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b) Interactions of the modes expl ioi t ly  oonaidered in (2) 
with yet another bath. 

Here for  the i l l u r t r a t i o n  of t h i r  oeaoept we employ a simple l h a r  
8M &eroribing the evolution of the amplitude8 uq(t) and r e l a t e  the 
result- kernel t o  the quantumaeohanloally oaloulated expression. 
we se t  

where 7 (t) i s  a o a p l e x  Gaussian white noise prooesr with a rero 
mean and the oorrelation funotion 

b r e  f,( q , )  EW the r, ( w g i n a r y )  part, of (t) , the 
brsokqts degote the average over the poise. ~ ~ . ( 3 )  f efinqr a Baur- 
r i a a  prooesa f e r  the enplitude flmotu@tionr and in part iaular  the 
oorre$atien fanotion i s  given by 

In  eq$.(3)-(5) the mode index w a s  dropped for  rlmplieity. Ia erder 
t o  i w e r t i g a t e  the influmoe of the amplihtle -10s an expnrsed 
by (3)-(3) on the exoiton propagation we oomider the f o l l e w ~  ell l  

with the kernel 

In (6) the l a m  axtends over 'nearest neighbours ef k aad % = 1. 
%r.(6),(7) are  eas i ly  ebtsined by uring a o l a s r i ~ l  verrion ef the 

de r imt i an  bared on the pelrron transforrotion (re@ seotion 
2 3  l r e  1. In eq. (7) the noise average replaoes the 
t raoe over the bath u r i a b l o r  in the f u l l  quantw meohnnloal t rea t -  
ment of the problem. Imort ia& (2) into (7) aad arsmlng  independent 
mede8 the average over the rtoohastio flnctnationr of the amplitude8 

faotorises. Aooerdlng t o  the @ansrian oharaoter of tho fluotuationa 
one obtPina 

where 

In oalonlating (8) we sssumed a period10 system with equal s i t e  
energies £,- E L  . Considering a def ini te  nearest neighbaur pair 
i n  a oubio l a t t i o e  for  whioh 5-Q a being thr  correnponding 
primitive l a t t i c e  veotor, pad uslng << a- eqs. (8) and (91 
are reduced to % 

h d y a l n g  the t i r e  dependenor of the kernrl (10) we note the  fol lor lng 
point a r 

a) TS, the region 4 < the kernel $0 eroillating. ih la  
indioater ooherent exoit propagation. I n  t h i s  t i r e  region eq. (10) 
i s  seen t e  be of the sare frrnotional f o m  as the OYB kernel reanlting 
from the polrrea t roosfona t ion  (sootion 2.6.3 of ref.'"), If i n  tho 
l a t t e r  expression the high t t rperatruo appro-tion i e  performed 
by set t lng for the phenen rooupation 
o w  use t h l s  oorrespondmoe to  re la te  
sorroes t o  the tmnparatnre of a bath. One obtaim 

X -, being a n  exoiton phonen oonpling funotion. 
t 
b) ~n the region k >) 1, where 

the kernel i s  exponentially deocyiag indioatiag the t ransi t ion f r m  
oehe re t  t e  diffusion l i k e  exoiton propagation (we assrned r-2 1. 
In  part ioalrr ,  the diffusien oonstrat D i s  given br 4 



where 3 is the number af nesrest  neighboure. We note t b t  in t h e  

fmll  quantm meohanical treat.ent t h e  oaloulation sf the  d e o q  oons- 
tcmt af the kernel i s  a ra ther  subt le  problem. &re the d e w  oons- 

tmt i e  einple re la ted  t o  the s t rength af the s toohast io  seuroee K- .  
using the  oorrespond&noe with a bath ef temperature T established 4 

i n  a)  we can f ind t h e  temperature depedenoe of a s  r T. .. 
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3ccep B. ,  map no^ 0.  E17-88-248 
K TeOPHH SKCHTOHHOI'O T P a H C I I O P T a  OIIHCblsaeMOI'O 

0 6 0 6 q e ~ ~ b l ~  KHHeTHVeCKHM YpaBHeHHeM 

Ha OCHOBe 0 6 0 6 q e ~ ~ o r o  KHHeTHVeCKOI'O y p a B H e H H I I  paCCMaT-  

p H B a e T C R  SKCHTOHH~I# Tpa t ICI IOpT  B npHCYTCTBHH ~ H O H O B .  ~ P W - '  
n a I ' a e T C R  MeTOg W R  B w H C n e H H R  -pa KHHeTHgeCKOI'O Y p a B H e -  

HHII I IyTeM B B e g e H H R  CTOXaCTHVeCKHX @JIyK~yam B aMnJIHTy)&aX 

~ H O H H ~ M  MOg. C T O X ~ C T W I ~ C K H ~  ~ ~ y a I l , I i H  CBRSMBaIOTCR C TeM" 

I I e p a ~ y p o f i  T e p M O C T a T a .  A H ~ ~ H s H ~ ~ ~ T c R  B p e M e H H a R  SaBHCHMOCTb 

R A p a  H y K a 3 b l B a T C R  PeXCHMbl KOI'epeHTHOI'O H J&H@YSHOHHOI'O 

PaCI IpOCTpaHeHHII  3KCHTOHOB. 

P a 6 o ~ a  B b m o n H e H a  B na6opa~opm ~ e o p e ~ m e c ~ o f i  ~ H S H K H  

o m .  
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Esser B.,  M a r l o w  F. E17-88-248 
On the  Theory of Exciton Transport 
Described by GME 

Using the  generalized master equation (GME) the  propa- 
gation of excitons i n  the presence of phonons is  conside- 
red. An approach fo r  evaluating the  kernel of the GME is  
proposed by subjecting the amplitudes of t he  phonon mdes 
t o  stochastic variations. The stochastic variations are 
related t o  t he  temperature of a heat bath. The t i m e  depen- 
dence of the kernel i s  analyzed and the regions of cohe- 
rent and diffusive exciton propagation are indicated. 

The investigation has been performed a t  t he  Laboratory 
of Theoretical Physics, JINR. 

Communkatbn of tbe Joint Iartituk for Nuclar Remu&. Ihbm lS88 

i 


