EA6% B2 1997 2 A L7/ N Vol.46, No.2, February, 1997
1000-3290/97/46(2)/0406-05 ACTA PHYSICA SINICA ©1997 Chin. Phys. Soc.

RASSREEERRERFHFWH
ZEHRIETR

FEH AEXE
(P KEYWERR, T M 510275)
BEEF
(BAHEAALZEHAHN, HE, MK 351-01)
(HERRAKZERFERRPIR PO, KRB, RE 319-11)
(1996 &£ 1 A 22 H¥ ;1996 &£ 3 H 20 HW 3 & d)

FRAERTHEMAMEZEHRBUATATRABEERAILBEPESHBOELMAR. &
REWH AUBEARELFERTFHEGMEEYRRE SEH LA I AEFENHRSUE
HH—A390ps WKEMIE;MEBEXLHNEERIFERFFHEGNLEHRE S5
BOGARE B AARHEASFERTSHCFIEGM SSH)M EFARGE TAME
B B AR, 5 SR AL I B AR RO - AL T AR R F ALK %O

PACC: 7870B; 6180F; 6220M

aii%

1 7

EREAETHEAKRILTERAM—E 2 AKRE; X TaEBUFRNE, B
[R] FW st — A 3 A 3 I T R A U Y AL B B Y, B R IO B AL R B T R
BREEAEN Y. S BRESCHERSARBMAIIN. SEAEBABE, & T
A EERERENDRRT EREEG EREAKN & IREESRETHRIITE X,
FRNEAEBKFREFRLEFERD, BN B MFESE(EA 2 REEE)R
T SR 7 Bk B T 5 B U B B O 4 . SR IR B W BE L R A R DA R AR B B B/ A 5
BT ERFZHRIZEL.

B M 1976 4F Alex &2k R T B T W F 5 & 5T 40 2006 1) B A0 3R08 DR, — 24 A
ERTEEBARPADMATE - ERARSE, HPRBEXEBN PR L SEA XK HE,
Flim, SEAFRAAED . BNERNER EHIFEE TRERKBUE, RIERT A6
RO AEBREEHRBEMEME Y Koo A EHRE T EEARATHEE
FRARTEN SSHEHMFZwE. 1A 8, SFENKENT, — T Ema AR #E); 5
— 77 A BRI RS B R AN [ 2L, S S 3R B BRI AR AE, X Y T 8k
MEE, a5 R BB CE FRNERTHRISESF R ZHLTE. B,



28 REME EPEASHREEENWYERTHaMNE T8 REET R 407

Sundar 7 Smith ZBIH FR THEGHARR, B TER . A MTR T RE T =4
S A T O B I, A 4TI IA Sk S BT 1 I B R R R B
Pajak ZP VR TRI A S5S BN EER, AN EE FREDITHREENZL,

BRFE .

AW F=AE MM, RE=EMRGRRE, URE ST A A8 W/ 1EH L B Tk
RROKEE. ACRARRPIEHERECN AL, REREEEMX E50FEASE,
HHERTHRANZEHMRERERANATEK BRELALBRTESHRABOIEM.

2 Zpati

SFEH 99.95% KSR, EE N Imm, 5% 173K FESTIE A Lh PR EEE; R
BEARRERES ST A1) BAS, DARSBIRE, B FHB T REET
09 2L, 3 KR B M AR T A4 FE, M AE LA IR A SR DR R AL 2) B
25, BKRAERLERRANEHBE, EALELSRE, HABSEREBNAE NS, 3)
B, RAZEROAFIREE 473K FEIE 10 b, 1B 8253 52 o §f 7= 4 1 2= 41,
e 4555 BE B AR A .

ARRSKRELI . RF LS, RARBRE TGS AR LK. ZEAR
LA 22 h PR, A BE B o B3R, /v R 5 1 NH,SO, + 250 mg/1 AsyOs, B E 2 10
mA/cm?, A% 3h. K5, RAFRTEANZEHRRE T ENB =M ARRKECEBA
SRUBSAEES)RENEERTEGN SSHMTL.

SCH SR IE BB T A F0 2 3 B R 5 BE A A ( H AR B AL S BT 5L BT ), 3.6 X 10° Bq
22Na £ 4 IF B TV, IF 8 T 5 dr 9 B8 P BR AR 75 & v Bk, W10 49 95 3 2% 210 ps; 5 v ik R
FI [ B 38 1 9 POSITRONFIT 2 U 0l & 23 47 . 2 3% ) B % I & 4 1 3% 20 5 17 3%, X7
06Rus 512 keV ¥ AR BE R AR N 1.07 ke V; LR ERKELH Y SEF, BE
X 511 keV BB L yuE E 2 L,

3 SEBERRKIT®

B1AHALBAENEERTFHEGNESLHRESE SSHNTL. THRINIE
KEMGHEHFEM LS R BRI, BAEH123+ Dps, REF FHTFFHEHR
A EBWAERE L TR ANNE DRSS ME(H 110 ps) K, EEEF L5
L RE(99.95% ), B R AM S H L BN . RO I & 5 S0k [ 71308 1 A 210
P (99.98% )IB k48 45 (126 £2)ps HIE . B Bk, TT LAIA 3B k75 75 o {806 25 7R B W B
BEBERNITE. WA ERELETPHEAHM, BEEED 9% UES & HNME
i, AFIE K (179 £ D ps( B 1(a)), 35 48 & 8 4 105 & ( oy, = 180 ps! ). 4R T, ¥ 5L



408 Hm ' % # 46 %

BRAEFERTFHFGE—SHMN, FLE AHLERENEGTETOMABWRBER
3Bl o= (179 1)ps, 0, =(390£20)ps, BME N L=(521)%. B THEBAEEIR
Blrg R 2 EHER SERNTUMELL T FHEFHEL(E L(b), BHEX

BAEE SSHAT, MAIEREEZEYHER SSH EH.
200 0.56 {
S
L —_—
f—’-‘ﬂ 0.54 % }
o BERERE 0ss | o BEHR
) o BHHRL
0.51 §
(a) i
10 2 3 40 0.50 . | I (b)
BAR/% 0 10 . 1{2(35 o 30 40

1 AHBEREHEERTIFHER@ONZEHNRE SEHOBERBEENZL

2HEHPIERREMEERTFIFGMZLEHRER SSHNEL, HERFY
i 9 (177 £ 2)ps, T/ T A SR K9P 39 55 a5 (179 ps), /N ¥ IR B 5 45 T % 28 7= A8 [ st
BOERDKEE; M EENSRBRBERRAREH T FHEGaNS EHRER S5
YA, FH, FERRIANF LN R D HUE RRED BRI .

180 0.55
g,&* = P8
170 054 |- § §
160 §
—o- EE#H 053 |- §
& 150 o
© o EEHRE
052 | o EHES®
140
4 ° EHE#HAS
130 0-51 ¢
. \ , (@ ‘ (b)
120, 10 20 30 40 050 5 m % 30 40
A% AR/ %

EH2 BELAESNEEHRTPHER(ONSEHRE SEHDMEEENEL

AHBRTFREAFEBFHFGNLLBRER SSHEE LT, KRUSIHENKHEA T
T HBEME AR AR, 2R MU B R A R R S B
Wa, 05 R Bl R B R R SR RS NRT N TR R E, B R AL R
RN ERREEED, RRENARAN =AM T RGN 515, RATR W TAE



2 REME EPEASHREEENWYERTHaMNE T8 REET R 409

FAUSL X B ATHHE SR R AR BHEN 4, F AFEN BB RES R, B
SIS BETEZ X HRER SSHEFRAT, XRHE MY A F X EBF 478U, F ik,
RINMANEETMHGRNEAAESHENEANZENESE SR EANTE
JEH.

AEHBTSERENSMAME; MA 4T3 KBEETBEEFERNTSAEHEE, S
BEABHAE. LEER1LAE2KER RINBE . ALRREFCRT IS %
WREE SEHNMEABRRTENSMWERR, SEMCENERALX. $#—5, B
REBRFHOFEFENFRIBEHR— A 390 ps WKEGHE, RN ERER. -2
XA UL — A BRE SR ML . XA L5 Johnston &V MBS 4 R — 3K, i
MEHBE AW ERTHA-EREFEEHBRENTSMAKER, EESFHEK BFEN
BIANBEAERN AR EEEE, SRS NEM ML S . Pajak 20t 9 2 5250
ESE

4 % ®

DAL EFERTREAXLBRRY.ERTFHEGNZEHRERTE SSHNLEAEE
By FEMNTANELEH, SEMHENEERNTLX.
2) REARERTHFME T RA . ST xt ] DUE R RET AL

[1] G.M.Pressouyre, I. M. Bernstein, Met. Trans. ,9A(1978),1571.

[2] F.Alex, T.D.Hadnagy, D.G.Lynn et al., Int.Conf.on Effect of Hydrogen on Behavior of Materials ( The Metallur-
gical Society AIME, 1975),p.642.

[3] S.Mantl, Positron Annihilation, eds. P. C. Jain and R. M. Singru (South Asian Publisher, New Delhi, 1980), p.97.

[4] B.Lengeler,S.Mantl and W. Triftshauser, J. Phys. F,8(1978),1691.

[5] P.Jena, M.].Ponnambalam and M. Manninen, Phys. Rev., B24(1981),2884.

[6] Po-We Kao, R.W.Ure,Jr.and J.G.Byrne, Phil. Mag., A39(1979),571.

[7] C.S.Sundar, A.Bharathi and K.P. Gopinathan, Phil. Mag. , A50(1984), 635.

[8] F.A.Smith,C.F.Coleman and A. E. Hughes, Report No. AERE-R-10038, (1981).

[9] J.Pajak and B. Rozenfeld, Positron Annihilation, eds. P. C. Jain, R. M. Singru and K. P. Gopinathan ( World Scientific
Publishing Co., Singapore, 1985), p. 558.

[10] H.Rajainmaki, S. Linderoth, H. E. Hansen et al., J. Phys. F,18(1988), 1109.

[11] S.Chabik, Phys. Stat. Sol.,120(1990),K125.

[12] P.Kirkegaard and M. Eldrup, Computer Communication, 7(1974),401.

[13] G.Dlubek, O.Brummer, N. Meyendorf et al., J. Phys. F,9(1979),1961.

[14] Cs.Szeles, Gy. Lang, Zs. Kajesos, Mat. Sci. Forum,105—110(1992),1261.

[15] S.X.Xie and J.P.Hirth, Mater. Sci. Eng.,60(1983),207.

[16] RZEW HPE HERH LR, WEFR, 40(1991),1883.

[17] I.A.Johnston, P.S.Dobson and R. E. Smallman, Proc. Roy. Soc. Lond. A,315(1970),231.



410 7] i ¥ 46 %

POSITRON LIFETIME AND DOPPLER BROADENING
TECHNIQUES STUDIES ON THE INTERACTION
BETWEEN HYDROGEN AND DEFECTS IN NICKEL

WU YILCHU ZHU ZHI-YING
( Department of Physics, Zhongshan University, Guangzhou 510275)
YOSHIKO ITOH
( Nuclear Chemistry Laboratory, The Research Institute for Physics and Chemistry,
Wako-Shi, Saitama, Japan 351-01)
YASUO ITO
( RCNST, The University of Tokyo, Tokai, Ibaraki, Japan 319-11)
(Received 22 January 1996; revised manuscript received 20 March 1996)

ABSTRACT

The interaction between hydrogen and defects in annealed, 473 K tempered and cold-rolled nickel

samples has been investigated by positron lifetime and Doppler broadening measurements. Experi-

mental results show that there has been no effect of hydrogen-charging on the nickel samples contain-

ing only dislocations, while in the samples containing vacancies the effect was evident. A long-lifetime

component appeared for the latter, which may indicate that the hydrogen-vacancy composite is also

the center of vacancy agglomeration.
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