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(5) Second-order optical process and its polarization correlation
in electron-phonon system

Vladimir Hizhnyakov (###f, =X b = T74BBI%ERT)

The influence of Jahn-Teller (JT ) effect on the spectral and
polarization characteristics of resonance secondary radiation (RSR)
is discussed on the basis of our general theory.

As for the resonance Raman scattering (RRS), we can develop
the theory of RRS for the system with JT excited state with strong
coupling without necessarily knowing the solution of vibronic problem,
on the basis of semiclassical approximation for the polarizability

operator. It turns out that i) RRS has multiphonon nature for
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non-symmetric as well as for totally symmetric vibrations, ii) RRS
excitation profiles depend on the polarization components, types of
vibrations and orders of scattering, iii) RRS excitation profiles are
more sensitive to JT effect than the absorption profile.

As for the luminescence, it is necessary to take into account

depolarization processes after as well as during the vibrational

relaxation.  The latter effect with the nonsymmetric vibrations ex-
plains the strong dependence of the polarization degree of Arg -
luminescence in Tl+~ like centers upon excitation energy .

JT effect may cause an essential reorganization of electronic
levels during vibrational relaxation. = We can explain the kinetic
and polarization characteristics as well as the small rhombic distor -
tion of the above mentioned centers by considering the JT effect as

principal and spin-orbit interaction as small perturbations .
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Some Effects of Electron-Phonon Interaction on Luminescence
Ferd Williams

Physics Department, University of Delaware, Newark, Delaware, USA

The effects of electron-phonon interaction on the 1uminés cent
spectra of point and associated defects in semiconductors and
phosphors are considered theoretically. The analyzes are in the
adiabatic approximation. Both zero-phonon and phonon-assisted
transitions are included, and their dependences on defect geometry
and on temperature and on hydrostatic pressure are formulated.

The effective Hamiltonian for the effective mass electronic
states of a donor-acceptor pair in a polar semiconductor is formulated
as a Frohlich Hamiltonian generalized to an electron and a positive
hole interacting in the field of the charged dopant cores. Transfor-
mations in the phonon operators are made in order to obtain an ef-
fective Hamiltonian for the total energy, including lattice polarization,
which is a function of the coordinates of the electronic particles only.
The theory is generalized to arbitrarily large associates with arbitr-
arily large numbers of bound electronic particles. The analysis
provides the basis for the theoretical determination of radiative transi-

tion energies of complex activators in compound semiconductors.
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The effects of hydrostatic pressure on impurity spectra are
analyzed semiclassically, maintaining separation of the effects on the
distribution of atomic configurations for the initial electronic state
from the effects of pressure on the transition energy for each confi-
guration.  Effects of anharmonicity are evaluated. A quantum
mechanical analysis is then made for impurities with vibronic spectra,
for which the changes in transition energies and in transition probabi-
lities can be resolved.

Finally, an analysis of the electronic matrix elements for radia-
tive transitions is made, including polarization modes in different
branches. Contributions to the widths of vibronic transitions from

acoustical modes and from the dispersion of optical phonons are noted.
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g5 B Band versus Hopping Models for Charge Carrier
Transport in Molecular Crystals

% B

The drift mobility in virtually all molecular crystals is 1 cm?/
Vsec within an order of magnitude and is weakly temperature de-
pendent near room temperature. In order to test more thoroughly
band and hopping models, the electron drift mobility of several
molecular crystals has been measured over wide temperature ranges
(exceeding 300 K).  Comparison of data taken on anthracene,
deuterated anthracene, and AS253 to available models suggests the
conclusion that neither band nor simple hopping models (which have
a temperature dependence of T™™ exp (- E/KT), n<1) are consistent
with the data. Recent data indicates that in naphthalene, below
100 K, the mobility rises exponentially with decreasing temperature,
an effect we attribute to the onset of band-type motion associated
with optical phonon scattering. This observation allows the iden-
tification of the approximately temperature independent mobility (in
naphthalene above 100 K and in the other materials) with the hopping

of localized carriers.
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