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For better assigmment of the valence XPS of 66 polymers, we used
the semiempirical HAM/3 MO and ab initio deMon density functional
methods in that the results can be directly compared with experi-
ment, because it uses the idea of "transition state” rather than
Koopmans’ theorem to predict vertical ionization potentials(VIPs).
We introduce the analysis of valence XPS of representative poly-
mers [(CH2 -CHR) » (R=H, CHs, OH COOH, F, Cl), (CH2 -CR2 ) (R=F,
Cl), (CHz2 ~CH2 -0) », (CH2 -CH:2 -NH) » ] by the MO methods using the
model oligomers. The calculated Al K @ photoelectron spectra were
obtained using Gaussian lineshape functions of an approximate line-
width (0.10 I« ); Iv=I'« - ND, where I’ is the vertical ioniz-
ation potential (VIP) of each MO and WD is a shift to account for
sample work function, polarization energy and other effects.

To explain the broader linewidth for the inner valence spectra,
we propose that the lifetime of the s hole states are shorter be-
cause the holes can be filled by 2p. electrons inultra-vioclet emis-
sion or radiationless transition. The theoretical spectra showed
good agreement with the observed spectra of polymers between (-40
eV,
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