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By calculating the phase shifts of the wave functions for the extended scattering
states within tight-binding model for a poly (p-phenylene vinylene) chain with one
conjugation defect, we obtain the exact transmission probability through the defect as
a function of the carrier incident energy for the entire eight pi bands. Cis-defect, so3
saturation, and oxidation are considered. The transmission increases rapidly from zero
with the carrier kinetic energy, implying the conjugation breaks do not severely limit
the intrachain charge transport under high electric field. Assuming an average
conjugation length of 100 A separated by cis-defects, the drift velocity is predicted to
be as high as 10° m/s for field at 10" V/m, and over 10° m/s at 10° V/m.
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The probability for the Coulomb capture of an electron-hole pair to form an exciton in
conjugated polymersis found to be significantly suppressed under high electric field,
which is usually required for electroluminescence due to the low mobility. The
Coulomb capture is a continuous descent of electronic energy through cascade
emission of phonons, and the high field prevents this descent by heating up the
carriers. On the other hand, ultraviolet emission through direct interband transition is
found to be much less affected by the field, and becomes the dominant radiative decay
channel for field beyond 102 V/m. Combined with impact ionization, our model
provides a complete quantitative explanation of the peculiar high-field behaviors of
the visible emission, ultraviolet emission, and current observed in conjugated polymer
both before and after the avalanche breakdown.
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