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FIfEE 2 300eV AR FRIE T 0P(100)5 (111) EAYH FRERRLHR, NRITER
PEH 15.2¢v IR NT 0P FIEKEEFHERIIKL, 11.7¢V T 8.7¢v R &L HIH 1o
FERNRESHTRALMGIE, ARKEBEL L 1.8¢V T 4.00v LFEEHRIEE. B
T 19.3eV, 20.2eV 22.7eV, 3.8cV F1 6.0eV JLANREBESBIX N TM o 44 F B4
FRLERZENKEI, b NENEOSETERAAENFERAXRAVRT 0 &, RIER
S In BAPRAMEEIEEETHTRE o HFAHER. RE 0 HEEHTHMTE
B 2B K, In BT BRGNS EEEHA, 0P(100) RELRE o S (111) REE
A& MR,

-, 3 ¥

HIEERMAE (CLS) FMEERTRERKYE . EREVEFATN—MHEELR
HiE., CESASNRKERTFREAXREEZERBREEIRNESETFIRYS ZES
B TR ER A TR » (58 75 K 41 o F RO R b 1 B — R PURUAE R R , MK S0 40 4 i
ERPRTREAXEARFATFANEHEFHLEEE. XM TERE Y ARMR
Siv Ge Tl GaAs %Y kU,

P R—MESHHESFERAEBREOESEME, HENEHRERERN T HE
BEARW Si R GaAs, MT P WHMEERRELEFRBEOIERD, Wiliams F
McGovern #3UMLE InP(110) TEAY CLS, {B i fIA719 F A4 5 Mk RIR 1R 2 bk 40 AR R [
ERJIANGREMRAZS], Masies F¥HRT P(100) HERLHAEFHREN
CLS, {EfpfIRAN RLEE 17.6 71 18.6eV BB D HRIET R, i 34 K2 RO & K AT
BB, B, Tu R Schlier' RE TN THAREMEH FRIMA bP(110) &,UR/L%
%FEry InP(100) EHAY CLS. MAEMMEENEERHAEE b &FSIENKSETFR
FHFHTRRENEAL, HERIAM CLS L ARKETHIERERGHRBHAER In
SRFE. BT I 7 P HEETRBEEL 0106 RSB TFRIRSED
k.

AXNWENRNBLSIEEFAMH (REAERF) MBTBRA (REKEERF) B,
InP(100) (111K CLS, MiBAIEERIRFIEMALEFMOERRALIE. H#
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ERBEHTHRAKGMEL, T RE 1o HYK/NREKAROELRES.
ZVER KB

YRE—L4%XE VG AEI4H ESCALAB-5 RBThath Fabid X L #fF. HE
FIRZMEER0 AES 3HE, ¥ FRAOMBFAMKS 300V, RHNY 1.3sA £FH, WHE
FERRER 1V(p-p). BTFHEMITRIEEBE ZHEL (CRR) X, MR 10,
DURE T RN SRS, REMERH S THIEREE (FWHM) fhit, £ LR/
XRFET, ATLUXEIR BELDN 0.9¢V, ki —RICRAAZRHEEHRED—N/
dE-E) MR, —d'N/JE* iy R 6 B SR ki N(E) B BRIF—&. MNP
KRR DT ERAIEBROET T RERKT 0.3V,

HARSTE R o B InP(100) 1 InP(111) BEF, WAL EHETRERA
BREER,HBERT 3 X 107°Pa(2.3 X 107Torr), FUMBISEA TkeV AIGBTXIH
SRR E AT R, A RBR R TER C. O35, REFEEM AES ® XPs €K,

=, EBREREW®R
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SRAE 1WP(100) A CLS W 1 Fim, HbHis (a) B SkeV EEFHEE
BT R EEEN, KRR TR E L R/D . #% (b) RSt 300C £4BX 1
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InP(200)(4 X 2)In FEHFBHER, DHTHE, XEFNREEGBEEXER. M
Williams #1 McGovern™ #t InP(110)(1 X 1) FREFRMBIQNHMEEREES, 7.5, 11.2
F 14.5¢V 4,5 Massies SERRIIBVERBARA—#.

21 RXSHEELR (V)

AX 2.6| 3.8]| 6.0 8.7 11.7 15.2 19.3 20.2 22.7 29.5
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BERMNMWESE In BESLA CLS, PIK& Tu R Schlier AYME, 11.7eV 1 8.7eV X
WA S FINET In FERSEEFERRE (BP), MREFHFHEME (SP)n.  15.2¢V
SR T InP BUREE FARIKL (BP)uwe, M InP FUZRTE %5 T R4 S e h; X4 H BLZE
10.2eV FHEHTEAT (SP)n M (BP), MMHHL.ZEM | P AHEHET. EL,
IMRKE 1k (b) AU8.7 M 117V B ERSS In WEETHRRLAEEEY, A 2
B s RATELM (SP)i, M1 (BP)y, KAERPX D HeERMELX 10.2eV By (SP)ie, B 1
(b) HEE 29.5¢V AMFHMEMAIT R P M_FEREETFERBRE 2 (BP)e. Z P XRE
A (SP). M1 (BP), HI,RHATREFE b &,X—REE THFATTL.
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(2) ARARW WRKIAN BB X%

R1IPRKNE, BT 2.6V RAOTGER - RUBAIEROBEES, 3.8, 6.0, 19.3,
20.2 0 22.7¢V WFB AL O H B FES SR RKTRS £,

F XPS MRT InP(100) RUMTH A Indd HfES, Il 3 Fi7R. Indd RO SRELN N
17.8¢V, EXRER—IPNERR . HERE-NEDRASIED 44, N 44;, BRAEY
X 0.84eV, XE—RN XPS hESHARHKEN. MFEE_/1% V,, V,, FBCT
BRBRELUTH 2.0eV R 7.6V 40, FZRXEFRAASHEERRME, XA Loy BIRE
RN RETEEREA L R—ER/Y.

RE Indd MNESHFESHTLIERZ 1 hEETFHRIVERRENE. B4+ EH
HTEBEXRRNBTFES, BEERXKERIU L 1.8V M 4.0eV EH,2ERITEHE
HHEoHE E, B E;, i n4d NEBFROEEEIY 17.4 70 18.3ev, N 19.3 1 20.2
&V MK EN R T Indd WERRE E, WIKE, In4d ] E; PRRENM T 22.7¢V &
(HTERER/N, RESBHNE), 3.8V REMEINT V, 3 E, BBKE, 6.0eV
KEMNT V. Bl E, WEKE. BV, 3] E, R E; OBKERTA N O RE R 54> Bl 24 9.4eV
M 11.6eV, IEHFH (SP). M (BP),, HEATEEBRIA.

E, M1 E, XWITZBERRKBEXEERAEANTR? RMNNE LP(111) BLEET
MR KGR CLs, A S FiR, S5E 1(b) ML, MEABROME kA T —E,
XHAEE E, N E, REKAERRAN. T HEEFAMHHFBAFEBIR hP(100)
f InP(111) HFERE.H CLS HAXRBIESXESHEARNERTAL, BIEXHRER
HARERRNRES, B RAREE LB AENRAINKIFER.ZE CLs i8R
FI k.
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2. %0 In BHOTARE

Tu 1 Schlier #i#E InP(110) HAEE FRMBHI (BP),,M (SP), %Kik, iIN%
S F R MEREE In AP AREREEAFEER, BRI BRI &, AIXNUWRN
#—W RPN T WP(100) M WoP(111) FE, AB TG, BIELT 300°C £4B
KA ARREHER In B

EREERKEE, In BRORTURE—ERNZEL., XRAE (SP). M (BP), ift
REEEXN THERNBEERA LT, R 2ELRABNERRTRFEGT HRHAHN
AR A AN THRERS), nP(100) 71 bP(111) XEALEE TZIHMAE XE, (SPh,
M (BP):, HKEARXN BEAMAE, WEHHENE, (SPh. 1 (BP). BEMEHT
ZIMBOBR KR EARTMATUE—ERBENZEX. £E2 F, FEHETFRMERRE
BT & R8I & A R B 5 xR KGR E > MG Bk B4R A L 84T » BB KIS 84K B KR
HBEHIF, XiBXJE LEED BEREEEMOEE THRUSHOEE, EXAXERETH
300°cC B AFRE R BN REREIRN, A THR X2 PHAH T In FEREHN
B89 (SP) f1 (BP) RYAHXSIREEL.

#2 (SP). fa (BP)1. X THERNEE

InP(111) InP(100)

i In
3kVat bk B X 2kVact b B K
P, 4.4%10 9.0%10"* 5.6%x10"* 2.8x10 2.3%10"
(BP )1, 2.0%10°* 5.5%10~* 3.6X10"* 2.4%10" 2.0x10°*
(BP )1,/(SP )1, 0.45 0.61 0.64 0.86 0.87

(SP). WO REER BT In SpAUKR/N, R In HERET LHIMRELH .54
In BRKREER/NTETFRE.SENERLGLHHCKLLEWRE InP ZHE (SP). 58
BS54 n (AETREN 100%In 5)K (SP), BMEMLLE,TLAETHH In SEBF
SEMBEHPELIL. T WPU11) EEEFZIME o HERN 19%, SR X
Yk, b SERGENREREN 4% £F.

EEDUERRIEL EEORANGERERN. A6 P(111) REBAGH
DA, In BEWREBCR, HEFL9 1.0—25 Kk, h HEHRESEMRER ALY
4—8%. (In BOHHAZLEHE) -

(BP)ia/(SP)n HEEREET In BAVER. BEATLIIAN (SP), BES In SEHRRK
IEE i (BP)y, MIBEERRET In BEHL.XE In BEEEFERX. (BP)/(SP), A,
In By, MZE 2 FFIBETA. L8 AUG, (BP)n/(SP), MEMAR, BIZE h &
ER&E/NWEN, In BSREET KR, BHES In &, (BP),/(SP), BERAE/&, 3t

Foll In R, LESHFHEMENESER LRETREUTEEY 6 = 32 (;.IT*
)" —RL KR A DR TR, 6, W T RIS f, 0. BB, M

o6,

kN 300eV BEe FRUMSER 1~ 8AW, ZERMALTRY, 6, = 35°, 6, = 15°, &
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B 6 InP(111) R In SMBREH(RBEMAY In S)HK 1600

HEE 32114, KL P REHN In BEEETFRSETHE.

T InP(100) T, LB FRIME In & 5BEEMREROL 24% , B335 KL
B, EEAREN 12% 4, TE (BP),/(SP), HUEMSLE In HYEE. XER
InP(100) Ttk InP(111) HEAEHERET I 5.

m., & #

InP(100) R1(111) EFREOSEREERLIEEAEXERNBIE.BRT P K
HHTEME (BP)ps REEETFHERRKL (SPr M In FER S FARIAK (BP). &
ESETERBE (P LI BT 2 sl FRRTATE e B R %E, BN T
M Indd EEBERNHEI KR F 1.8V F 4.0V FARENFT. KEWNEF

SREAHER RO kLR,
%M (BP),, R (SP),, MALERHRESZ h &. SLBALUSRE I BKY

e ¥ TR B ) AT T gy

RGN BREMA, WT IWP(100) 1 (111) R, AEHE F2IHMEXRRBOE
FF&RE £, In BARESE2MER. 1 (100) @ (111) TR I HEAHE.
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Characteristic Electron Energy Loss Spectra of
InP (100) and (111) Surfaces

Hou Xiaoyuan, Yu Mingren and Wang Xun
(Modern Physics Institute, Fudan University)

Abstract

The electron energy loss spectra of InP(100) and (111) surfaces has been measured
by using a primary electron beam of 300 eV energy. The loss peaks in the spectra could be
identified as follows: The peak at energy loss of 15.2 eV corresponds to the bulk plasmon
loss of InP, and the two peaks at 11,7 eV and 8.7 €V are attributed to the bulk and surface
plasmon loss of In respectively, The loss peaks at 19.3 eV, 20.2 eV, 3.8 €V and 6.0 eV
could be explained as the electronic transitions from In 4d core levels and valence band to
the empty states, if two empty states are supposed to be located at 1.8 eV and 4.0 eV above
Fermi level. The appearance of In bulk and surface plasmon loss peaks in the spectra indi-
cates that the In islands have been formed on the surface. Comparing the relative plasmon
loss. intensity of the sample with those obtained on pure In foil, the surface area occupied
by the In islands could be estimated. After annealing the sample at 300° C, the In islands
shrink but their thickness increases. It looks more difficult to eliminate the In islands on
InP(100) surface than on (111) surface.





