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Abstract: The domestic reactors which could be utilized for the irradiation of ** Ar-* Ar dating samples are not only rare but the
operation frequency is very low, which makes the period of the irradiation for samples extremely long. Besides, the optimized
parameters of irradiation for different kinds of samples are short of systematic research. To solve the above-mentioned prob-
lems, primary research was done on the HFETR in the application of the irradiation of '* Ar-*’ Ar dating samples for the first
time. Through the irradiation of certain amount of biotite standard ZBH-25, the production efficiency of * Arx is determined.
which could provide the basis for the irradiation time for samples with different ages or potassium contents. The axial neutron
flux gradient of the irradiation channel, which shows approximative conic function(R*>>0.99), is only 3.3%/cm. However, the
radial flux gradient is much more obvious, which is as high as 7.1% /cm. The interference factors are determined through the
irradiation of pure potassium salt and calcium salt. It is found that the (** Ar/* Ar)¢, factor is uniform with the value

(3.5240.11) X 10", but the interference factors ("* Ar/*’ Ar)x and (*°* Ar/*" Ar)c, are scattered at different positions of the ir-
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radiation channel. The shielding effect of cadmium for the decrease of the interference factor of (' Ar/*" Ar)k is prominent at

the bottom of the sample vessel but negligible at the top of the sample vessel, which may result from the difference of the neu-

tron spectrum along the axial direction of the irradiation channel. Taking the international standard sanidine FCs as neutron flux

monitor, the domestic standards biotite ZBH-25 and hornblende BSP-1 are dated. Excellent plateau age is obtained for the ZBH-

25 biotite standard, indicating that the HFETR could satisfy the requirement of the sample irradiation. However, the precision

and accuracy of the plateau age of the BSP-1 hornblende is somewhat worse, which maybe has something to do with the rela-

tively old age and low ratio of the K/Ca. Precise determination of the interference factors and proloning of the irradiation time

are necessary for the improvement of the age quality for such kind of sample.
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Fig. 1 The position of the irradiated sample in the

quartz tube
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Fig.2 Ichnography of the aluminum plate (a) and structure of the irradiated sample vessel (b)

TP AR 5 5 AR N 18 P SR T 1 2 B A AT
Ar [F 47 2 4 B, 28 5256 2R il Thermo Fisher
2w AR Argus VIR 2245 W05 A AT SR TR £
F AR, A 5 MM ERLEE AR 1 A 15 1
735 AL AR TT LLSE BN Ar [ 67 2R [R) A A
ER S T IEORE B W R AR AEAE R B AR Ar
[F) 37 2R, DU 5 2 30 ok 22 Rl s 3 1 O =X # /ME 5
BT AR i B 2 M TR A H A A AR R AT A
T, LA IE 328 2% SR ) E B P (Stacey er al.,1981;
Mark et al.,2009; Coble et al., 2011; Kellett and
Joyce,2014) . iy F 4 £ 85 £ A0 W I 4 7 A A A%
A Ar [F) A2 5 B[R] PR O SR A ) 1 42 Ui
i P RT3 b 2 YA A 4 WA T B UL R
LT Ar A0 R 20 R 45 R 25 25 . dmiR | i &
e AAAE | F A8 B A RCR A A S AR A o 3

K1 AELBVERERNXNZERREE
Table 1 The detector configuration for the different kinds of

irradiated samples

ARG ER A Ar WAL R A TR ER 7 (0 Ar/
WA FC A/ Ar) ¢, FTCT Ar/ Ar) e, > B BREE B
DI v 7 g AT R AR U S ek 5t A I A T Y
Ar [F7 2 ARAT.XF S 8 AR e 5T R 38 9 T iR
(89 75 =X 5 38 3 6k AN [ B B AR A R 467 R I, R
] Koppers (2002)%i 5 B ArArCALC % {4 35 15 K
st Y AF 18 15 141

3 LR 518

3.1 HFEEKX/N

B2 e PR AL N i B A R R RE &, R
AP FRER & TR K(n, p)® Ar fE 2289
A BRAHAT K A A A% SO T 7 A2 Arg s 3X R 3 v
AR DU Ay B 7 R s DR O HE A Y
rh - B A AR R A A CED R g ) R e T
B B S 7 AR A YRR TG, R A E B
FLIE N Y™ Arg 77 280 8 % 0 i B G A 24 b 7 o

Bl H2 H1 AX L1 L2 CDD (9 /N B i X 32 A 25 BEER E Y B ZBH-25 43 3l

" PAr o FAr YAr YAr - - . e o .

K ) 55 : “ R FH — Wk A 5 1 D L 7 2 9 A B 3RS T 4R
ik - YAr o UAr o Ar 7 Ar Ar . : s

- - - == A SRR (i A 2 10 HE 9 B A 77 (8.5 40.6) X

Ay AP 38 Ar 3T Ar 36 Ar —

107" mol/h « %K, O, B 5 AL B [E] Cho) Py o 26437 5%

BN N =} > =)
%q}m — mAr 39Ar SSAr 57Ar 36Ar i(g)‘$1E§%$E(KZ())1¢[%FKEE/‘JWAW E"JEQ/‘]
OAr 39 Ar 3 Ar STAr 36 Ar — %:I 8.5 X10 13 mOle‘ﬂ:jt%Bﬁj\ﬁlﬁlvﬁﬁélﬂﬁ%]%
wimm s — WA PAr BAr MAr %Ar ERRETTE], b 2R DL E R TR I 03 Ark

— — — — J— 37Ar
HFH2 HLLAXLL F1 L2 AR AR o H2 R 2% = B R
10" Q. A 4 ANIEFEE AR B E BN 102 Q;CDD i ¥ HL T
A% 35t 2SR FH 2 Hh BIUHEL () 422 RO AR A B {1

AR Arg Y 38 6 T PRI 5 3% 0 3K A9 R JEE IR T
BELUIRY Ar BN JIR A B B0 £ e L 2 B
IR IR 25 S 1) T S P 8] 3a R ARIEY Arg MY 7= R4
1l 1 E AN ] S5 AN [R] 5 B AR R AN [R] 5 T



ZRZEINAE sl 1 I ME CHFETR) 4 B2 Ar-" Ar J& 4R FE i 25 (R IR

731

1000

100 f

ArfgE(107")

100
4 MR 1) (h)
B3 % Arg 7 A 2R Ca) RIS [) 4F 8 A i B4R IS ) 550 A ™ /% A (R FR (D)

Fig.3 The * Ark production efficiency (a) and relationship of the ' Ar* /* Ark value and irradiation time to the samples

1000

with different age (b)

P B A 1 il 2k L, AT DUAE S AS ) 28 20 R
i BRI R) B 2 5 (K Al

Turner (1971) 1A N 38 i ¥ i 8 08 A£ 5 P
OArT /% Arg HOEAE 1~300 Z 18] (K& 3b BAE %)
JEARIEY Ar-" Ar ARG RGN iE R 2 — . Y R R
FLIE Y 7 38 R R BB — i B, PR AR Arg 1Y
RS KRR IR R DG (A Dl
OAT B TR R O K S RRE AR IR R
AR 2) s FARRFOK/ K 55, Witk 78
i BRALAE P Tl AP AR S — e AT T L AR
HERE SR Ar™ /% Ar (B 5 AF b (4 4F 3% F 4 B (]
AL SRS SR (A 3). K 3b Sk
HFETR 5 BEALIE . AN [6] 4F 8% B9 A 28 1 R [ 1Y
A R [E) BT AR A5 B9 At /7 A B 1T LUAE S BB G
AN [ AT S B b T 36 2 A () 4 BRSS9 2 25 K40 il
Kl 3b AT, 4 BOR R OB G B R R 1< Art/
9 Arg <<300HF, XiF R X AR A RE S B 1 i R
[] B AT AR S E AR A Art /% Ar B s T TAR IR R
AR i D) 95 2 K ) SR s (] of 7= 2B T 2 90 Ar
DAWE R, W 4T £ R OR T B OT M ER A R
(4 600 Ma) [y #f & A [6] B9 B S B 8] 5 A0 . (9
AT /7 Arg fH KRR SR PR S ZEK R 160 h
(1) SR A fiE 3K A5 i 2 DU 30ORG BE SR A /7 Arg
B o 20 s A B (] % BECSRR AN AOGT 52 iy HE i B it B[]
0 TE AR T A R, T LR BE 2 5 U
HERE 5 76 B0 HE N K ) [0 32 B0 5 | R 81 38, TR
W AR 1 S R, B O R A bl

Fi% S5z 7 3 G S B EL AL
SF)ArK:‘]XwK’ (1)

AT AL
YArt ="KX _: X (e —1), (2

CArArg

(®)
10000

1000F
100§

10F

100 1000

i HERE 4 8 (Ma)

1 10 10000

foAir“:4oK><)\c+?\cr><eN*1’

PArg YK A J
Hovpr 7 Sy IR K, o B IR AL OB b 7l L b TR
T MR BRSSP s A K B R AR R A A
NOK FEAE N Ar Iy SR EE R 0 AR AR

g5 b B i TE BT Z T T AR B A R
B B T AT T 1) 4 BRI ) T SR R B A
e I 1Y At /% A fEL U Ah BROAR R BEAE Y
ATt/ Arg {BS A A B TE G, SR AE Y
R AT BT 8 R R O 0 B L E O & E
B %) R i) 2 FeE Sz 0 ME i IR FL OB A 1977
STV A TR A B PLRIEY Ar R Ar £E
T 3% A S A 5 R RE R R A MR L B A
() 43 2R AR 00 3OS B X6 T 4 R A Al Y A Ar B 4
K RE R R A o 2L
3.2 ERILERFEESH

2N HE N HR 38 AR e AR STy L X R B )
S S 2 S5 A AR 0 A 4 AT F) P A AR
I 22 53] 5 PR AL Y o 3 R A Bl ) B R 1)
R IAEAE2E S W AFUR B 38 1 D v e R AL T £
PR3 S S A RRAE L 2 I R SR AR AR DU AR B iy R
ol i PR UE Ar-* Ar i AF 45 S A0 vE R V.
321 FBREMEAMEFME FEfhm bR
JO7 M R B R AT B OR Y AN TR 38 B USGS /Y
Triga ik i3 O £L T8 A8 15 1 DX AY o7 38 28 4k
BEFE Y 3.5% /cm., T 42 T W KA W f HIFAR
X33 FLIE i 1 M DAY b 3 AR A R B
% 8% /cm(Turner,1971), B N 49-2 J2 W #E B4 1L
TE B IR A AR 24 10240/ em. i H R A 2 A
AF U 1) b 1 ) JBT A Sy M 0 T TR A o A B AN [
(DA ET R IEE S il O N IR AV W U A i T i i ]

(3



732 HERBLY:  http://www.earth-science.net 44 2

B AT 4 REALAE N 0 H 7 A A 2RO R
DA J5 AR AT v 38 AR A 2k A HLA AR R T
iy o 00 B o 3 e R R L, b i A A il
2R 1) 00 TR 0 O O 2 50 M L A T AE A
WAL A8 A7 B I ) I A 1 S 5 A AR K Y 56 £ (Scail-
let, 2000) A% 52 5 5% B DR B0 0] 1) 45 T XA o4
JOT A % 5 T LA A 0 A I ) A6 s DA R
L 2 Ak pl 0 A A 0 3 ) AN o R A e
38 i 2R LA i 22 3 A 43 6 M1~ M6 XA A
A S [ g 1] o7 B ) W0 ) I PR < BE ZBH-25 42
SIS A5 A 4 TR Bl 30 mm YY)
bl A R 4 R A TR AR A
A1 BEAE P B ) rp R A Y B R R
Aii s LA D45 vh 38 140 A il AR At o AR
—H AP NP TR AR E Y 3.3% /em, (A
A E A EAE 0~10 mm Bt 10~30 mm
BEW] AR 25 . 4E 0~ 10 mm B, T3 & B B 24 R
4% /cm, M 7E 10~30 mm BAL A2 % /cm s BT HE &
R TR O R 8 A O T P 0 DX e R AR R A
B KR AR R 1) EOF A8 10 mm, W] RE R SR
B i R DA L N AR R T A A a2 A RE
i R B B N HE L HEETR 64 %l 18] v 7 38 728 1 B
JEE AT A /0N ELADLA A B A e 0 Xt 9 1 0 o
R il F AT ) v 3 e AT 0 A Ar S8 A 4G
1) EAff PR A

322 HFBEEREAAEHME  RNHERBRILE
8 H 3 AR AR ] b Y 20 AT e R L R S Y Y
AL HES A B RGN R A G 5 JBR T 4R
R A RE N AS TR A28 1) o B A B2 ) BEEAE 1 mm i
AR ] ST THT Y R 38 A A REAE L 0] UL AR ) A R

0.0050

0.004 9

0.004 81

0.004 7

= 0.004 6|
=

0.004 5
m M1:y=-(5.978E-7)x™+(3.359E-05)x+0.004 42, R’=0.995
© M2:y=-(4.770E-7)x"+(3.185E-05)x+0.004 30, R*=0.998
0 M3:y=-(4.505E-7)x’+(3.072E-05)x+0.004 28, R*=0.991
o M4:y=-(5.148E-7)x’+(3.178E-05)x+0.004 36, R*=0.998
© M5:y=-(4.357E-7)x"+(2.697E-05)x+0.004 51, R’=0.996
L Mﬁ:yI:—(4.6305;7)x"*(2.4l34E—05)r+I0.004 56,IR::0.998

0 5 10 15 20 25 30 35
11 % (mm)

0.004 4

0.004 3+

0.004 2

4 IR AR ) L A A ) T ) e e A R A Ak
Fig.4 Curves about the neutron flux gradient along with the

axial direction at different radial positions
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