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Resonant photoemission is a valence band photoemission process following the excitation of inner shell electron fo a
particular unoccupied state. This reveals information on both occupied and unoccupied states involved in the decay
process, and correlation between the two. Although resonant photoemission in metals and their compounds have been
studied quite extensively, few studies have been done for organic polymers. In this paper, resonant photoemission in
poly (a-methylstyrene} is described, as an example of the results for organic pelymers, as well as reviewing earlier
works. The results showed that the resonant enhancement is clearly observed for the decay following the excitation to
the lowest 1 * band. Especially, the photoemission from the highest occupied band is largely enhanced. In addition, the
energy shift of a valence peak was observed, suggesting the very fast relaxation within the lowest & * band, which is pe-

culiar to solids.
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Fig. 1 Schematic diagram of normal photoemission, normal Auger decay, patici-

pator decay and spectator decay.
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Fig. 2 A XANES spectrum at the C K-edge, obtained by to-
tal electron yield detection. Intensity is normalized to
the incident photon flux.
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Fig.3 A valence band spectrum obtained at the photon en-
ergy below the C K-edge (250 eV). Six features (la-
beled A to F) are clearly resolved. The binding energy
scale is calibrated in the way that the position of peak
F becomes 7.6 eV. The vacuum level is referred as
L =0. Peak “S” stands for C 1s peak excited by the
second order light.

—51 —



714 FHEEE B18E BUE

285 290 295

o)
dwb7é%a@yﬂﬁ7

&M.

(1997)

Fig. 4 A surface plot of photocmission spectra as & function of binding energy
and photon energy. The plot consists of {a) normal phetoemission, (b)
normal Auger decay, (¢) spectator decay and {d) participator decay (see
text). C 1s photoemission excited by second order light is also observed

in this plot (¢).
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Fig. 5 Comparison of {a) valence band photoemission spec-
trum obtained at the resonance 1, (b) after subtraction
of non-resonant photoemission contribution, and (c)
spectator contribution. Spectator shift is 2.3 eV. Spec-
trum (d) is the difference of spectrum (b) and (c),
which demonstrates the participator contribution of
this decay process.
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Fig. 6 A series of valence band photoemission spectra in the
vicinity of the lowest = * resonance. From bottom to
top spectra, the photon energy increases from 283.6 to
286.8 ¢V by 0.2 ¢V step. The spectrum obtained at the
photon energy corresponding to the absorption peak
top (285.0 eV) is indicated by an asterisk. Charging is
corrected by adjusting the position of C 1s peaks ex-
cited by second order radiation.
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