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Surface and adsorbate structural studies by Synchrotron Radiation (SR} in the hy=10-200¢V

range are reviewed.

It is stressed that the continuum of clean, polarized intense radiation from

synchrotron has made it possible to do measurements that are not possible with conventional light

sources available in the laboratory.
spectroscopy.

RS S VA s

SCR ¥z, OEETHZ C &, @FFtTho =
A () BEBRERL OGN D T &, @WEHNM
<, IpoEELTNALE, @REEOSDEESRE
T & 20 THIE & ORABORADTL . R IS
WTH BT EREDRHEETE - T E, @OEMITEEE
i 2 B LT ARG NETR A TH B,

CHHOEMIE, RESTPIEONFEI SEETH
A5, FEMEO IO REP BB EOERE - i
DR ETIE A T H 5, SOR JeiFsskmifaic
JSH XN THHERE LA, o B
bofemls, TTREARES VL AROFE UPS,
XPS Hllie B TIRENT W 5, #NCERELTC
CTRY EFACERTERNOT, NRNEIEHEAS
HONLHPELEZQMCE BT T, FELLTLhPS
kS & LT E ARESHICEBOTHNT E, 20
Fouh, BEERHEIACRIEEA ST, bR/
L EDT, 721, BRI T Y 0T v IS EBEAERS
WoNTEEHE LTOs, ChB20TiE, 3R
1) BT 18 BEHFKINI,

In this sense, SR adds a new dimension to photoelectron

2. p-@¥, s-EHERE CO NOIEH

A=Y ) v o XN Ao MRS
FH O (BToEfEn) ThY, FolESfEL
HASTHER A TOROBREIRE N, $i, £OHEAN
TEMT 5 & SOR BEE~NS P BSRTEARIEE
B E BRI - T B, & QEREE RS
EicBRIND L2 EDODEEMELONE, —2i,
SOEEF MCBELER<2 b K BAREL XE
ETHELERAICH S & & (-0, lRcomEicE
BERER, Bb, SEEEICETRES - T
Z, Wit p-REGEHESSs P BEEICRE
ARSI TED, BRI CRESTHOETS
Do Lichi- T, ERMICREEEY AR ST
BObERRLENTES, 7, pRiEEEHERL
OEE 6O (BERE-OETLSE-0F) 2RE U
BL) TECEELDEBERNY P ADOEEREKE L
V&) 72T &EMTES,

ZOXHIE p-F. s-RENOHEERFRAL S L
T Ni(100) i B3 Uiz CO HTie 2T ok
5. §48 CO /T0 METHELR D 4 THEDOLFESHED

— 95 —



H O % =

v 7% Fig. 1 IC/RT, Bl v #13, do<ln<5e
<o DI, 1r, BEU 2z GELSHE B4
THICEBEIIE B> T 3, 08 CO % he
DREWA Uiz & & O34 4 VS RERSY 40, 1z
W DN THETEE Fig. 2 D adr3 i a0,

~J, CO ZEMANTEE Lz & SOMOWHHES Db B
KO clRENTNG, bREZ~Y P v EHESF
B BET, COEAIT Iz fEhZF L REN, ol
SFMTITEEEST, BIC In B/hE < 4o Palihik

Fig. 1 Contour maps of valence orbitals of the
CO molecule,

INCIDENT
LIGHT

Y

ECHMTINE, COLHIE, FVvFLEFRELED
BEZEESFIC b, SFEszrhcEEsng
SHIT RN K - TSRS A S (B2 2 &b
5, Pig. 3 T Ni(100) i Lows CO OREX ni
FHHEFARY PWEBRTY, 27 bva), b) 12, =
NEN, p-BIU s-EEEHN L EST, BETOM
HE I NG BFHBEEH M (normal emission) T& 5,
s-RETI do WhB ¥ — 7 MSEsicikl, p-E
TiE 4o OE -7 BBLN TG, T, BAoWHED
Hifmn, b —BeV B It LA -4 THL &
HHb, a)D p-REEDELAY P ATRETCEY
LPROMBA RSN, ¢ BEU T ofEOR
FhlEshs, thoofkErd, CO BHTHES
MBRECFELTHE L, BEY, Ir & 50 Q-
7 BHRAD CO L3R LTHY, b QWAL
CEEs, CO BCEFEEHBELTEAELTOS
CLimEasmEn g, ohid, fEtsk IR © HREELS
B> TLBNAHE & —HT 20, FRAR N2
& KR (Iz & 50 SRS mExREI oh3
&Iz g,

08, G EROAESTH» THEOAMA
EEALEE AL LI D EHICEEE JUEFITES A

Q ~ ELECTRIC FIELO DIRECTION
? I
i

4

MOLECULAR
QRIENTATION

PHOTQEMISSION
PATTERN FROM
17 STATE COF €O
EXCITED BY

21 eV PHOTONS

PHOTOEMISSION

"

FATTERN FROM
qg STATE OF CO
EXCITED BY
41 e¥ PHOTONS
o]

FIXEDR

Fig, 2 Differential photoemission cross-sections of the CO molecule for various orientations

with respect to the exciting electric field.
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Fig. 3 Normal emission photoemission spectra
of CO onto Ni{100) surface at room temperatu-
re (hv=28eV). Curve a is for p-polarized
light, and curve b is for s-polarized light.
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Fig. 4 Schematic drawing of the geometry of
the experiments; §r represents the angle of
incidence of the light while ¢ and ¢ hold
respectively for the polar and azimuthal emi-
ssion angles, The Z-axis is normal to the
surface.
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Fig. 5 Angle-resolved energy distribution cur-
ves for a CO-covered Pd{111) surface,
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Fig. 6 Normal emission (=0, ¢=0} ARPES
spectra for clean Cu{100)
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Fig. 8 Polarization dependence of normal emi-
ssion ARPES spectra Tor Cu(100).
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FHERE BT 1B (1926)

Table 1 CO bandwidths as measures from angle.resolved photoemission, spacing and LEED patterns

Band dispersion (eV)
LEED pattern CO-CO spacing (A)
da Bo 1z
Ni (100) (VT % T) R4E° 3.52 .15 - —
compressed ~3.2 0. 25 — —
PA{100) {4%2) R45° 3.8 0.25 — —_
compressed 3.1 0.37 0.4 —
Pd(111) (VT XVT)RIP 4,71 — —_ —
c(4x2) 3,60 0.3 0.3 —
Ir{111) (VT %) R30° 4,69 0.2 0.3 <0.3
(243 »243) R30° 3.55 0.4 0.7 <0.8
C(0001) (VT X ¢T)RIP 4.35 0.15 0.35 1951
(243 %24/ 31 R30° 3,29 0. 48 0.8 —
Fe(110) p(1x2) 3.04 0.2 0.5 <089
3.04 0.3 0.8 <0, 3%

v [110] direction. b [001] direction.
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BINDIG EHERGY /ev

Fig., 16 Intensity enhancement of the peaks of
molecular orbitals for NO-Pd(111) system.
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