Journal of Surface Analysis Vol.1, No. 3, 1995

L]

X P SICHEVWTRENTDIENTFNCS A 5 BMERTAL IR ORET

PR - HIE™ - - ApE N

TSy - T4
- R R et T

RADEVIPES D e T

IR RS RH AES

CHREFTT - EBERTTT - HE AL

T253 #Friii#kE2500
T305 OIXMHERI-1-4
T335 jAMt#HE#3-17-35
305 EHmFBI-2-1

X P SiZBWT, SRT-BUL DA B 28T 2 — ¥ Offlid, EUERTO
FHEFDIFUUHE DA % ZE L7 Railman S OFTEMEI RV TELY o FE, [EAA
TOMMEEL L ZRIC AN D LD D B L) FEERER Y Y AT LTS L7z, BERGEL
D EEFIZANTIEHNT A= s DEBFEINTWE ¥, KIfETIE, XPSItB
WTHET-DFREIOITRIC G 2 B WTEREZIROMRE % & ) —RZHNIAT9 72012, 6
HWEOTIF LT, XEOAS e HET-OR) B LA MO THE L ST, sl
BEREDKEA-C— i, p MERROKETE— 7 D LLOBIEE 1T 72

1. @LoIC

XPSIIBNWT, AT MVE—7 DifEid L
TORTRENS? (X P SoEER)

I=Ix s -y-n-T-A &4
ZIZT, I xEARX#BDTT 77 A, ~I3EhE
WIiFE, yl3 A4 L E— 7 DPONES DTS Y
var, pldEFEE. TWE7+H7 44— 0%
B, A ZSTHTITRL. QISR RRPEI - 4
BT OIS HHATIE TS bo

Yo - DEREE S & KT LI BN - @
. KA THERLND Y,

&=1/@ ) [ 1— 8/43cos’ 6—1) ]
BIRFEIHST A =5 AIZAGTXBE B
TYBETHD, pERFOEIHEE XHBET
Lo THEFLERTH D, fOFHHAEITIL,

Reilman 512 & 2T TSN TWB I DHNH A ),

o fEIE, BRI TONET-OMYERELD
HRIIBE I N TV,

WTEE, Baschenko Sid, FA L7HE 3 fMA
WTHERIEL DB 2T B L) Bl s, X
M LT RGEOBE L LIS E 5 MES

ALIZBL Tiro7:¥ , Baschenko 513, SiRLEL
DEE e BREICANTIE & ZBITANTW
WIEORE T RIR QA O HAEL R L
TWh, FORERIE, WERELDOEE EREICAN
PREVEAED JAVERMEIC & b vy,

Jablonski i&, 2OAHIZFERRTONE T-ORENE

MELO B A IR L T, UTFOREHn 7Y,

2*=(0.781 - 0.00314Z +0.0000312") 2

AFFETIE. X P SIZBWTHEFORED
DI G 2 DHRELANROME Y L b —
HZANTAT S 720 97, 6 lOTHRITH L T,
XBOAGF I EAEF DI 1 L A% 2L
ST, sPUBEHBRONE ¥ — s WL, p LB
HEDHET € — 7 HHRDLDOEOWE 17 -
72o WIS OIFONILEDES | Reilman 50 9
OfE PEB LI LTEBE LA OMELR SN,
Jablonski @ #*fE Y% b LITLTEIE LD
fEE HBURET L7o

2. EB
RE, XBMOAGSAFESEFORYH LA

— 432 —



BORTHEEE 90° | 547° O 2 HFFTIT,
(90° IZBITHMMLL) & (547° (BT B (hifK
i) oot KDz, llmid, Al Si. Cu. Mo,

Ag. Au D6 TLHRIZDVTITW, AR 2L

F Lo, Table LOGHD 2 HFLDH &, 5
1) &\ Reilman 50 ZOE "% b &I LCEHA

L7z, Jablonski @ ,2* DAt

AHEA2) 13

L EICLTEIE L ILETH 5,

3. BREER

KEFREICHRN T, BB FHOEEIELOEE
REFBDOLEET DB L, AT AIE 05
fiid—HED {37 CHh B, Al 2s2p. Cu3s,3p.
Mo 3s3p. Ag3s,3p. Agdsdp. Audsdp DEHAIC
ZZDED) A ERE > Tz, SOSOERS
Ly, EEBELOREBIIHEIIZEN TV,

P T, HEBEIOEBII LR TAULENDY
FOREBIIWR VG T A, Lo L., Si2s2p. Cu
25 2p BV T MEDHERIZ O Midr L EH S
Do TV, COBBICOWTIIRETTH 5,
FRE LT, BHEAOBEFEFIOMEMEIC L 5
HETOOHTHIRELEZ b5,

SEXM 1)R F Reilman, A. Msezane and S. T.
Manson, J. Electron Spectrosc., 8 389 (1976), 2) PHI
Technical Bulletin 8602 2/86; The Asymmewry Pa-
rameter in  Photoelectron  Spectroscopy, Physical
Electronics Inc. (1986) 3) O. A. Baschenko, G. V.
Machavariani and V. I. Nefedov, J. Electron Spec-
trosc., 34, 305 (1984), 4) A. Jablonski., Surf. Interface
Anal., 14, 659 (1989)

Table |. Peak area ratio when changing the angle between the incident X-ray and photoelectron detector as 90 and 54.7

Raw Data(cps * eV) (s/p)90° /
9%deg 54.7deg |(s/p)90° (s/p)54.7° (s/p)54.7° ETE{E | EHEE
1) 2)

Al 2s 2297000 1055400 1.62 1.51 1.07 1.21 1.16
Al 2p 1414000 697200
Si 2s 1186000 8010000 1.54 1.17 1.32 1.19 1.15
Si 2p 7680000 6850000
Cu 2s 1015600 891800 0.148 0.116 1.27 1.1 1.08
fcu 2p 6866000 7633500
Cu 3s 466500 356500 0. 360 0. 350 1.03 1.09 1.07
Cu 3p 1297500 1020000
Mo 3s 440250 442000 0.164 0.162 1.01 1.07 1.05
Mo 3p 2688800 2727000
Ag 3s 375200 355700 0. 345 0.40s 0.851 1.08 1.05
Ag 3p3/2 1088500 879000
Ag 4s 375000 205775 0.23 0.242 0.976 1.06 1.04
Ag 4p 1586000 849600
Au 4s 287200 229600 0.372 0. 358 1.04 1.07 1.05
AL 4p3/2 772200 641200
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When the asymmetry parameter

B is discussed in studies of angular
distribution function of X-ray
photoelectron emission from solids, it is
common to consider only inelastic

scattering.  Calculated values of £ by
Reilman et al.” , in which elastic scattering
was neglected, have been used when
spectral data are used for quantification.

Recently, an experimental result
for Al was obtained®, which showed that
effects of elastic scattering in solids should
be taken into account.

In this study, in order to investigate elastic
scattering  effects on  asymmetrical
distribution of X--ray photoelectron
emission, the authors measured the ratios
of the peak area of photoelectrons from the
“s” orbital to that of photoelectrons from
the “p” orbital for six elements, by
changing the angle between the directions
of the incident Xray and photoelectron
detector. _

The obtained data were compared
to calculated ratios. First, the data were
compared to the calculated ratios which

were obtained by using £ values of
Reilman et al.”. Moreover, they were
compared to the calculated ratios by using
B * values of Jablonski¥ which consider
the effects of elastic scattering.

When elastic scattering effect on
photoelectron emission in solids are
considered, the angular distribution of
photoelectron will become uniform. Most
of our experimental results matched this
tendency as stated above, but some results
did not.
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