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Data from 50ng to 100pg have been obtained. The data are all
consistent but slightly lower than the certified value. In the 50ng data
there is no correlation between measured oxygen ratio (an error in
oxygen correction), or rhenium. It should be noted that small and large
lon signals can be measured using the same detector which would not
be possible with an ion counter. There is no need for cross calibration
or deadtime correction.

How small an ion beam can ATONA™
ultra low noise Faraday collectors
measure and still get useful data?
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When do you need ion counting?
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Offers 100% duty cycle, all isotopes measured all the time
Immune to ion beam instability

Useful for transient signals

Simple data collection
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Filament Of some note are the variability in the internal precision. This is entirely
due to differences in ion beam size resulting from different load

Limited range (<5e6cps)

Non linearity on some systems
Deadtime correction
Peak jumping required minimizes duty cycle.

To compare Faradays and ion counters,

we have analysed Osmium using a

Phoenix TIMS with an array of ATONA

Faraday amplifiers.

We have analysed the Osmium standard DrOss, with an isotopic

Table 1 shows the expected precision of a STATIC ATONA Faraday

measurement using 100, 30 second integrations and compares it to the
precision expected for 100 ion counting measurements with a 5 second
integration on the '®’0Os. At 30 seconds the ATONA noise is ~ 1e-17Amp.

For the largest count rate there is very little difference between the
detectors. For larger count rates of '¥”Os the major isotopes could
not be measured with an ion counter noise reduces with increased
Integration time.
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0.16084+/-0.00010, 0.06% 2RSD

Filament

quality. However, there is an extremely good relationship between
ion intensity and precision. i.e. the number of ions collected controls
the precision. 1% 2rse data can be obtained on 2e-16amp (~1000cps)
ion signals, which would correspond to much lower sample sizes with
better sample loading.

How small an ion beam can ATONA™ ultra
low noise Faraday collectors measure and still
get useful data?

composition of '¥70s/'880s 0.16092. An integration time of 30 seconds
was used. Exponential mass fractionation using '*?20Os/'®0s 3.083.
All isotopes corrected using Nier oxygen ratios. Oxygen ratios were

12.67 Answer: ~2e-16amp signal gives 1% 2se

measured but not applied. Source vacuum was 2e-8mbar before
oxygen added and maintained at ~2e-7mbar.

Osmium detector array.

Excellence
INn Mass

—= Spectrometry

AGU December 2024

100
500 | 8E17
1000 | 1.6E-16 | 1.28
0.27
10000 | 16E-15 014 0.10
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1870s/1880s

0.16085
0.16084
0.16083
0.16082
0.16081
0.16080
0.16079
0.16078
0.16077
0.16076
0.16075

50ng DrossOs ATONA FARADAY

0.160806+/-0.000019, 0.012% 2RSD
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data with an integration time of 30secs.
~2e-17amp noise. This is as expected
from counting statistics.

When do you need ion counting?
Answer: lon counting would be needed
to improve precision by about a factor

of 4 at the 1000cps level and for sample
sizes of <100pg.
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