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Kazuhiko SEKI, Tohru ARAKI, and Yukio OUCHI

Department of Chemistry, Faculty of Science, Nagoya University

A review is given on the studies of organic solids, thin films, and interfaces using
XANES (X-ray Absorption Near-Edge Structures) spectroscopy, taking examples mainly
from the work of authors’ group. At first the outline and principles of XANES are
described, and the details of its application are presented about (i) determination of
molecular orientations in ultrathin films (both molecular and polymeric), (i) studies of
tautomerism and resonance in amides, thioamides, and salicylidenanilines, and (iii) effect
of inner-core excitons in relation to the feasibility of probing unoccupied electronic

structure of extended 7 -electron systems (e. g. fullerenes) by XANES spectroscopy.
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Fig. 1 XANES spectra of perfluorotetracosane n-CF,
(CF2) »CF; oriented evaporated film at the F
K-edge with the electric field of the light
perpendicular and almost parallel to the
molecular axis.
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Fig. 2 Energy levels of a molecule (or a solid) in
effective potential well and excitations of core
electrons giving rise to XANES.
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Table 1
Organic Compounds.
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Fig. 3 XANES spectra of benzene adsorbed on
Pt(111) surface. (a) Adsorption geometry of
benzene, (b) C K-edge XANES spectra of
benzene at grazing (15°) and normal incidence
of photons® and (c) orbital characters of
unoccupied states.
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Fig. 4 Setup of XANES experiment at Photon Factory BLIIA. (a) top view of the
whole system, (b) electrical circuit of detection system, and (c) sample

holder.
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LD DX V¥ VEORiIZ DWW 72-CO-N-CO
-W0SA I NEETH B, DA I KEGUENR Y
Y oAkt PMDA (Pyromellitic dianhydride)
FHE, RUEUEB 250D 7 = = )VEAEG
BPDA (Biphenyl dianhydride) o 2flifi% iz
Lo WIFNDHEROEBEMIE T, IhEFon
CHiAY 2 7 VF IV (CH) N2 180T B, TIb
FIUGEBOE X niZHINZEZ 51, nOUZT Tl
mD 7 VTV MPZEAENIE S D153 Z &S
NTWAEDT?, ZZTEn=780R)<—%
Wiz, LUNHORZT AR Y 1 3 FEO%KIZD
tf, BPDA-C8 Mk 9 IZIES,

11T, 5 B 7t U7 BPDA-C8JEiz
SVTDHC KIRIGHED XANES 227 M LDIEA
W Z IR Uz, ImBIETRLF—-DE -2
AlZET x = )UEBD 7 *HEN A~ DERIZ k4 57,
IND AR ZNET 20T, RIL7 4
YOGEEECL D, MES (F I F+E7=
=) BEBOSEOHE BOHEETE 5, H121T2
D" E— 75D XARAS A bR Y
< —DHDEITIRT, VTN E L HBEI R
INTIE 2 DDNIFTEBEAHF TH 2 &0 5, Bl
N IF EIRR I FITIOELS B> T B 2
Db s, BEREOMIE, TAFIVEE DM

MEK BTEEIS  (19944)

BPDA-Cn Biphenyl-3,3',4,4'-tetracarboxylic dianhyride

__&i::zi:j__[:;JiiiNfCHz%l n=17.8

PMDA-Cn Pyromellitic dianhydride
o (@]

..._N)‘\ N'(‘CHz )_n n=7,8
\)]/
O 0]

Fig. 10 Structures of polyimides.
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Fig. 11 C K-edge XANES spectra of BPDA-C8 for
various incidence angle of photon & . Note
the asymmetry for the grazing incidences of
photons from the left GI(L) and from the right
GI(R)*.
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AREEZBRIC L T RS IS LT,
b E B ORFE DB EDOKXKEZRINT 5, Zhhs45h
5 &0 L LIS BT ISHREE > T 5,
HSHM LOMERIZEES 2 ) a0 Fo5g Z0REA8E
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BEID—> & > T 3,

MK BTEHIS  (19944F)

BRFA AT L —

B BE, W, SvarBEicAvshTwaH
T A AT L —I%, FEARRNC R % L 25
B (1~10pm) SERSTE2BATTETV S,

EROBEICHOWSNATN (Y1 AF v FRTF A w
7) BoOEE, WEMER CRIEG RAEA T 90°
$5DT, @WEA 7O, WBFETTFIIEEHBIZ90°
RBLhas [oHARE] 2E->TWE, 2D/ L%
PIATEIE S & 2D TFORMIZ, KBRS
DVISEESRS F OREFI L BICHI 5 & S icHa st L,
RO MRS FORINZIN » TE{LL, 0B
hBENTFEEDENTED (HIKE), BHEEA
T B LS TOBFEEORTHOLY, HTE
fih 3 B A b L ) LT S H AN T B,
REHEIE bIIPEHET XL VDT, HizdS5—HOR
KFEBNGL 2B (KRB,

D& 3 IMBKOLF A, W/ BEATTOM
e & 2 FREFIAS EE L EEER 2 LTV S,
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