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O EL A D' A AR AR T d, e 20 il sE X Cr
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Fedh R M KRR TAESE TAES K B LM R IR
5 /nm K /Pa /Pa I S8 ZH /°C

a 100

b 200

. 1000 Cr/W 50x107% 28x107* Ar20sccm 800¢V 70 mA 90 ¢V 20 mA  40—70

d 200

e 400
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a
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C
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o+ 50 keV 25 mA 1.9 x 1018 H+ 1.0 x 1022 H+
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KA R A 33 4 LB RE T 70 A (X (EDS) X 4
sl T R FE 43 A 43 A, I SRIM (stopping and
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JEor A R
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4511030 keV I DT A1 50 keV I HT ZEANA JE JE Cr
JZ 1) Cr /W XUZ Pk RIS A2 0 AR s, R
M4 5 2 ERE S g 5 0 L) KRS TR A TR S,
DUE SR S dm 5 IR FE— 2 15 A(X) AL 75

BECrZREERZE (Hh X RREBE PSS,
HIESIASZ

A(X) = BTHE - CrRJREE. (1)

#3  FH SRIM B DT /HT 1E Cr/W W2 Bk Bt U 2

A 5
(Cr B nm) a(100) b(200) ¢(1000) d(200) ¢(400)
TR /nm 30 keV (D7) 127 (107) 210 (330) 334 (143) — —
(SR % nm) 50 keV (H1) — — — 235 (179) 390 (82)

i DY UM R E R G A HY U R .

K7 HT & A 200 nm Cr/W HifoRE

K a, b, c ZZHFEM 2 30 keV A [F A7 2
SRR, FTULH A(a)r, A(b)1, A(c); BHIERRS
Z AN LI A d, e PRALEE R4 50 keV (154
M, FrPAR A(d)2, A(e)s 735785 ZAHXS B 22
. (1) KisHTE3, B FH MRS AL

Aa); > A(b); > 0> A(c),, (2)
A(d)y > 0> Ale),. (3)

ULEATE EIRPIFIREE AT, XFa, b, d Z4HFE
m, R T2 FEE Cr E2d Cr/WIREG Ei#EA
WL XF e, e PRZHFE S, DRI HEOR 5 RO BE AN HE
ARG Cr )2 R BE, B LA 2 Hoka IOk R s fs B AE
Cr 2, AReEA W N 6.

PR E AR 65 B 45 R, a, b, c = AT
il B BE = A 30 keV IR 5R FE N 1.2—1.5 x 10%7
Dtm~2.s7 1 FE&Z8.0—9.0 x 102 Dt-m~2 IR
FERRE, RN a, b ZLRE 5 TR BE 3 K TR S AR
SR CrR)Z R, s 28 e Cr/Wik
ARl ARG HEN W SR N, 25 B2 b AR
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FE b (R BE /N TR b A 5 1) Cr )2 B B2, BT LA
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RE IR, i g B2 c AL A R T A .
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OEN dHFE S IR E K TR A S Cr E 1
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Ja HEN W S P, 4 SRR d 2R R TR
HB AR %, SN e AL R IR BE /N TRE S A
SR Cr 2 ER, b+ K28R sk T
CrZ2M, NEEHEMES] Cr/WIR &2, St 4R
Je e PRI BA RN, b, dHALRE RSk ss
BRI S R A WIS, WATE LR PR R
ML HE T, Cr/W L3 EFIF o &0, 1
a AR BT LA LRI R, 2 H
ET B2 R, AR CAE W SR — 2 56 %
()78 55 M5, Bt DAAS R 8% A5 2 T B BTN e, e PR
SRR S0 25 R, R RS R T A R, WBATE b
WP RS0 26 R, i ATE Cr I A K&
RAEMIABRIEMFE, CrlZER S RER Al
R

g% TR, ARSI 45 R BTE M RE AR R IR
A SUTEER N, Cr/WIREIEZH R T2
W, WHAWHRBREAN—EENCriRE, £5
HELE UL S, HEW HAE FALER 2 i T2
BN Cr BN, SR T W AR S, ff
TEVE 2 RS AR AR, PR A B A L B A 120) R R
FRE U B B 126:27) 5= A s B 1 9.

4 %2 W
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W 3 1 % B AN R JREJEE Cr A 5, 45 5 T
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AR S, 75 Cr 25 W B FLTH R X 35k Cr, W il
JCE A 43 AT, U AE R 5 R A 2 Ak T XA
Cr/WiRA I IEZ R

2) 471 41 HL B R T T 55 43 A A SRIML S 2 45 41
SRR, fEmEAe KRR M ABUER T, 51K
WL SRR A R 2 R, B R T A VI
;i FEORE - 5 P 5 ) PR AELRE i, R EN
Cr/W ¥ 2 (3R R/ B 2. 3 Ul B 7E = g K
HMPABUARB&ME T, Cr/WIRAREZH R
T BE R,

VL2 1 R A1 S0 48 T T R B, LSRR
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o ] 5 92 0 R T K S
BITIE ST R IR S0 rh 28 T35 B, 76 86— R 50
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Irradiation effect of deuterium or hydrogen on Cr/W
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Abstract

Cr films with different thickness values on W substrates are prepared by double-ion-beam-deposition(DIBD) method.
The deep distributions of Cr and W are analyzed by energy dispersive spectrometer. Hydrogen and deuterium irradiation
of high energy and low flux are carried out in heavy ion accelerator. The changes of the sample surface morphology
are analyzed by scanning electron microscopy. The injection range of hydrogen particles in double layers of Cr/W is
simulated by simulation software SRIM. The experimental results demonstrate that a Cr/W mixture transitional layer
is formed at the interface between Cr and W using DIBD method; hydrogen and deuterium of high energy and low flux
tend to be retained in the Cr/W mixture transitional layer and form gas bubbles, while the Cr film is not easy to retain

enough hydrogen or deuterium to form gas bubbles.

Keywords: Cr/W mixture transition layer, hydrogen or deuterium irradiation, double-ion-beam-

deposition

PACS: 61.82.Bg, 61.80.Jh, 61.82.-d, 52.40.Hf DOI: 10.7498/aps.64.026101

* Project supported by the International Thermonuclear Experimental Reactor Program of the Ministry of Science and
Technology of China (Grant Nos. 2011GB108008, 2013GB109003) and the General Program of the National Natural
Science Foundation of China (Grant No.51171006).

t Corresponding author. E-mail: gouchengling@buaa.edu.cn

026101-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.026101

	1引 言
	2实验方法
	2.1 样品制备
	Table 1
	Fig 1

	2.2 样品处理和表征
	Table 2


	3实验结果与讨论
	3.1 膜层形貌及其与基底界面处元素分布
	Fig 2
	Fig 3

	3.2 氢氘辐照后样品形貌变化和H+模拟射程
	Fig 4
	Fig 5
	Fig 6
	Table 1
	Fig 7


	4结 论
	References
	Abstract

