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Figure 2. Reflection spectra of anthracene 
crystal before (I) and after (2) photo- 
oxidation. 
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A master equation approach has been 
developed to describe the vibrational 
relaxation and a model for calculating the 
rate constant of vibrational relaxation in 
condensed media based on the assumption 
that the short-range repulsive portion of 
the intermolecular force is responsible 
for inducing the vibrational relaxation 
has been presented [l, 21. 

In this investigation, we are concerned 
with the temperature effect on vibrational 
relaxation and the vibrational energy 
transfer from the vibrationally excited 
donor to the acceptor. For the temper- 
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ature effect, we present numerical results 
to show the temperature dependence of 
the rate constant of vibrational relaxation 
and to discuss the validity of the rate 
constants obtained from the use of the 
weak coupling approximation and the 
strong coupling approximation. It is 
shown that although the temperature 
effect is extremely large over the tem- 
perature range T = 0 to T = eE, the 
Einstein temperature of the medium, for 
the temperature range T = 0 to T = 0.3 &, 
the rate constant varies slowly with tem- 
perature. 

For the vibrational energy transfer, 
we derive the master equation to describe 
the time dependent behavior of the ex- 
cited donor, and the expression for the 
rate constant of vibrational energy trans- 
fer. The master equation is solved to study 
the temporal behavior of the excited 
donor as a function of the acceptor 
concentration, Numerical results are 
presented to demonstrate the theoretical 
results. 
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The B 2Zz fluorescence of C!, displays 
an extreme Personov effect - narrowing in 
emission of an inhomogeneously broad- 
ened absorption spectra excited by mono- 
chromatic light. The temperature depen- 
dent single site emission spectra are con- 
sistent with Rebane impurity spectra 
theory and quadratic electron--phonon 
coupling. C, appears to be a substitution- 
al guest in Ar, Kr, and Xe, and to displace 
two or more atoms in Ne. The principal 
vibrational relaxation pathway within 
the B state involves sequential steps 
through two vibrational levels of the 
previously predicted (yet unobserved) 


