, LVis will show the gross count rate (for the total analysis range) and inform that this
spectrum just seems to be background (longer counting time should be considered?).

I Analysis: Npp32. Only background (40 cps +/- B cps)? I

When clicking OK, a background process will create the reports, and a message box opens asking
the user to remove the sample.

The system is then ready to be used for a new sample count or QA check.

Attention

Please remove sample from detector PGS 8866.

I oK |

Figure 302. Remove Sample Warning Message

The process described above of doing a measurement, performing a sample count, or performing a
QA check, with the example of a Cesium filter sample, is identical for all other counting routines.
Only the parameter set “Bottle CC”, the routine for counting empty bottle containers to check whether
they are good for re-usage or contaminated and need to be replace, is somewhat different.
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Unlike with sample counts, there is no need to specify a sampling date because the analysis is about
current contamination levels. Thus, the field is greyed out.

Bottle CC @ digiBase

Counting time: 600 vis Sample volume: 1 Unit: Sample v

Filename: Sample mass: 1 Unit:

Qutput unit:

Category: Contamination Check ~

Sample Type: Empty Bottle M
Sample Origin: = ~

Add. information:

Reference:

Collection date: 03.06.2025 HLZ:Lé:DS

Figure 303. Routine Settings with Sampling Date Disabled

The results of the gross count rate validation to the QA background level (as defined for this counting
routine see Section 5 LVis Parameter Sets) are displayed according to the text messages defined in
the LVis Settings (see Section 3.3 The Global LVis Settings). For those bottle counts resulting in a
gross count rate that is significantly higher (> nominal background plus the background QA alarm
level for this detector) than what is considered current background, the contamination check will
“Fail”.

LVis X

i Empty Bottle Contamination Check: FAIL - Use new sample bottle!

Figure 304. Empty Bottle Check Fail Message

And in the following, the detailed nuclide and peak analysis results will be displayed.
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Analysis results x
C:\LVis\Measurements\PGS 8866\Bottle CC\CC_2018 10 _06_1133 Empty Bottle.lvm

Analysis results

Nuclide: | Name Activity [Bry/Sarmple] 1-Sigra Total Uncertainty MDA [Bo/Sarmple] N

Ce-136 < MDA, — 4421

Ce-137 4.763e+004 1.44 £5.83

Ce-138 < MDA — 2852

Kr-85m < bADA - 3083

Kr-87 < bADA - B3.82

Kr-AA < hdlA — 180k A
Peaks: Energy [keh] BR[%] Background [cps] Met Count Rate [c - 1-Sigma Co F/HM [ke'v] Activity [Bo/.

Analysis: Mpp32. Energy normalized difference: 0.1

Figure 305. Bottle Count Detailed Nuclides

In case the gross count rate of the empty bottle count is within the tolerance (smaller than the nominal
background plus the background QA alarm level) the “Empty Bottle Contamination Check” passes
and the respective message box will be displayed informing the user that re-usage of this bottle is
“OK”.

Lvis x

,0-‘ Empty Bottle Contamination Check: PASS - Continue to re-use sample bottle!

Figure 306. Empty Bottle Check Pass Message

The detailed nuclide MDA results will be displayed, and the user is informed about the actual gross
count rate of this count.

Analysis results ®
C:\LVis\Measurements\PGS 4745\Bottle CC\CC_2018_10_06_1140_Empty Bottle.lvm

Analysis results

Nudlide: | Mame Activity [Bo/Sample] 1-Sigma Total Uncertainty MDA [Bo/Sample] ~

131 < MDA — 3.344

32 <MDA - 4104

133 < MDA — 3566

134 <MDA - 3.609

135 < MDA — 11.82

Ca-134 < MDA — 2078 s
Peaks: Energy [kew] BR[%] Background [cps] MNetCount Rate [c - 1-Sigma Co PWHM [ket] Activity [Bryf.

Analysis: Npp32. Only background (40 cps +~ b cps)?

Figure 307. Passed Bottle Detailed Nuclides
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