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Table 1. Observed peaks, calculated VIP, main AO PICS, orbital nature and functional group for valence
XPS of PP ((the shift between observed and calculated VIPs) =5.5¢V)

Peak (eV) VIP(V)  Main AO PICS  Orbital nature} Functional group
20.0 25.76;24.50 C2s so (C2s-2s)-B —C(main chain),—CH,
(18-23)t 23.24 so (C2s-25)-B —CH;,—C(main chain)
17.0 21.49;21.44;21.06 C2s so (C2s~-25)-B —CH,,—C(main chain)
(15.5—18)f
14.5 19.43;18.50;18.38 C2s po (C2s-2p)-B —~C(main chain),—CH,
(12~15.5)t
7.5 12.91;12.76;12.49 C2p po(C2p—2s)-B —C(main chain),—CH,
12.38;12.14;11.94 C2p po(C2p—-2s)-B —C(main chain),—CH,
4-12)F many adjacent levels
15.67;15.46;15.14 C2p po(C2p-2s)-B —C(main chain),—CH,
13.3-14.5 C2p n,(C2p-2p)-B —C(main chain),—CH,
11.0-11.6 C2p n,(C2p-2p)-B —C(main chain),—CH,

1 Shows the peak range.
} n, indicates the pseudo n orbitals of the CH, groups. B and NB mean bonding and non-bonding,
respectively. (C2s-2s), (C2s-2p) mean (C2s-C2s), (C2s-2p), respectively.

Table 2. Observed peaks, calculated VIP, main AO PICS, orbital nature and functional group for valence XPS
of PVF ((the shift between observed and calculated VIPs) = 4.5eV)

Peak (eV) VIP (eV) Main AO PICS Orbital naturef Functional group

32.5 36.88;36.45;36.19 F2s sa(F25-C2s)-B, F-C

(29-36) po (F25-C2p)-B F-C

19.0 25.14;23.75;22.07 C2s5(0.7),F2s(0.3)  so(C2s-2s)-B —C(main chain),C-F

(18-23)

15.5 20.35;19.43;19.23 C2s(0.5),F2p,F2s  po(C2s~-F2p)-B C-F,—C(main chain)

(13.5-17.5)t ps (C2s-2p)-B —C(main chain)

11.0 below 17.26 eV F2p,C2p,F25,C2s  po(F,C2p-2s)-B C~F,—C(main chain)

413)f many adjacent levels pn, (C2p,F2p—C2p}-B —C(main chain),C-F
12.27;11.98;11.78 F2p pn(lone pair)-NB C-F~
11.57;11.45;10.85 F2p pr(lone pair}-NB C-F

T Shows the peak range.
-{ Indicates the pseudo m orbitals of the C-F. B and NB mean bonding and non-bonding, respectively.
(C,F2s-2p) means (C2s—-C2p) and (F2s-F2p), (C2p,F2p—C2p) denotes (C2p—C2p) and (F2p—C2p), and so on.

Table 3. Observed peaks, calculated VIP, main AO PICS, orbital nature and functional group for valence XPS of PEI ((the

shift between observed and calculated VIPs) = 5.0 eV)

Peak (eV) VIP (eV) Main AO PICS Orbital naturet Functional group
22.5 (28.33;27.81;26.94,26.81)  N2s(0.8).C25(0.2) so (n2s—C2s)~B, —N-C(main chain)
(20-26)t pa(N2s—C2p)-B —N-C(main chain)
18.0 (22.78;21.60;20.54) C2s(0.7) sa(C2s-2s)-B —C—~(main chain)
(16-20)t N25(0.2),N2p(0.1) so (C2s—N2s)-B —N-C(main chain)
15.0 (19.72;19.27;18.94) C2s(0.7),N2p,C2p po(C2s—N2p)-B —C-N—(main chain)
(13-16)t po(C2s-2p)-B —C—~(main chain)
(5.5-12)t below 16.22 N2p,C2p {po(N,C2p—C2s)-B, —C—-C-N—(main chain)
many adjacent levels N2p,C2p pr,(C,N2p—C2p)-B} —C~C-N—~(main chain)
4.0 (8.35;8.34;8.13;8.13) N2p pr(lone pair)-NB C-N—
(2-5.9)t

T Shows the peak range.
1 B and NB mean bonding and non-bonding, repectively. (C,N2s-2p) means (C2s—C2p) and (N2s-N2p), (C2p,N2p—C2p)
denotes (C2p-C2p) and (N2p—C2p), and so on.
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We introduce the analysis of valence XPS of
representative polymers [(CH2-CHR)n (R =
H, CH3, OH, COOH, F, Cl), (CH2-CR2)n
(R =F, Cl), (CH2-CH2-O)n, (CH2-CH2-

NH)n] by the semiempirical HAM/3 MO and
ab initio deMon density functional cal-
culations using the model oligomers. The
results of the calculations can be directly
compared with experiment, because it uses the
idea of “transition state” rather than
Koopmans' theorem to predict vertical
ionization potentials (VIPs). The calculated Al
K & photoelectron spectra were obtained

using Gaussianlineshape functions of an
approximate linewidth (0.10 Ik);Ik =I'k - WD
, where I'k is the vertical ionization
potential(VIP) of each MO and WD is a shift to
account for sample work function, polarization
energy and other effects. To ex-

plain the broader linewidth for the inner
valence spectra, we propose that the lifetime of
the 2s hole states are shorter because the holes
can be filled by 2p electronsin ultra-violet
emission or radiationless transition. The
theoretical spectra showed good agreement
with the observed spectra of polymers between
0-40eV.
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