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•	 5 detector channels, each switchable between  
Faraday / EM — optimise ion collection to suit sample 
size and composition.

•	 Fixed collectors – multicollection of different 
elements is achieved with the zoom optics, which 
allow dispersion to be changed instantly, even during 
analysis.

•	 Full multicollection of all 5 Ar isotopes — including 
dedicated detector for radioactive 37Ar

•	 Low noise Faraday amplifiers – switchable gains 
1011/1012 Ω — Faraday ease of use now extends to 
smaller samples.

•	 Unique source gives adjustable MRP/sensitivity 
without movable source slit — high resolving power 
allows interference free measurement of noble gases.

•	 Instrument pumping improved — ion pump and getter 
available at both source and collector.

•	 Optional inline gate valve to isolate source — avoids 
venting whole instrument when changing filament or 
detectors.

Universal Collector Array 

It is well established that multicollection can yield higher precision than a 
single collector instrument, as it detects a larger fraction of the ions. See 
for example, our Xe analyses described in AN74 where the improvement 
in precision was close to that expected from theory. Our universal 
collector has 5 detectors and has been optimised for multicollection 
of the noble gases. The detectors are fixed: our zoom optics are 
used to adjust the dispersion and achieve accurate peak alignment.  

The 5 detectors are positioned to offer multicollection of every noble 
gas except He. He is measured by peak jumping. 

Ne can be measured with full multicollection (20-21-22). 40Ar++ can be 
resolved from 20Ne+. Furthermore, the high resolving power allows the 
relative amount of 20NeH at mass 21 to be assessed. This is found to be 
very low (20NeH/21Ne is 0.1 to 0.2%) and is easily dealt with by a small 
correction to 21Ne.

All Ar isotopes can be measured in one mass step. Kr is measured in 
two mass steps. All nine Xe isotopes are measured in just three mass 
steps.

Noblesse HR Universal Collector Array
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Switchable Detectors

Samples to be measured can span a wide range in size, which may 
make them difficult or impossible to measure on a single type of 
detector. In some cases, such as 40Ar/39Ar dating, the isotope ratios can 
also vary widely. The detectors in our universal collector are switchable 
between Faraday and electron multiplier (EM), so that detection can be 
configured to the samples under analysis. Both detectors are positioned 
behind the same source slit, which simplifies analyses by allowing the 
same zoom settings to be used for both Faraday and EM detection.
 
Kr shown with Faradays (Image 1) and EM (Image 2), demonstrating 
the switchable detectors

Image 1: Krypton multi-collection using Faradays (electron 
multiplier for 78Kr)

Image 2: Krypton multi-collection using electron multipliers

Instrument Pumping 

Instrument pumping has been improved, and now offers both an ion 
pump and getter at the collector as well as the source. An optional inline 
gate valve is also available to isolate the source or collector and so 
avoid venting the whole instrument during filament or detector change. 

Collector getter and ion pump
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Detector Performance

Full size electron multipliers are used to provide optimum stability, and offer ultimate performance for small ion beams. For larger signals, Faraday 
detectors may be used. Faraday gains can be switched between 1011 and 1012 Ohms.  Excellent low noise (~0.2 fA rms in 1 second) is achieved with 
1012 Ohms, as demonstrated by the Ar blank measurement shown below.  

Unique Source

A unique source allows resolving power and sensitivity to be varied, with no moving parts. This allows resolution of all hydrocarbon interferences to 
noble gases.  Furthermore, Ar isotope data with resolution of HCl have been demonstrated.
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Zoom Optics

A key feature of the instrument is our unique zoom optics. These offer 
important advantages:
•	 Flexible: Can change the dispersion – allows multicollection of 

different isotope sets on an instrument with fixed collectors. We 
demonstrate below that this is not possible with fixed collectors, 
unless made at very low resolution.

•	 Fast: Dispersion changed instantaneously (<1 second, shorter 
than magnet jump time) – can change dispersion during an 
analysis.

•	 Fixed collectors: No risk of outgassing when moving collectors 
(important as analyses made in static mode), lower collector 
volume, no moving parts, greater reliability.

Demonstration of peak alignment using zoom optics (Kr isotopes, 
measured with Noblesse)

The following example demonstrates zoom optics using Kr. Kr is 
chosen simply because it provides an ion beam in all five collectors, but 
the principles are applicable to the other noble gases. 

One set of zoom optics consists of a pair of minimal volume quadrupole 
lenses, placed between the magnet and collector assembly. Each 
lens can independently focus/defocus the beam at the collector slit. 
Two lenses together act as a zoom lens: By making one lens more 
positive and the other more negative, we can vary the dispersion whilst 
maintaining ion beam focus at the collector slit.

The mass scan below shows the instrument adjusted for multicollection 
of masses 78 to 86:

Suppose we now jump to amu to shift the ion beams into adjacent 
collectors, whilst keeping the zoom setting fixed (there might be 
various reasons for this, e.g. detector calibration). If we keep the zoom 
(dispersion) fixed, the peaks no longer align. This would also be the 
situation with an instrument with fixed collectors and no zoom. 

Notice how much the peaks move out of alignment, simply by shifting 
the mass by 2 parts in 84. This would prevent multicollection at low 
resolution – and even more so if mass alignment was critical (for 
example, if we were trying to edge resolve interferences). 

We can bring the peaks back into coincidence (instantly!) by adjusting 
the zoom setting:

Additional notes: 
•	 With Noblesse, we often edge resolve the interferences, which is 

why most collectors are fitted with wide slits. 
•	 A narrow slit is fitted to IC3 to permit true resolution of 3He-HD. 
•	 The prominent – but well resolved – interference to the high 

mass side of 78Kr is C6H6, for which m/ Δ m = 616. Hydrocarbon 
interferences are also present for other Kr isotopes, but the relative 
mass differences are all greater than 616.  


