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Bepig s P2 By gras 23 a4 P R F i
PR 200 AR AR OR B ROR I TR 75 5K, SR H] AES,
XPS A DU Hebf L1t Al 952 643047 T WH,
Sy 7 R 1623 S5 e T gl K R AwDU £ J2 [ K
TIOK BB 42 S8 DU JELIRI 2 T 5. (H A2, R TR 4a 0k
SR AUDU, Aw/DU 48 J2 (1) St IRIAT Jy, S 1 4k
BT 8L RSFRON J oo 2 40 B4 3 201 DU,
Al Au HL T E5 10 SRS ARSI UR LR IE. A
SCHRIE R W 085 ) 4% AI/DU/AL Au/DU/Au “=
Y6 S R, SR AR HL BT (SEM), X 2R AT 4
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O ¥ ¥ DU #, DU $E# £ 5k 78 7> WL S, i 1R
2l L B AR T AL 2, SR 2 B 1K Ui i i e
N HEFE T S B, BT == 8 I ST 5 1075 Pa,
B Si(100) THLE Fr, TAESAAN 99.9999%
mal Ar S, PUBUS R P L IR A 50 °C.

3 R 534
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Bk, 2 Bl AUDU/AL KE 5 I8 1f SEM TR
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K, FER K B JL T A A DU 2R K 3 08

Al/DU/AIL, Au/DUAu FHfi 57 SEM F ), HEl 3(a)
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Au 4f LTRSS G e 83.7 eV, Skl — 5 b
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YCARERE AR E P O 1s i, 532.5 eV 4t
FALZEW I ) O 1s 1%, 533.3 eV AL RN RAR & 1
H O 1s B BEAE ZIBhEEAT, ALFEZ 1) O 1s 455
REVEE A7 [ IS B I A% 30, 15 5 R Kk sS, WAL 3 2
531.3 eV, HiAth 2 Jolgei 2k, L] AL %2 i O
PL ALOs JE X AFE7E. B ZI 4k 2L 3E 1T, 7 AVDU
FLIH AL, O 1s 4545 BEVEAT 1] % B8 o i 9%, tH 531.3
eV 5 530.5 eV & N4l ik, 530.5 eV AR E A ALY
H1) O 1s 45 k. BE 2 Ak 2L 1T, O 1s 854 hE
U o7 1 — 25 AR BRI B 50, 531.3 eV 4o 2k, H
171E 530.5 eV 41T, R WI{E DU 2, Sl O L
A e A7 7E. HIE 7(b) FI %0, 7£ Aw/DU/Au
PRI, O 1s A7 3 MG ILE BT, 3 NI 45
ERESN Ik 531.7, 532.4, 533.5 eV 4R, Hih 5317
eV HITAUREAEAEME 711 O 1s i, 532.4 eV AR
FALZEW I O 1s 3%, 533.3 eV ALK NIRRT+
O Is it B 2/ b E4T, Au B2 10 O 1s 45 &5 fE
W 2%, Au 85 =% O fA1E. 1F Aw/DU St X
DU ¥ 2, O 1s 45 & hE N 530.5 eV, SR AN LY
HR O 1s &5 & fig, RUIGE O LAY 42

7E. MLt AUDU/AL ¥4, Au/DU/Au ¥4 DU 8% )2
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Au/DU St Akt L T 8l A0 U 4f U, R
Au/DU/Au ¥ i DU )21 O F AR i .
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FEZ k. i1 ¥ PHI 650 74 SAM EA3 33 X R Th fig,
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Ja AT I A, MR g R W 8 JR. AUDU B Ak
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Study on interface of Al/depleted uranium and
Au/depleted uranium layers deposited by magnetron
sputtering”

Yi Tai-Min"  Xing Pi-Feng Zheng Feng-Cheng Mei Lu-Sheng Yang Meng-Sheng
Zhao Li-Ping Li Chao-Yang XieJun DuKai Ma Kun-Quan

(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China )
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Abstract

Aluminum/depleted uranium/aluminum (Al/DU/ALI) and gold/depleted uranium/gold (Au/DU/Au) “sandwich structure” films are
deposited by magnetron sputtering. Diffusions of Al/DU and Au/DU interface of these samples are investigated by high resolution
scanning electronic microscope, X-ray diffraction, X-ray photoelectron spectrometer and scanning auger microprobe. The results show
that deposited DU layer is of columnar grain. Significant diffusion takes place at AI/DU interface. Intermetallic compounds of Al,U
and Al;U are formed at AI/DU interface by chemical reaction between Al and DU which induces chemical shift toward high binding
energy of Al 2p and toward low binding energy of U 4f. Microdosages of O exist in Al over-layers as Al,Os, in Al/DU interface as
Al,0; and oxidation of uranium, and in DU layers as oxidation of uranium respectively. Just simple physical diffusion takes place at
Au/DU interface. Binding energies of Au 4f and U 4f shift toward high-energy tail induced by cluster effect at the Au/DU interface.
Microdosages of O exist at Au/DU interface and in DU layers as oxidation of uranium. Diffusion at the Al/DU interface is more
obvious than at Au/DU surface. Under the condition of the same thickness valuses Al over-layer is more effective than Au over layer
to protect uranium layer from oxidging.

Keywords: Al/DU interface, Au/DU interface, magnetron sputtering, diffusion at interface
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