51 7 2002 7
1000-3290/2002/51 07 /1649-05

ACTA PHYSICA SINICA

Vol.51 No.7 July 2002
©2002 Chin. Phys. Soc.

Hume-Rothery

PACC 8160 8115 8280

41
Ti-44Al
8
45 9
Ag-BaO
Ag-BaO
" 60071017

.E-mail jlwu@pku.edu.cn

2001

27

0.15%

2992019

Hume-Rothery

11 12

. Hume-Rothery
15%




51

1650
1400
1200-\//\ Wi
%—(Y-La)
. Darken Gurry 1000 A L (B-La)
13
¥ 00 |
&~ =
1] I A
600 - %“gf < <
+ 15%
+0.4 400 _t—(Ag)
(a-La) -
. Waber 1455 200 — ——
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
75 % Darken- XLa
Gurry
14 1
AX = | % - x| =0.4. 2
18
n= 1-x Z, +xZ, 3
x B Z, Z,
0.1877  0.1444nm ° 1
|0.1877nm — 0.1444nm |
0 = 0 14ddnm =0.3>0.15
30%
1.1
1.93° 2 3. X

AX =11.93-1.11=0.83 > 0.4

20 60

17

Agla Ag,la Ag; La, Agsla 4
1.



1651

x 107’ Pa.

0.2nm/s
20—30nm

VG-LAB S5 .

1600
3ds/2
1400

1200

1000

SR /arb. units

800 A

1:3.

ITo

10nm.

3da/2

600 T
365

130 q
120

110 1

BREE / arb. units
g

370
ok eV

375

365

2 Origin
3d
284.8eV
374.1eV ©

370

it /ev

3d

3 d5/2

375

Cls
368.2eV 3d,
3

Origin 3d
Cls 284.8eV
3ds, a-367.6eV  b-
368.7eV  ¢-369.9eV
3ds, b-368.7eV
0.5eV

AlyyAgy-368.8e¢V Al Ags-369.0 eV
Mg, Ags,-368.7eV Mgy, Ag;-368.8eV  Ag, Yb-368.8eV

Ag, Yb
368.7¢V . c-
369.9eV shake-up
3d
CCS
Inm . a-367.6eV
Ag,0-367.8eV  Ag0-367.4eV
a-367.6eV
b-368.7eV
. X
1
Agla  Ag, La,
BE,
2
BE; = hy — KE — ¢ 4
hv KE ¢
BE,
BE; = BE; - p. 5

21

ABE; = - Ap + AE + eV + f Aq + f AV
- Ap AE
eV

S Aq



1652

51

10

f AV . 6
- Ap
2 Watson Au-Sn
Aﬂ 21
X
3d

Hume-Rothery

Agla  Agylay,

Feng D 1998 Physical Metallurgy Beijing Science Press  in Chi-
nese 1998

Wang Y S et al 2001 Acta Phys. Sin. 50 1329 in Chinese

2001 50 1329
Guo G H et al 2001 Acta Phys. Sin. 50 313 in Chinese
2001 50 313

The Materials Information Society 1990 Metals Handbook U S A
Materials Information Society

Xiao ] M et al 1992 Theoretical and Applied Researches on Rare-
in Chinese

Earth in China  Beijing Advance Education Press

1992

Liu F Z et al 2001 Acta Phys. Sin. 50 532 in Chinese
2001 50 532

Tang X F et al 2000 Acta Phys. Sin. 49 2007 in Chinese

2000 49 2007

Xia K et al 1999 Scripta Materialia 41 67

Xu B X et al 2001 Acta Phys. Sin. 50 977 in Chinese
2001 50 977

Zhou R S 1992 Physical Metallurgy

Press in Chinese 1992

Beijing Advance Education

13

14

15

16

17

18

19

20

21
22

Haasen P 1978 Physical Metallurgy London Cambridge University

Press

Hume-Rothery W et al 1954 The Structrue of Metals and Alloys
New York Institute of Metals

Darken L S 1953 Physical Chemistry of Metals

Hill

Wagner C 1952 Thermodynamics of Alloys

New York McGraw-

New York Addison-

Wesley

Lide D 2000 Handbook of Chemusiry and Physics New York CRC

Press

McMasters O D et al 1970 Acta Cryst. B 26 1224

LiZ et al 2000 J. Allo. Comp. 299 195

Jin Y C et al 1988 Thin Films
in Chinese 1988

Perkin-Elmer Corporation 1988 PHI5300 Instrument Manual U S

Beijing Electronic Indurstry Press

A Perkin-Elmer Corporation

Briggs D 1977 Handbook of X-ray and Ultravoilet Photoelectron Spec-
troscopy  London Heyden & Son Lid.

Comford A B 1972 Diss. Absir. In:. 33 2541

Gleiter R et al 1972 Helv. Chim. Acta 55 255



1653

Intermetallic combination of lanthanum and silver
nanoparticles prepared by vacuum deposition

Xu Bei-Xue  Wu Jin-Lei' Hou Shi-Min ~ Zhang Xi-Yao  Liu Wei-Min ~ Xue Zeng-Quan ~ Wu Quan-De
Department of Electronics ~ Peking University  Beijing 100871  China
Received 27 August 2001  revised manuscript received 19 December 2001

Abstract
The tendency of intermetallic combination between silver and lanthanum is analyzed based on the Hume-Rothery rule and
the possibility of forming intermetallic compounds between silver and lanthanum in vacuum deposition is analyzed according to the
condition of vacuum deposition. The X-ray photoelection spectroscopy method is used to analyze the thin films of silver and lan-
thanum formed by vacuum deposition. The results confirm the existence of intermetallic compounds between silver and lantha-

num.
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