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Table 1  The determination of the gain between the Faraday cups
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Table 2 The receiving efficiency of the SEM
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Fig.1 Measurement of *Ar/* Ar with different Ar signals (**Ar on Faraday Cup and CDD respectively)

FHOCE B AR Ak, 10 BH () 57 28 2 18 1) ) 2 515 ok
KN IR R . (2R LRI, FER S
SRR T 0.5 V B, AR AR IR (5 S0k
BARAR™ Aris) , ASCRS I B A AS B S R AR A, LA o A
22(SD) K F 0. 53% |, T F W (i 5 A 17 oL 7 i 38
TR L A i 33 RSB BE B S AR /N A v A 22
(SD)R 0. 11% o fh U6 ] U, i [R)437 28 41 18 1 A
B B R T 5 5 0 B AR Ar g | i
4% A 5 B RARG , 6 00 4% 1) M (X5 5 i 5%
U ety N P B o U s PR 2 20 MO YAm < A
2 FPHAE A 7 (107 Q) Bk hir 55 AR al 5 e 5 (o
R He A3 AR A T o
2.1.5 AU anE 80N RS P MR IE

H T B R AN ] o E 450G 2R 1 B AR A
[, DA R TS P A AR He g % A [R) 52 a2 2800C 26 9 4
B AR B RS R T e
SEBREAFAE2E R FRZ A BT AR

JoT s I Rl A R, SRR 25 A SEBR A [
BLR AN, 38 o e By R IS A 1, B AT
PR BE FIN AL 27 B 4 45 (TUPAC) #fE 7% LA Nier™"
(1950) pr i i IO MELAE S 23 S S B iy Ar [l (37 R 41
7, B At/ Ar =295.5 0.5, Ar/* Ar =0. 18880 +
0.0003, fH Mark 25" 58 i oK 8 1425 SR [l 43 260
LA R R, BHIE T Lee B[R0 R AA(E
R ATHE B A/ Ar =298. 6 = 0. 3, Ar/PAr =
0. 18850 +0.0003 , A< 52302 5% F Lee {HAE h 25 K
SEPR Ar [R AL e X T T AR IE -
A, R =R I R, B ORI
PR TS RO IO T e, =ik 45 I 45 21
FEARL o T EEURRA ) 2, A PR IE 7 i A H S, T
2B AR Z b BRI B0 R A 2R 418 AR E T ik

FHBA W, AR SOR N BOE FE i AR A5 HAZ IE P
(D)

(PAr/*Ar),

In( 40 36 )

P Ar/"Ar),
A
36

A (PA T Ar) s AR A R L3R S BR 2
(=298.6=0.3) ; (" Ar/*Ar) A HGEACI A

ot F IR 2 oA [ A A, A5 T A
B IR PERES 2 80 A I 2 i B AR /AT
MBS K. BEH AR AW, SO R
TR PR RS E — 20 B T IRNT 2R S H —
TE AR, X 23 T BTG A Y R B Y e AR R
o PRIIE, FERROCINAE i Z A1, AR Z5 AR HE SRR
JoTE AN SO AR N, A TR IE o R AR R A
BT ZRAERA N E  ZE R I 2

316
315
314
313 +
312} :
311_|lli'i.iiiil LA
310
309 +
308 |
307 L

306 1 1 1 1
0 5 10 15 20 25

PR KB

“0ArSAr=311.14+0.14

AOA T OAr

P 2 2P AR e
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Fig.3 Measurement of Ar isotopes in air by Argus VI with (a, b, ¢) jump mode and (d, e, f) multi-collect mode
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The Accurate Measurement of Argon Isotopes Composition in Air by
Argus Multi-collector Noble Gas Mass Spectrometer

LI Jun-jie, LIU Han-bin" , ZHANG Jia, JIN Gui-shan, ZHANG Jian-feng, HAN Juan
( Beijing Research Institute of Uranium Geology, Beijing 100029, China)

Abstract; The accurate measurement of Argon isotopes is the primary of Ar-Ar dating with high precision, The two
main kinds of instruments for Argon isotopes measurement are single collector and multi-collector mass
spectrometers, where the multi-collector noble gas mass spectrometer has advantage on the accuracy and
reproducibility of the data. The paper discussed some main factors which affect the accuracy and repoducibility of
the results during the measurement of the Argon isotopes by the Argus multi-collector noble gas mass spectrometer.
Results show that the background of the whole system in static mode has little effect on the Argon isotopes
composition measurement. The efficiency of the multiplier of the instrument is superior to 99. 67% , which can
measure the small signal precisely. When the signal of *’Ar is less than 0.5V, the standard error is only 0. 11% of
the * Ar/* Ar measured by the CDD, while the standard error is 0. 53% when measured by the Faraday Cup. The
mass discrimination effect of the instrument is existed but could be calibrated with Logarithmic Law through the
repeated measurement of argon isotopes in air, the relative standard error of the mass discrimination is only 0.
0434% ,indicate that the mass discrimination effect is very stable. The paper take the argon isotopes in air as an
example , proved that the efficiency of the measurement by Argus multi-collector mass spectrometer is higher than
that of the single-collector method, the data is more precise and accurate. Therefore it is very suitable for the high
precise Ar-Ar dating research of the young samples or poor-potasium samples.

Key words: Noble Gas Mass Spectrometer; multi-collecting; jump collecting; Ar-Ar dating; efficiency of CDD;

mass discrimination effect



