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1 3

i i 4 R AR AN £ 2 BRI T IE A AT B B AR . 7E 2 B4R A B (I GaAs,
Si) FEKHMHEHEETRLNLrEARGEUTFESNEHAS, HFEF FRXAUERK T
N MNEMMAARAEER, B LEKEBEHEERZEE, BE F#T 2SR
Wi AE M UM & R R MIE, M AMNKER. Bl 274 GaAs(100) 1 (110) 1/
BLE ZnSe # & A K 8 R Fe, Co U, BT THRAWSEMABE RN ER T
fE. B FREESEEMNEFRKBE FEENEWN ) BESHRNEE/EMR, ATEKER
EMWEERE, LA MEE B/ 50 R W RETIREFGES. A, DAEAHRE
RERE, AARNSERATEE. ATMES, XTTANRRAEH#THEARL, LG Weaver
05513} Fe/GaAs(110) F1 Co/GaAs(110) 5T KB 5L . 4 32 B [ 3 48 59 0% B &% ST A 5%
T Co/GaAs(100)-(4 X 1) 3 T i F T8 T 5 A 57 T8 45 #0, 3F 1) P 8 B L 4R (FMIR) Wl 8 T 4
K Co B i 1 1 5%

"ERABAMFELSHHKRE.
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2 LRk

LREEGEERFAFESERE(NSRL) S TREWTHRMN. VSW BRETE
MEFETRF2.67x10  Pa. h THRBENRE REE, L TFREIEY 100V, HPE
(E/AE)~500.

n & GaAs(100) B B AL E W ME MM EL B, FABRETE. RANER
K FH 800 eV Ar” Jk 4T, I 7E 500 TR K. 23 JLIRFEFR, X 5 2% 6 B T 68 % AL (XPS) 1 U
GaAs R, WA KU C,0 K5 3, [ D2 2 HE M 1) (4 < L IKAE = 7 47 57 (LEED) B #.
KA BT HRMBKERL(99.95%) &8 Co JR AL 2 K | GaAs(100) 4 JiK L, 1 5% d fh Ik

REATERIFE 331077 Pa, XPS M H AW, B ERH CHOMEH.

As 3d, Ga 3d 15 BE 4% 1 SE H & /b £ 1 GaAs(100)FE RN As 3d, Ga 3d TRER L 1
SREHE, EES MR L R POSHERIEH )
Hl Voigt & # (Gauss & # Ml Lorentz Ga 3d As 3d
B AR, B E S B h 5 Pl Spin-orbit splcting 0.44 0.6
&4 BUE T Lorentz & 5. B & Branching ratio 1.5 1.5

' Gauss & % 0.42 0.45

B2 B, % B £ B Fermi 24 e o o2
1 _ZR 5T B ) j .
I PR - 2 XY 1 7 2 T 3 R i A BE shifc of S1 0.34 ~0.35
i, &R D-S Axd prug 7. BE shift of S2 -0.37

FMR U & % =i\ T #17, fr i Mm
EAH.ISHae B MNBREZZHH AT, £ Co BRI PTR 3 nm 1) Cu R 1L Co BBTE
FES PR A MRS M 0 BE 7X10° A/4nm, B E L5545 PiTRE
H.FMR {554 FMR B R B3t # 3% K # (dX'/dH).

3 BREW®

3.1 Co/GaAs(100) REM R 5 LEH

K1 RZERMEK Co/GaAs(100) FHEMNR Co & & H T Ga 3d(a), As 3d(b) T8
Rig, REMHB N _FEDEHIRIE. FRIECHZIANBEARERER 1. HHE
LA, Bl REM SRR RIER 4 N R T REkEGE RN b MRE R T T sig (e h
s), FHKMMEERNE L. X As 3d, 38 & 5T I8 AH X T 14 & 55 & n) & 3) 6k o (1R 45 & RE
)3 0.35 eV, X5 CE[8]IRIE M GaAs(110) ML RF & /R EF. M T Ga 3d, WF
HAAERGED FIRANREOAEFSEGER s1,2)UEFTRBAEGHENEG R, Kb sl EHX
FbiEmENEMRA T 0.34 eV, T 2 H A EE AL 30 0.37 eV, X 5 Le Lay 2%
P (4X2)GaAs(100) R H B & R LU, 1% s1,2 1T Ga J&8 F I LR A ZF 6 19
Ga I BEMTER. AMBIMMEMRTEML AN (4x1), H As 3d 1 Ga 3d TREREE LR
1.05, 5 E K (110) R &M, HER T A ER EWAT Ga B Ga B B 7T g k. H o6 aT DA
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AZHBHNBHRAREFEENHAENN Ga i B, 2 K ERETHABRAE X Ga R
TH) Ga KITTMR .

VIR Co Btz B )5, Ga 3d, As 3d R R S RHE M5, Z Co & 1z /KA E] 0.2 nm B,
RMECEH R, IRUKRBEERET,CoMM IR T EE GaAs ¥R K & 18 X9 51 R Y.
&2, Ga 3d, As 3d & S (9 % 3 /8 b B DL BT 89 Kk A4 & (A8 R ), SR BE 7 o X A0
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(2) A& & /om B /om
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KoL & 47 3% & /arb. units

‘ =) | =) &
W & 43R /arb. units

; d =)
S @

75 77 79 81 53 55 57
B/ eV 5 f/eV

1 KA Co B E T B Co/GaAs(100) F T i1 Ga 3d(a) M As 3d(b) Wi BERIE R 4 HF R 7 % BT U&7 51
M s,br RR, T HEE hvh 100 eV

K58, EMNaAREBETE Co RN As R TURLE Co 52K Ga R T, H
Gauss £k % KT AR SHIEMI LR, R T S AL 2B ME MBI —1#.0.2 nm 17&
R, Ga RV & B R E WKL &R 53) 0.68 eV, B i H L F] 0.9 nm B, fX T kg
fr#s 0.85eV. T GaWH M E T Co,Ga3d RNIEL G RERIEIIZRUKRUAMEE Co &
RN, AR L BB Ga R T A K3 Co BIZAK, MR, [ CoGa &£
BB, NI REGGRIBE. RAMLEZEHE KT Lom J5,Ga3d RNIEKE &
BEARALIR /AN (KT 0.05eV), AR H Gauss & 52N (L1205 0.45 eV), KR B AR
B Ga g TIE B A mAARERTEE N, & T 8RR E KA FIREEF, o LAY 1 R
MEZTH. XWMAUMN Co it ikt —PRIELCEERFEH), CoBREN
0.51 nm i, Co 3d CH L& /B ML, EF 0.9 nm i, I T L& ERBALK Co K A1, K
HYTARI Co OB & )R B .

J3— 77T, As 3d [ N & () £z B A Bl 7 A BE A9 38 i T AR AL (4 TR 45 & B 0. 41 €
A, KB LR 53R s LU 5T ), X BEF] Co—As AN T8 E. FIRY As 3d M 45

o
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RRm(RT bIEO3S5eVI)HI—FHWAFEGEIR), EREZEN, BER4E SN
0.2 eV, BB AL, ZEATE As RS, B BILRERIT As, X5 Weaver
81 Co/GaAs(110) &R —F. A T #— %
IELEREWIT As MFEE, RMNB CoBERE W
MARFEMER, B2 2ARBEHRETH As 3d .
R M2 W, URAENS5.5L(IL=1 \M/\
monolayer/s) B, 7E 45 & e M X T As 3d & & 4t
S 2.8eVAAHA—FHRHFIE AEEER
EHEmM, BHh AsO 11 As 3d R4t REER
B 31L B, % Ak 5 16 3 — A 858, X R W R 1 R
FrEo As #: 84k, TE R AsO B. B4 KFIEE
BB FEMNCoBERET As R FRMBINHET
HiBH Ik, fF As 3d R B UE AR S5 . AN, BB A I 3
Ga3dKifE S, KM BEHEEREEAE GaO B k. \\L
K3 2ARK CoBHRET Ga3d, As3d 1y
B R SR BE LA X B SR BE I R R i £k (HR . ' ' '
B 1 ffE), B 3 7, Ga 3d BRI EHEE % e
ERIMRERSS, EEE AT 0.50m J5, EM
R AR R (), 205 am BETF As ) Lo
3d,Ga 3d BREG ERHUMABTHFHES  mapmphsom
FE(HH 0.45 nm), X — B, 5 Co G
EWH Ga R FIEBERTMARERNTEEN, BIHK CoEBE. 35— H M, As 3d R NV IE
EEMRBRENESE N NERBS. BT R &N B 7K E 2 E 5k, BT e
R, REMIES Co RN As JR F R — 3 Co EAF I #, 3 M F Co HfhH.

K&K 51 5% £ /arb. units

ln(l/lo)
In(1/1q)

0.0 0.5 1.0 1.5 2.0 2.5 3.0
& & E/nm

B3 TR CoBHEMRTH Gadd(a)fM As 3d(b) KEHBERRME(REE 1 HER) TEIHRER), (4)
AT ERAMER, SRR RN G REAMT As AT EURRHPEBESNAA @, + , BET

AT EEHAL T RN R KR As, Ga JR T £E 5 AL BOIRBE 2 A, AT E % L
T As3d M Ga3d TREFIRETE M. 3 Co Bt EBE (FF M RN A58 ) I, T & 4.
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LB R
0 (z—a)/b
0Ga€ @ (z< a);
= 1
06a( %) 8 (2>, (1)

Hop, oh, 2 GaAs #1 K £ Ga IR T ¥ (22.18 atom/nm’), b, h W& 2%, R R E L
GaRFIH Co BT BKE. (1)L, Ga 3d RFEHEZE TRER:
Iga( )/ I, (0) = e ¥ %0 4 [ g /(Xsin @ — bg,) [[e” ¢/ M0 — g7/ b, ], (2)
Ia(a), Ia(O) R RBEEN o MIEHREMN Ga3dfE5HE, 0V HHE KB FS5REN
R Ay, LRI 90°.
T As BT, HIRES M RS K

Tt Tt e (2< a);

seg
PAsE

(%) = Ohs (2= a),
Hi g GaAs #E FHI As KB, o2 A1 o Bl R AT MR E Co B K As R T
FZ, casfl bp ABLESE, AR SKTAEN As R TR Co ERANY BKE, B AT

4.

(3)

In( @)/ In(0) = oX5/ sl cas/ (Asin @+ cag) 1[1 — €7 &1/ eat 1/ 2sin) ]

sol

+ oas/ POAs
+ [ ba/(Asin @ — bpg) J[e” /0 — = /by, (4)
In(a), LW OB FREER o MEEREE As 155 HE.
FIFHR2), ()R, WUET Ga3dd,As 3d T REL R MMM, WA 3 FRLLFTR.

(1 — e a/}\sine) + e a/ Asin @

A 3

As Ga
% &
; 4 : E
o
S |
T le-GaAs i T [+ GaAs
——— ColiZE — —— CoREE —*

Bl 4 Co/GaAs(100)FTH M Ga, As RTFRESAET BRER SEBEENCEXTHH

REEETHTHFEERTORN, FRERANER, REFHUE. M T Gadd a4 R
BN, bg,=0.36 nm, M) b, RHRNK Ga R FRFEREMIL. X F As 3d, S HEH
REZR, BEEBE o NEFRAX, BENUERKN, BMIEILRED o/ LFAE,
ZF 0.5 nm, Ga 7 Co Z & K ¥ M B 1R ¥ 7€ 0.3 atom/nm®, 24 T & GaAs W E/
0.3%, T PREREME CoBREREERME MmN, BRE N 1.44,2.2,3 nm B, 751 4
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13.9,11.930,11.13 atom/nm>. FH N FI 7 BUEE bah 0.365 nm.

Pring %10 4 RE W, Co 7T LU GaAs(110) F1(100) F i S & £ K, B LR
7 bee #H Co JE, AT G RXF T LB R, BT Ga JR 778 1 M i T2 A 1R % 19 )R Y
B(4%0.36 nm), HRFEME, BRBRBER Co/ R MBI, AH F| F Co B4
A

3.2 FMR&ER

B 58577 GaAs(100) LAEKKEE XN 4 nm K Co 8, FE S INRE IS 2 B 5 i AT
MEEMK FMR 4 2. B ERT, 8BRS He o 35 0.786 CEAT) Al 1.36 < 10°
Adm(ZH), X —HREW, £KK
CoHEFWIRM LT &M, HAEHEN
CoARNT &1 (hep), EBRE M 5h i o
ZEWREME H (4R 107 A/dmm, ¥
[0001] & M), AR ABE 1L MER, R
# Prinz (045 R, A 1K W AT AE A
becZH. EF M EEH KRG R H
Co B ERE MR, NEFETREH
BB EN. BEEHEN G FITHRER —2t
MRGE AH(BRCR Mo |
{E 8] L3 1 B ) BV AR /N, 4 Bl A 115 H 0.0 0.5 1.0 1.5 2.0 2.5 3.0
166 x 10° A/4mm, 55 Prinz %7 GaAs A0 )

(100) L2 Fe SPEMRM AHBHE o 0 commam v
L, R Co MARRENERTENL o pommranen, r-9.75 0
EH—H.RMAEANFT MK AH FE /D

2 51(50 X 10° A/4nm), R TR RFEE —EHEYMEHOARY —#, SBHERR
B /B EN. #— PO EHREESETT.

CEE

B i % #/arb. units

4 % B

RIEU LR, TREUTS®:

1. CoBHEET,Co MR T 5 GaAs(100) R IH & A58 FU I L R MY, 358 8 B
A2 € B S -

2AMET UK Ga R TEREFTMARENERA, M—H70 As R T BIE
H R R, R ARAT As. S TR FIRENE R T HERY, Ga J& TS WA RRE
RN R (4209 0.36 nm), XA F T Co # GaAs LRISPEAE K.

3.FMR %R 875, GaAs(100) LA KK Co BHE A A R IF M2 S EML I —
;E-
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ABSTRACT

Synchrotron radiation photoemission and ferromagnetic resonace (FMR) measurement have

been used to study the interface formation of Co/GaAs(100) as well as the magnetic property of ul-

trathin Co films. The results show strong interface disruption and reaction between overlayer and

substrate at low Co coverage( ~0.2 nm), At the coverage of 1 nm, a stable interface forms. The Ga

atoms in bulk GaAs may exchange with Co atoms and diffuse into Co overlayer, while a certain

amount of As reacts with Co atoms, forming stable Co-As bonding. These reaction products lie in the

narrow region near the interface(0.3—0.4 nm) . The remanent part of As will segregates on the sur-

face of Co overlayer. Based on a theoretical model, the interface structure and concentration profile
are discussed in detail. The FMR result demontrates that the ultrathin Co film consists of good-quali-

ty crystals and has a chemical homogeneity.
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