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Fig.1 Sketch of thermal ionization cavity (TIC) ion source with ohmic heating
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Fig. 2 Picture of TIC ion source and sample wheel
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Table 1 Isotope ratio data of trace natural uranium

238 1] S 44 3 2% 235 1] S 441 1 H 2%
T i < U :Fﬁ]lfﬁﬁii < U :Fﬂ]ﬁ‘ﬁf:] Ra3s5/238 RSD
. - Counting rate of?*® U Counting rate of?**U Block ) 0
No. Sample mass /ng (%) (%)
(cps) (cps)
1 0.05 420000 3200 29 7.42 2.8
2 0. 05 160000 1100 24 7.35 3.4
3 0.9 530000 3800 42 7.26 2.5

BRAY R BT AJRBLAR VREPE R . XS PR AR AT A = JRE L 3 52 56 7™ A 45 1l 2 A i LR el D X B AR 4
BTS2 2 O 4 WA B R B L R AR ME DR 25 . M AR RAIRE 0.1 pg ). SEBR*Pu B9 & 2458 10
fg(2.5X107 JoUg)mf . RGER] 58 B [Al 7 38 F B2 B I A . B 5 AR Al B A 390, B S B s A i 25
/o T H R AT SR G A R A R DL S D AR R RO A AE L A5 U Y 25 S DI O JE A IR SR B AR IR AN
[l G ik 7% #4245
R 2REERE I B ST R

Table 2 Measured isotope ratio of trace Plutonium

D : 23 1 N % 5% 41 L
s BE G it R I S SED e S S U RSD
\]7 Sample mass Counting rate Counting rate 210239 P
No. (pa) 29Py (eps) 2Py (eps) Number of blocks %) (%0)
pg P bs included
1 0.1 690 69 30 9. 96 10
2 0.3 2700 270 21 10.0 5
3 1 3500 357 114 10.2 2
4 30 200000 19000 23 9.71 1.2
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A New Isotope Mass Spectrometer with a Thermal Ionization
Cavity Ion Source and Magnetic-Electronic Double-focus
Analyzer for Trace Analysis

ZHAI Li-Hua”™ , WEI Guan-Yi, DENG Hu, LI Zhi-Ming, ZHOU Guo-Qing,
LI Xue-Song, SU Yong-Yang, WANG Chang-Hai, ZHANG Zi-Bin
(Northwest Institute of Nuclear Technology, Xi'an 710024)

Abstract A tube type thermal ionization cavity (TIC) ion source was developed and introduced into a
self-made magnetic-electronic double focus mass spectrometer. High efficiency and low background
was obtained by using ohmic heat and relatively independent control of sample evaporation and ioniza-
tion. The evaluation measurements for trace analysis showed that the system detect efficiency for U
and Pu was 1% and 6% in average, the relative standard deviation of R.;; /. for 50 pg natural uranium
and R0z for 0. 1 pg plutonium (about 10 fg *"*Pu contained) was less than 1% in the peak jump
mode with one channel ion counting detector.

Keywords Thermal ionization cavity; lon source; Mass spectrometer; Isotope ratio
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