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SPECTROMETRY
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A new detector system designed for isotope ratio mass spectrometers provides improved
precision on measurements of samples with very low amounts (< 10"11 grams) of analyte. An
array of continuous dynode electron multipliers has been installed on a new ThermoFinnigan
MAT Triton thermal ionization mass spectrometer acquired by the New Brunswick
Laboratory. These ion counters are modifications of miniaturized, commercially-available
continuous dynode electron multipliers. They can be readily installed to replace individual
Faraday cups in a multi-detector mass spectrometer or bundled together and located along the
detector plane with a set of Faraday cups.

On the New Brunswick Laboratory mass spectrometer, nine Faraday cups, one conventional
discrete dynode electron multiplier, and seven miniaturized ion counters were installed. Six
of the small ion counters were bundled together and positioned on the high mass side of the
Low 4 Faraday cup. One additional ion counter was positioned on the low mass side of the
Low 4 Faraday cup. This arrangement allows for the simultaneous measurement of all
uranium (including 233U) or plutonium (including 244Pu) isotopes, and allows for the
measurement of larger 238U intensities on the Faraday cup if needed. Unit mass spacing of U,
Pu, or other actinides is readily achieved by the use of a mass dispersion zoom lens. The
advantage of multiple ion counting is the simultaneous collection of isotopes. It overcomes
many of the problems such as transient signal variation in sample emission and ionization.
For a given sample, multiple ion counting generates a greater number of counts for each
isotope relative to single detector ion counting and provides improved counting statistics by a
factor of two or more.

Initial tests indicate that the multiple ion counters exhibit high counting efficiency, a dark
noise of less than 10 counts per minute and typically less than 1 count per minute, and show
linear response characteristics over four orders of magnitude. The stability of the detectors at
high count rates as a function of time is being investigated, and likely will require the
incorporation of this parameter into a correction algorithm. The miniaturized continuous
dynode electron multipliers have sufficient stability to yield a repeatability of 0.1% RSD on
the 235U/238U ratio in a 10 x 10"12 gram U samples of CRM U500. These data were obtained
by measuring in the total evaporation mode. Further test results will be presented.
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