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(FEREREAODEERERE SLRE. LT 100080)
(19954 3 A 23 B 3))

2T FRERE SR FH74 (LEED) B R A RIEE T2 Si(100)- (8 x 8) RE R A FEH — RFHAE
SR ERAHEREEE T, 7 S(100)- o(8 x 8) BEELR A 5B ERES S(100)-(4x 1)-H A
(2x1)-HERE(1x1)- HEAE; AN 700 CRIZREN FRBE THRARE, TRFEEH .
Si(100)- c(8 X B) REHERHAE Si(100)- (4 x4)- HLARBEEQx1)-H, B4 F(1x1)- H.

PACC: 6114H; 6820; 6842
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1 3

FFEERELAFSHIR(CVD)ZRGERAEKIBPREEEFEZN/EM, Hik
B SR S A W WA AR () e 18 R B 5 | R A AR AR A B XHE T & R 0 AR R IR
SMEEKMYIBERAEER X BECAMTFRS R HEY Si(100) R, RBARE R X
B RS HER, v EREFHAFEGEN, M(2X1),c(4Xx2),c(4Xx4), (4x4),(2X8),
(8 x8) %) AR EMINY Si(100)-(2 X 1) F T T B, #5240 VR BRY 8 g /N T R Bk 4 B
BARE, IRAT 3R AR M H2E, 10 (4 x4)- H(0.1—0.4 A EE) 56, (3x1)- H(1.5 %
BV, (2x1)- HO MR R(1x 1)~ H2 ME)N. Wang 512 B R R ¥AT
Bf &3 (time of fligh scattering and recoiling spectrometry) BFFE T Si(100)-(2% 1), (2X 1)~ H,
(IX1)-HE c(4x4)-HHEXAEEH, BRI TERMIA-BIFRLER: 2x1),
(2%x1)-HR (4 x4)~- H ZEHERE FHL - B (dimer) WIERFIE, c(4X4)- H EEH
R A BN R Y (crosswise linked dimer) %543, i (1 x 1)- H Rl Sk &M%
—B . RIMEHN—NAKE LEED FEHE(1Xx1)-HRESHOTRPHEL T HER
B 40, EA R BB A 0EHR - NERRRE T, # Si(100)- c(8x8)
RERE5 RN —RIHE, FAHENARERTHHER.
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FERAEBUMNCHAR", RAMREER ER (Varian) 2 54 78 1% K
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fEW FiT 8 (LEED) &2 4%. X — & %

10 A B 8 P 16 L 8 31 4 B 28 (RFA)
oo} Bk v, T B 3% (AES) . 125 R 5 i
| 1 X 3 F ( Leybold - Heraeus) 2\ 7] #l

10t} e REETE FFERIER; &
= \\ EEZWEFAE 110 pa. G
i N WhEETERAT AR, BEES
ok TNeee EERARE EHE:X-Y -Z =4
T . EFHRE Z KX A, X

°5 % ] 7w Y WHERRENE, Z HERSEE

ths P A — A% () 2 . O R 2

B1 BOHLHEEHS F 1100 CHEBERERASHZESK

) iR RES —SHSEMAEE-

REethaENE AEELEZRTEEHNEHNRRESNT 1I0C BER AN RER

B[R A b th R 2 M B mME 1 iR, T UE HERBRKX (500 T—1100 T) # R B R

(#9283 C/s), MIEMKR K (KT 500 T) NEERBAE (294 0.25 T/s), XA B T H M
5 R L SR R T B/, BT AR R R UK B &

LR FRAME Si(100)(p-,10—20 Q- cm), 2 1% W EERBIE -8, 2
HE PR, HRSKTELEBRAREZS. 2 LR LEAE S RKEEERRAE
HRERELE, BREE FH B KA 850 TiB K 5 min, BEGL H Si(100)-(2x 1)
LEED B, fREKRE HHIE AT R B A 2505 & WiF BB Si(100)-(2x 1) FE H
%, FESR 2R B AE 1000 T 5 1100 T Z [E]# 2—S5min #yiB k 4b78, 8 5] —AFHY Si(100)-
c(8x8)HHEME, MAE 2(a) i/R. AT ERMEKM S MEH LR, RITETT —MFHE
WAL REER . SEERREE —RKONEEAETESE, ARNE IR E — T Mk
F 2000 CHBLHTEHSIR BLHUBERRETHA 1S om . B FHESBE
MEeEESBEZHEES, AEEEARHIRPHERZRTRENTLBNOMNF
100), HX—E$BHEBIMEABRBRUNY M LRI ERRYHMY  EXLR
P AFEZEPEANGEZTEASERE 1X107° Pa, RIG MBS BB LLE 2000 C, BT
HUTERYE ERFZAETHAT. BRI B R TS SR, URIEREEMBERS
KEEATHEZE.

3 # X5 #
HTREEX —SHEE THEPOEEEHARE G &E, B LR ER

REHE WK EANBHTR T EERME. L4REEN20L(11L=1.33x10"* Pa-s)
&, AE2(b) B 7R, Si(100)-c(8 X 8) B R P KT 4 B F R L, B T AT A

DNEN—AMERFESBEEERTEERY 10 em SHEMELEE.
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(a) (b) (c)

(d) (e)

B2 (a)Si(100)-c(8x8)LEED E{, BT HEE 60 eV; (b) BB IRE T4 20 L SR M5 #155 Si(100)- c(8 X 8) LEED
FR, BT 57 eV; ()W AR T4 40 L ARMSHI (4% 1) + B c(8x8)LEED 1R, i FRER 57 Vi (WA R
ETF%60 L 8BM/EM(Q2x1)~H LEED B4, & FHE R 65 ¢V; () ARIBHE T4 100 L AR H/EHI(1x1)-H LEED
AR, B FRE B 65 eV

AR —N (4 X DA R 90 e femdhnt . 4 RAFE SR N 40 L B, LEED El{&
 ERERRHR, WE 2(0) R, XN WERTHREN — I EENG X 1), KREWY
(8X8)HMEMTABHTEM LA AR ZHBEREHERS EERHEH 0L
B, R H—AEEFH (2 X 1)- HLEED B ME 2() IR XERFEHB (8 x8)4
HESMEITE, R W ERXARBEEMAMY QX ) -HEH. X JRM&XR
100 LB, LEEDAH T A EREEH(Ix1)-HERME 2(e) iR, BR T ZEFE
B 3 (silicon dimers) &R EHE FEITH, B LW E RS WA FE . X —2%
BR T Si(100)- c(8 x 8) FEFEM AR B TR S 7= gy #78, KR M 1A W S M &1,
Bi 100 LEREAR X —FREEHT F— L8 B Si(100)- c(8 X 8) TRH A [H iR
BT RE AT AR
EATBAMGERE AR BRI Si(100)-c(8X8), RELEB RS
T 2% T B RS R TR E IR, SR VR BRI O b — A SR 30 18 B A4 R IR B AR 4, BB RGE
A 100 L 5. YEEFBEWREELE 700 TR, 100 L FAGEA B R (8 X8) G4 N
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KRB (4 x4) BRI E 3(a)r3f7r E#miﬁﬁj&r 600 T & 500 C AR AL KA H
c(4x 4) BURBA K 40 B Kb, 4B E A Si(100)- c(4  4)~H R #& £ 412, X
—SER BT LHOR A ERE R RE N 400 CHRIRE R HL . I 3(b)£ﬁm c(4 X 4) BT
IS, LEED BRI (2 X 1) GH 77 575 . E#ﬂﬁmﬁm;k 300 T X 200 T B
PR RITIAN c(4 X 4)BER X DHETHEE c(4x4) TN %, WA 3(c) iR, X
-%%!EH-T c(4 X 4)- H R 7E 400 C = 200 C ARS8 7 (2 X 1)- H AR
B ERGRIREY 100 TR ZEE —A BRI (1X 1), — B QX 1) R—AJLEN
BAREN c(4x)RETRMER, WA 3(d) iR BRUNHZR B R. % 380 +
0K BET, EWHEHMAE Si(100)-(2 % 1) ZHEEAR L BB —4 Si(100)-(3x1)-H
M, X—HRERNYEZRFIHRBE, SHEEE = —EIBEEE D Si(100)- (8 X
8)TidE Si(100)-(2x 1), i HRE %0 T AL Mt E R T 8 SR %k ; —R= Si(100)-(3
X 1)- H REHIE T E Si(100)-(2 X 1) KT # = 4 (dimers ) B RAT 84T W 3 B8 H
e R T R(BMEEENN AR TF) T RE R (S EEE S ET)
17, AXH MRS E FRBH A BB R K BE FH (3 X 1)- H45H; TR RBRE N
100 CTHY, BRABWAMEARMTEH(1X1)-HECX1)-HYWBEASS, EXHEHHEEREHT
REREFBREERKRBEFN(3X1)-HHH 4 LEED MEZ M ILETUER R/
i, TR A RBEE BT BME(STM)ME L+ RTFAHNE RSP AN E S B E.
RATANXEA LEED EME T Si(100)-GBX 1)-HEHWM T EER. &5, WA
R K Z IR TR EBE— AR ™A (1 1)- H LEED B&. X — LR &7
TARRBE T Si(100)- c(8 % 8) R E MM B A R IKE c(4 x 4)-H, (2x1)-H,(1x1)-
HEARFEMAH, X—4R 5 Si(100)-(2 x 1) ¥ iR E RAHE, X FER Si(100)-
c(8X8)RFIREH 5 c(4 x 4)HRIM “R X SRR 451 .

(by" R T e (c) v ", . (@)

(a)
-ms (moo'c"mimaﬁm Si(100)- c(4 x 4)- HLEEDE'& %i‘ﬁl 65eV;(b)400 C THRABRAENSE
$i(100)-e(4 X 4)- H LEED B4R, & T 65 eV; (c)200 'CTB*EESE‘H?QXIHﬁc(JIXO*H LEED H @, &
FReHK 65 eV (d)100 T FRABESH (1% 1) + 5 (2% 1)- HLEED E @, & TRk 65 eV

4 B iE
L BBERIGKD-H, (1x1)- H & c(4x4)- H AT EH SO 2, (1 5l
FIHHE «(8X8) K (4% 1)-H A 2% TH) 45 7 15 18 IR M, ﬁ'ﬁ%ﬂf&%ﬁ%‘*&?ﬂ STM &



6

HABE % B REE B FRAS TR AL Si(100)F E R K3 A HE 989

BE ENA TGS, TR BR T Si(100)- (8 x8) RE R A I &M — BRFHE,
ERABRET, ZEAEEHFWG Si(100)- (8 X 8) ERAKM (1% 1)-H EL LA H
AREHH: (4x1)-H X2 x1)-H; ERBREZET, Si(100)- (8 x 8) F M AR 15
FEAFZXMNNTFAREEEERHE: c(4x4)- H(700~ 500 T), (2x1)-H(400 -200 T)
E(IX1D)-HUETFZER).
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ABSTRACT

Phase transitions on a clean reconstructed Si(100)- ¢(8 X 8) surface induced by atomic hydro-

gen adsorption at different temperatures have been studied using low energy electron diffraction

(LEED). It has been found that: at liquid nitrogen temperature, successive dosing of atomic hydro-
gen cause the surface go through a series of phase transitions from c(8 X 8)to(4 X 1)~ H to(2 X 1)~

H and finally to {1 X 1)~ H. At different temperatures from 700°C down to room temperature, suc-

cessive saturation doses of atomic hydrogen can induce phase transitions from c(8 X 8)to c(4 X 4)~H
to (2x 1)~ H and finally to(1x1)-H.

PACC: 6114H; 6820; 6842



