321 HW 4 M O Vol. 21, No. 4
2000 4 4 H CHINESE JOURNAL OF SEMICONDU CTORS Apr., 2000

sk 3t Fe/GaAs(100) 52T B F45 4
Ao A

s akhdE AUERD BRAR BRiRE R Bk
(B e AR [ B R A S g A, Y JIE 230029)
W A )R R IRBF I T 4 CHLCSN Ha BEBEAL I G aA s(100) 21 k2 1L 1

HLT S AT 290 45 R AR W, GRBEAL RERILIE As 170 BR AL A4 10, 055 As A1 Fe A EL AR
FIIEHE5 T HE GaA s(100) 200 A1 1 B8 I A g E

Kim: Gibife; SRS BT ER: BT
PACC: 7330: 7530: 7570; 7650
PESES: 0472°.5  XEHRIAEE: A XEHS: 0253-4177(2000) 04-0340-06

Effect of Sulfur Passivation on Electronic Structure
and Magnetism of Fe/GaAs(100)"

XU Peng-shou, ZHANG Fa—-pei, ZHU Chuan-gang, LU Er—dong,
XU Fa-qiang, PAN Hai-bin and ZHANG Xin-yi

(National Synchrotron Radiation Laboratory. University of Sciences and Technologies of China, Hefei 230029, China)

Received 11 December 1998, revised manuscript received 11 April 1999

Abstract: The electronic structure and magnetism of Fe overlayer evaporated on sulfur passivated GaAs

(100) by using CHsCSNH: have been studied with synchrotron radiation photoemission (SRPES) and fer-

romagnetic resonance (FMR). The experimental results show that sulfur passivation can prevent As from

diffusing into Fe overlayer, weaken the reaction of As with Fe and enhance the magnetism of Fe films.
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FIG. 1 (a) As3d Core Level Spectra at Different Fe Coverage:
(b) As3d Spectra Fitted with Surface Components (S1, 82), Bulk Component ( B)
and Reaction Component (R): (= 100eV).
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(b) Intensity Attenuation of As3d and Ga3d Core Levels in Fe/GaAs( 100) with Increasing Fe Coverage
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Subtracted Spectrum with Fe Coverage of 1. Onm from That of 0. 6nm

KT W BAESEIX ik, AN Fe 8136 5 F 20 AT T AL RUARBEAL 1K) GaAs(100) R HISHE Fe
WL R Bk AL R WS FMR)  AEF (34 9. 4G Hz, TGN S EIA 14T T Fe WERSEZ 1T, &5 S I P8 7 BT, ]



41 PR AR BB Fe/GaA s( 100) S5 o 1~ 45 ke ARG J52 (1) 5% )

345

PAF 3, 28k 10 & B T 0. 5nm I, REEMZEE] FMR 55, 4

B EAK ) 0. Sm B, ZEBEALRES o, A0 AR BEBVRI G FMR £
o, AL A BEALRE o 5O BEAR 5. B4 B 26 1% 08, FMR 1’;. 5
SR, JE IR R IE S, BE 2Bt 0 BB SUALRE R 2
MR 555 H o B R 5 3, 1736 9 30 30 FE L oK S B o . mut *“E
HE—BAEYE T BTS2 7T LU 4R GaAs( 100) RIESMEAE K 2 o
Fe I R po __,_J\d;_(,_
4 L

B koe '

e AR £ Bt e 0 Bl Ak 7 32206 GaA s((100) B b BEAT 7l Ak 2.

FERIE AN E A4 Fe 4 ik 1 00 S, 0 R 1) 28 0 5 06 o 7 i 0% B 7 A ST Fe MMBLAE RAIAL G
(SRPES) M8k B L4 ( FM R) 55 BEW &k 6 AR BFIT T WL FEAL AT Fe/ GaA s( 100) B0 GaAs( 100) % i f8k

GaA s( 100) S 101 HE -~ &5 K R0 R 0G0 52 0. SRPES (19 45 3L W, filf 3 A 1

AL I E GaA s(100) RN GaS BEALEE 'S Fe W™ 4 5t HRERIE, ARZTEE.
FIG.7 FMR Spectra of Fe Overlayer at

A6 B, IS5 T As Y5 Fe (AN BARERIJFHLIE As 7] Fe ARAEJZ

Different Coverage on Both Clean GaAs

P8 AN A 98 T e E (B .l FMOR SRR AR R R AR

(100) {Denoted by Thin Lines) and S—pass—

GaAs(100) P Fe U715 RE A (1 lE#SC'f’HUF'fL’iIE"): TLL ivated GaAs(100) ( Denoted by Thick

“hig. Lines)

2 % X WM

[ 11 G.A.Prinz in Ultrathin Magnetic Structures Il, Edited by B. Heinrich and J. A. C. Bland. Springer and Verlag,

Berlin, 1994,
[ 2] R.F.C.Farrow.5.5.P. Parkin and V.S, Spereiosa. J. Appl. Phys.. 1988, 64: 5315.
[ 3] A.Filipe and A.J.Schuhl, Appl. Phys., 1997, 81: 4359,
[4] E.D.Lu,F.P.Zhang.S.H.Xu et al.. Appl. Phys. Lett., 1996, 69: 2282,

[ 51 BEARAR, #8248, dtthar, 5, =S4 4], 1996, 17: 545 LU Erdong, XU Pengshou, XU Shihong et al. .

Journal of Semiconductors, 1996, 17: 545( in Chinese) ].
| 6] B.Heinrich and J. F. Cochran, Adv. Phys., 1993, 42: 523,
[ 7] D.E.Eastman and F. J. Himpsel, J. Vac. Sci. Technol. ., 1982, 20: 609.
[ 8] C.J.Spindt, D. Liu, K. Miyano, Appl. Phys. Lett., 1989, 55: 861.
[ 9] H.Sugahara and M. Oshima. J. Vac. Seci. Technol., 1993, A11: 52.

Chinese

[10]  BLALN], R RS b i 0, 1998] ZHU Chuangang, Master Thesis of Chinese Science and Technology U ni-

versity, 1998(in Chinese) |.
[11]  K.Schroder,G. A. Prinz, K. Hwalker et al., J. Appl. Phys., 1985, 57: 3669.
[12]  G.W.Anderson, M. Chanf, X. R. Qin et al.., Surf.Sci., 1996, 346: 145.

[13]  R.Klasges, D. Schmitz, C. Charton et al., Berline Elektronenspecicherring-Gesellschaft fur Synchrotronstrahlung

mbH ( BESSY). Jahresbhericht, 1996: 379.





