—a—HIADHERENTIO—F

XBRBEBFARZ PVDOFr I hNVY 7 baEtE

WRITHERYE - THH - BEENTER

X% @E-E ER

Calculation of chemical shift of X-ray core-photoelectron
binding energy

Tetsuji Yano and Hiroyo Segawa

Department of Inorganic Materials, Facully of Engineering Tokyo Institute of Technology

E L&

A, XBEEEFSEBREAROF vy 57
Y- 5 VEEO—D2 L LT, ¥ ¥ Eh
SHCELBWGRTWS, SOR¥EFIFL
AREEEAE LT, BEOERERILWT
b, MEOBRALLEHEELL Vo ElOH#
B k- T, BHEOARY LT HENAE
KBEZERTELLDICE» Thah, T,
ERAMERC oW, Bk, SERBORE
ko TERESE I AN 2B 00 HE
TdH - Joiodic, HNh -7 7 F LMK
LA ERTERPT, LL, ETHEA
WIEREIEREIC LT, EDIEEELESIR
BB L I EAERRICED, RN
BE2VWTOF—APREIND LI - T
Bo WS AOBTHIZ>WTLIORBE Tk
<, MEMEFOLFEE L LTRI TR, i
BFHEH OB TIRBOFMEL, &5 ARER
DRBAHOFEE LTLEVWeRhTW5, 3
BEAFZEMTEALD, BEHCFETES
EVIRITIEOHE WD, HERRLADDS

T152 HMRECKML2-12-1
TEL 03-5734-2523
FAX 03-5734-2877

FEFFEE L TEREZhB L8R~ T3
DT LB, KBTHE, FTEEHED
EHAIORBA LS 2 T, B, E5588
LEF->Tod XREEF S EOARBED
ERIANYT RICOWT, B1ERICL LS
W s TFREERC - THELATRAL, #
FHOHOF—FERELCRANATH, i, 22T
RTEEASIL, WRELER - FESTTH
0, TS5 AD LS IREEMBORROLET X
AL RO B S LU TS
BERESTWRWILFRPICHL HF TR
Lo Ffz, HS5AKETHEDODEREALED
BRICB LT, BILREOZRHEE O
w7, BEOBEREBIEEFEORTY
HOC, FLOFBBL W RTNEER
50,

ARBEDT T LT b

XBAETFLAESDEOBSRBODH
FEE LTER TS, BEFHLIOR
HEhHEBEFHAEROMEREBICK L COhd
DIrIARLVTIERTIETHL, B1HE,
V= ABIENS A BRAE T CHE LT
HEREL 2D, BElAke BERTFICAH

27



NEW GLASS Vol. 13 No. 1 1998

NES‘ T L} T L}

Ots 3
-
51
8

gL NaKLL |
o

F OKVV s4F S35 530 s

sizsy SPNads

o2

1206 T000 300 500 300 300 i}

Binding energy {eV)

Fig. 1 XPS wide scan spetrunm of sodium silicate
glass. The inset is the high resolution spec-
trum of Ols.
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Fig. 2 Plots of the calculated binding energy
values using various types of the exchange-
correlation finctionals, Date of Xo method
were then fom the reference 14.
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Tabie 1

Lists of the observed and the calculated Ols binding energy values. Data of Xo and GTS {Generalized

Transition State method) were taken from the references 14 and 19, respectively. Data of Xa method
were obtained usinig DZP basis sets. In GTS calculation, B88/P86 functionals and cc-pV5Z basis sets

were used.
Molecule Obs. VWN B-LYP Xof14] GTS{10]
HCHO 53948 53525 539.87 - 53935
CH.CHO 53859 534.10 53883 - -
NH,CHO 53774 53325 53797 - 537.17
HO 53986 53531 540.23 - 54046
CH:0H 539.08 5334.56 53917 - -
CHOH 538.90 53475 53928 - -
HCOCH 54063 53622 540.77 546.60 -
CH:;:COOH 540,12 535.60 540.14 546.03 -
CO 542 39 53861 543.19 548.49 54253
COQ0 541.30 53722 54187 54732 541.19
SO0 53960 53533 53989 - -
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Fig. 3 Energy level diagrams and schematic illus-
frations of the valence MOs of the initials
state and the final state of (a) CH;OH and
(b) HCHO.
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