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Tt is known that angle-resolved x-ray photoelectron spectroscopy (ARXPS) provides, in
addition to ordinary XPS information, quite new information comcerning the crystal regularity
of the surface layers, This technique was used to characterize the initial crystal growth of
gold films evaporated om GaAs (110) surfaces to a thickness about 5-6 A, The angular
distribution curve (ADC) of Au 4f photoelectron intensity showed some clear fine structure
after the heat treatment for 30 minutes at 350-400°C. Taking the results of chemical state
analysis into consideration, it can be concluded that the Au atoms grew epitaxially in an
island-like faghion. When the annealing temperature was raised over 450°C, the fine structure
of ADC from the Au 4f peak disappeared, implying diffusion of Au atoms into the bulk GaAs
crystal, In summary it is shown that ARXPS has quite useful applicability for investigation

of the initial crystal growth of very thin films evaporated on semiconductor surfaces.

- o XPS w7, BlEofRAMEL RS 5
L, R, HILORROREREREL D LT
X%, AEOHMEYED, BHDEETREORE
s A T A WE T 2R, T
XHIEETONHE (Angle-Resolved X-Ray
Photoelectron Spectroscopy: ARXPS) »iffifh

XA F A2 M aviE (XPS) vh[EikERE D
Fy B oA ) E -y OFERE LTER R
PHLTED, B RE{LRRBOE,
FEEENNESE LCESHEER T30 &

s SR 1 ok S TR LRt Td B, fEk o0 T I - THES R BT
992 FRIRTTHRET 4-3-16 R b T E ., — 21, BHEE0 L0 E



THE ARG, B,

v, IR E TR TR AR TR S h sk
FRUETHI L X D, HeRETEEI L
WL EL AMTH S 08 ChiliBRNc, B
LT T IRER R B i B R B L0 B,
S—opk, BEEREEE A E B bhD XS
B4 (X-ray Photoelectron Diffraction: X
PED) |t L, #HERORERT M bR
HERSBTOMITEIEL HE 3+ 2 40 TH
56l = pIEa XPED 11RO BERNT Ik
WA e, EEENAREES D M TE,
BEREHG bR T E ETEEHE ok aid
LEED % RHEED) wmHETzL0&éEL LR
Be S TREAORMNICER LT, ARXPS i
IS MO EITE ISR LA BRI DTl s,
BEF N A AR TR, B Rb Rt
Blé s oBRNEAB HETH B4, Ohmic

007 Sal01 L foo]
Riiife)!

170} Az SCAN

(b)

Fig. 1,

i, SR

Beml, Schottky [BEEEZ: 2 o> B A I 5
Bl ®E-PEE M-S RAEOF 7
D4 )K= VIRRIRTHE D, M-S RED
FEAY LR e BRI, U Ty, v s
o, GRS Y 7 AT b T E R, 0 2]
EROWHSRAERRE, SRR, PR
Bigin B BT A R IR B v,
ISz seihetdc ARXPS e v, &
PR 5 S IERCEEEH I T 58 - ik
HI DL REeRBEL, EEhEN X T o2
)t — s DT T IR, HIEIA S LR
B R SEHREoRE, LR =YX
¥y VRSB ORI RS AT, Thic X
n, BB N T, M LR B
5z 5 ARXPS @, o X 57k Eo
Fy Iy V- LICIERCE L, L

oo} Az sCAN

e=90°([00])

8=90°([11d))

(c)

(a) : GaAs crystal structure, (b): Miller indices of planes and directions,
{¢): two angle scanning azimuth, i. e., [110] Az SCAN and [001] Az
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Fig. 2.

Angular distribution curves (ADC’s) at the
1107 Az, (a): Ga 3d, belore gold evapora-
tion, (b): As 3d, before gold evaporation,
(¢): Au 4f, after gold evaporation and an-
nealing at 400°C, 30 mirn., (d): Au 4f, after
ref. 13.
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Angular distribution curves (ADC’s) at the
[007] Az. The notations have the same
meanings as these in Fig, 2.
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