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" EBENEE ELS Bl TELS (Tunable sampling depth ELS)™, ERHAARRGEER
RMARBEFREAANZEREX —FLRENEZE TAEARENE BW—M i,
FHREENIAAZFNIAANEEERREAA R MNAE R FRERN. X—HE%
ERIIHATHR Si-5i0, ALY, diESE Pd,Ni,Cu flFe £, Mg-MgO A4,
Ti-Si REPH Fe-S R&EUE,

TELS ZHWUFNELEEEE: K. KE. FENFEHIT, WHEKE, SEELRKIT
%. TELS shiXselei8iFaiRaleel.

TELS 5Xpi  ZMANSS ¥ ELS, f45# ELS KA, FIH AstHFaan
%, FPREHE, BUEERREEELILE meV, FEVATHRERRS ZER
#,1 TELS A&t 8L FRER 85, LT ELTeV, R S BRERARE, 34 0.5~1.0eV
ROAT, {H B fE B B R BB, — 824 1—100eV 24, Hit— B AN AES AYCERRD
"] FskM TELS,

H AR ELS $FEK Al-Au, Al-Cu EFEBHNTLAELRET, ZHEESNEKR
RHEEBTHRERER SRS H X, BRI NE LR ESEN,

AT{ER TELS ##% Pb/Ni(001) REMWERMEHR, MAEHRELEREA.
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E—TIEx Bl TELS MR A, TRERIEIRETERAZHMRERTEL
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=, % B A

& ELS &1 AES Fi MAC-2 ghEi78 (RIBER AF ™R, HARSE, F
TN A, SRRSO 1.0eV, REAHB FHERE. AFETEEH 0—3000eV
BT, AS A2 66° (A AN SREERNEA), FSURAYHEBKE, M ELS
A &*N/dE* R, BEIEEY 1.0eV, fll AES B dN/dE #X, HEIEE % 2.0eV, H
EHMERE, B L RIUENRERTEYLREER T,

SREESERT 8 X 107"Torr, K Pb ERRHEEHET, N LI E=
HEMRTF 5 X 10™Torr, Pb FRIILLE 2 99.998 %, AIMMG XS, REEE M
L

Ni(001) HEEER Ar BFEH LB KEFIFN 1 X 1 LEED EHE.H AES &
4B &R 2R S RIS RN [0(502eV)/Ni(848eV), /NF 0.01;C(272eV)/Ni(848eV),
JNT 0.05;S(152eV)/Ni(848eV), /NF 0.005],

Pb B LAHEE 2 99.998% B Pb £, A Ar BETEHZEHEMNE, AES RUOAE
JNTF 0.0003[0(502eV)/Pb(94eV) ],
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1. AES

7E Ni(001) FE &S Pb LB A AES JWE Pb NOO(249 eV) Mg (M-
{8)5 Ni LNN(848 eV) ML 5REN AINXAR,FBHARWE 1 FrR, MEH=K
MERRANERAR, FRITR, F—IF AR R Pb &K IML FrigitE, %
I AEXMMAER ML FENNEL. GE 1 TR -TRSE I R MR RA
Bl 2, — Xl ARRE F-M ERERY. X5 Gurter §"9Z Ni(111) b
A% Pb MERBHAR, IINA Pb £ Ni(111) RENEREARER—-TETR
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1 Pb(249 eV) 55 Ni(848 eV)iy AES BmMIL M2 Pb SERAa TELS Ml Sl (AT
SRR ¢ X RS i EDASE TREAAAN: 2006V (5583 5006V
(BER); 1950eV(ERR). &MBHBAME—
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BIaF %R Pb .
2. TELS

BEAHETROERMAFARETLUME TELS HHE Y AR EUGEEEES,
FEARAZRBAFAEN 66.0+0.5° BTFNEHEHESASETHEEENEXRWE 40—
150eV FE G 4—5 A, 76 1000eV K34 14—16 A ,ifiZE 2000eV I 2% 30—35 &,

Pb ZERMER TELS MiZkwmE 2 R, HRBLIZIBNNWGEESE 2 &M T
fEReU I3t RFUAER 1. Pb By TELS BH4R L R ERUGE4HalE, U ANSETHREDS
(e, FEXREE IS (L RIS, Tk TELS HieEAR. 4,B 24 54 HeegKkT
%,5 Pb FFEEAX. EN 6s R, 5 Pb EARETAR, X=MERNEE R
AEAHBETFHEBER, CAHREEHUTIE o, HERER A B FEEMMMNE. D
ARBEEEBRTE bo,, HBEBAN BT HRERMGRE/ANE 4V EH5LHILA/ )
F A 824 6p BEATiE,

1 ATESHETHERE Pb UL ROERE (V)

5d3/2] 50'5/2 | Bey hal)), 6s 5% | 6p ggm AsB TR
AT#E (ELS) 21.3 18.7 13.0 10.0 7.1 3.9» 1950
X #R[121(ARPES) 6.80 | 3.33%»
6.90 2.65%*
X#R(13] (PES) 20.65 | 18.0 *s
X @k[10] (UPS) 20.56 17.96 6.5 2.4%*
XERL142(XPS) 20.32 17.70 7.68 2.33%*
X#C15](ELS) 23.3 | 20.1 13.9 | 10.6 * 1500
XRRI161(ELS) 21.4 13.8 6.7 * 30 000—35 000
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HRERAEEV)
B3 Ni(o01) ¢y TELS itk FHB(HE TR IIASEFRERE 2

Ni(100) RMEH TELS fiZRME 3 Bk, ZMEAr 5 Chiarello % ARWTIED AHA
G AR 2 — B, ARATIA X S B R S B BT P AR Y T 35— B AR A 078 kA 1 R
BRIER TR, RATNA E" AREEBTE, F RETROSEB CNdEN, D'F
KEE 3d H(RARET FAY 3d SEHONMEEMIT (Fo, + bo,) HTER. RXOHEHK
AER F O AR FRER 1950V IREGEN £ &), ERAERETEZHTH
Wk, BA X HE, TUGEEFHKINTER, D BRETECRES G, &LES
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&R BFIAER 2 .
%2 ATESHEIAEMNRN Ni gy ELS REMERE (V)
D E’ F
3d + (hw, + kw,) fw, hw, + 3d ASH TR
AXTfE 10.0 6.8 3.4 200~1950
JER[2] 9.6 6.7 3.2 150
XHk(17] 11.7 7.2 3.2 35000
SCHR [18] 13.6 7.7 4.2 60000
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[ 24 20 16 12 8 4 0 24 20 16 12 8 4 0
UK ERA EeV) ikt RA EV)
(8) ASHE FaEy 200eV (b) AL FaeE Y 1950eV

B4 Ni (001) RERE Pb WEREARRN ELS ghik Pb WEERIHN
(BTFL): OML (ABTL);1. IMLOASR); 3. 0ML(KER); 6.0ML & st
£); s Pb (4D

£ Ni ZEZESE Pb 5, £AHK Pb BHE 0 TH ELS #iRmE 4 froR., B4
(a) AStHLTgEE% 200V, B 4(b) AFHETFHREEY 1950eV, MHENTIEER], B
% Pb BEENN, Ni y P/ BZHEH.HF Pb WEKSE Nify E +H58IEM
TS, Kokt EM B &M EHEE Pb WEKANE, ¥ 6=11ML
B, iZEEHEMRE Ni 9 E & (6.8¢V) B E, HBXN Pb 89 6s REFE R, I
Pt #4E Pb B FHHERY 5d HeefiE 4MBUCMRAT. hRERIE 10V KA,
AbTE TR 1950eV W (E4(b)), 4 Pb Ry DMERILL Ni By D" WEHFZE 10.0eV, 1
6 = 1.IML R, 7 10.5eV 45—k, X4 0 3R, i ZER % @ Pb B9 DIEHIALE: 0 =
3.0ML Bt , &Ry 7E 10.3eV, 9 = 6.0ML B, &Ry 7F 10.2¢V, LD KX D BHEE K. XE
BHHIIEL T —AN BB 4924 10.5eV B9 5 R A X A0 I, G HEHE % A g2 Pb 5 Ni AOBE
T RENSHEHTER, M 6 = 3.0ML i, Pb MtkEEBTE c BERPE, HH
SEE L Pb B/, (554 16Lk). Y 6 = 6.0ML i, KNI ESHMEERSL
Pb AR, RE Ni i F WA LS, i Pb BRENEREA 154 £4. %
%4 Pb BANESR, Pb 5 Ni ) fe, F ko, EERHELSBOGNOME, I
A Pb 5 Ni OB RELEE, XA Pb KF5 Ni RFRREDER.

¥ Pb BRY Ni(001) HBEARBETEKAE, WEH AES RIELS £#H,R
KRR Pb BiMRUMER, Pb 5 Ni EFIARRETR. BAIEFMRELS 5
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M 5 Ni(001)-Pb RERXAIE ELS ghRtk®x ASHR TRy 1950V,
a 3§ 6.0ML REk; b % 5000C ;8K 5min Pb 5 Ni &y 0.32; ¢ X%
1.IML %384 Pb 5 Ni i 0.41; d%1.1ML 350°C;8 K 30min Pb 5 Ni
e Ly 0.43¢ 34 700°C Bk 15minPb 5 Ni &L 0.05; f 4#iE Ni(001)
fE Ni(001) R HEZEEHEEEN Pb (B AES MLk Pb(249eV)/Ni(848eV) Hi5E)
RNBXBTHY ELS JLFZE2HERA, R R EENENSERE AR, B RFEL, ik
CEHBEE,E S AR 6 = 6.0ML BURESEE 500°C 3Bk Smin,Pb 5 Ni By AES &5
By 0.32 R AU 4R & H5RiB K 0 = 1.IML,Pb5 Ni imth2f 0.41 Ay £ ¢ ML

RERA B A PO ERERBHES, B 6 = LIML RB BT 350°CEB X
30min, 3 Pb 5 Ni iy AES WmgLbAAKZE, ELS fifkmadie. B Pb 9%
BTl C EBLLRAE, Ni iy F' BNEEERYN, XXAE Pb BER, FERE Pb
RIFIER C i, AN BT Ni WREBEYINE Ni (9 F &, wEs5 hifiske
R d FiR.

R IB(700°C)1B K 15min, Pb 5 Ni py&ELE2y 0.05, i Ni R ERES#
B Pb JHF, Mi%E Pb JRFHER, RIZE ELS B4R EUYERIE Pb FFH A0 5d K54k
KEIAFIBIE,{H Pb 1y 6s BT XM EKEFART], ifi Ni i D',E',F Iefr 205k
Ni P52, mE 5 Pl e For. BB EENR &R L 5d5/2 A15d 3/2 AL E
g KA MBE), X5 Gurtler % A"WH UPS PFX Pb £ Ni(111) E 5d &g
HUE—H., XBEHTY 6 <1.0ML &, Pb RFEELH Ni BF,5E0% Pb HF
BIREAR, 51 5d A ERME.

4 Tl 5 hIgEEES Pb MARSEBOUE (C 1K) MIKE Pb BER, BE
13.0eV 4k, XERETBRN LA SAZNEEEBTHEAERZERTERER,
Xl Pb BRUMCERAELE, A5 Ni ERER_-TAE.

T4 Pb 541 Ni fBEZE R EPNFZE, TR BERREARRTHE Pb 5Ni
Wi &R ZEAENSERTHRER. SEHUMEEE e(0) FTRRN

(w)=1— <*‘(—:~>2 ’
R o, HEEBEBTHHRE, T Pb 4 bof® = 13.0eV, 3{F Ni % ko)’ = 6.8¢V,

R R FHEAT USR]
epp(@) + ey(w) =0,
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FEEN
w! = 1/2[(w;*)" + (w}' )1,
w0 = 10.4eV /4,
Bl Pb 5 Ni FHSEBICHIGER Y 10.4eV X SRTH B BINE 10.5¢V EEHIANER
AR AR A JE H BRI L BT Pb/NI(001) FRERET IR,

m. & %

ATYER TELS f1 AES % Pb/Ni(001) RENEFRAEH, Pb EFZE Ni(001) #
HS Ni BFARRELR, AERFH, B2 F-M ERNERKKN . HERT Pb Y 6s (B IE
B R AR EEH TR MR ZEE D544 IML f1 2ML, Pb 5 Ni RENSEHTT
BIBER Y 10.5eV 24,
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TUNABLE-SAMPLING-DEPTH ELECTRON ENERGY LOSS
SPECTROSCOPY AND AUGER ELECTRON SPECTROSC-
OPY STUDIES OF Pb/Ni(001) INTERFACE

Zuao Ru-cuang  YANG Wei-sHENG
Department of Physics, Peking University, Beijing 100871
(Received 5 July 1991)

AssTrACT

We have studied the interface formation process of Pb/Ni (001) system by means of tun-
able-sampling-depth electron energy loss spectroscopy (TELS) and Auger electron spectro-
scopy (AES). During the deposition of Pb, the AES peak height ratio of Pb to Ni versus time
of deposition consists of three segments with the two turning points corresponding to 1 mono-
layer (ML) and 2 ML respectively, indicating the Franck-Van der Merwe, i.e. layer by layer
growth mode. Also during the Pb deposition, the Pb 6s band ELS peak appears as the Pb co-
verage is beyond 1 ML, while the Pb bulk plasmon peak appears at about 2 ML of Pb coverage.
During the whole process of deposition and annealing, the ELS peak position and width of
the Pb bulk plasmon peak, the 6s band peak as well as the Ni 3p band peak maintain their
own pure metal values, and there was no new bulk plasmon peak. In view of all these facts,
we have reached the conclusion that there is no intermixing of Pb with Ni and the interface of

this system is abrupt.
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