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is appliNI t o thc crysta l th e absorption constants [( II and H .L mcasut'cd with 
light p o la rizl'cl para lI e l and p erpendicl1lar to th e s trpss axis H rc ciiffprent. I'll is 
diffc-rl'll Ce i:l/{ = 1\'U - J{ J . is plot t ed n'nms pC'etral e nprg.\· for [0011 :-;;tn'ss 
in the IOI\"er part of Fi g. 1. ;\ compari son· of /:"J\(It)) \\·itlt the absorption spec
trum J\(E) ill the npper part of l-'ig. 1 sh o\\·s that UlC' challge of the oscillator 
s t rengt It 1I nd e l' appl ied ~ t t'{' s:-;; i» th e d om iuant clfC'ct. \\"h ereas 11 shift. of the ba nel s 
due to a t'plitting of thc exc it ed s tates is ncgligible. i:lX is a linear function of 
thC' strc:-;;s . \\·c al:;o not e th at /:,,[; diiTers in s ign for tht' two bands. 

Fig. 3 :-;; ulllmarizes the t e rnperat lll"e dqwndenec of the stJ·e;;s cffects. Thp 
osc-illatol' t' trength I('J' ) for a s ingk Land is found from a Gau:::s-euITe analysis 
using the dat,l of Fuf3giin ge l" [1). \re find t hat Mil = (Ill - f J.)d has the sa mc 
sign fo r eorl'espondi ng ha nd » in XaCI: Cu + and KCI: ~-\ g - . To explain sign and 
U'll1 pCl'a t lIrC' dq)('ndeJlco of '::"1 /1 \\-0 \\"ill discus:; thn'e effccts: 1. a frcqueney 
splittin~ of the far IR rcsonance morl e. 2. a s illall off-eC'ntre cii»to rti on of tl1(' 
d efect , ~nd 3. a quadratic C' lcc tron- lattie(' interaction. "-e \I·iil s llo\\" in the di s 
cussion of the experimental data th at all three C'[fects contribute to th e oo::;erncl 
dichroislll. but the main cont ribution comes fro111 the first and second effects 
l11 C'llti OIWcl ab0'-e. 

3. 'rh('ory 
To in\"esti~ate the intera ction bet\\·een the ekctronic states of the defec t and 

the ioni c di spla ce lJl ents. it is eOlwenif'nt to classify the elect ronic \I·a ye functions 
and the normal coordinatps Q(l) of the perturbed lattice according to their tran,, 
formation propertiC's und er t h e e lellle nt s of the p o in\" g roup of the ddect. "itc. 
[i'or \\·cll loca lized defects it i,.; suffi cient to eOllsider the internet ion within th e 
oct.a hedra l complcx Ag+(CI-)6 or Cll+(CI -)r, and introclu ef' the syllllllC't ry co
o rd ina tes f) d of t he corn plex \l"h ic hare ba ;;is fun 'ti on>' of t hC' ilTC'd u eiLl e represen
tations 1'" of 0h (i (1 el1o tes the !'O\\. indC'x ). Small c1eyintiom; from 0h-sYllllnetry 
duc to 1,1 !tiee yi bmt ions a nel :-lta tic di sto rt ions (J a h n-Tell (' r effect, off-epntl'f' 
di spla cem ent) of the latticp cell will be trcnted as pertllrhations. The :;Ylllmctry 
coordinatC's q,; arC' lin ea r combinations of the Borrnal coo rdinates Q(l) of the 
pe rturbed la ttiee : 

q~ i = L c., ;(l) Q(l) . (1) 
I 

Each S\"llImChT coord ina t e is assoe ia,t C'el \I·i t h a distortion \\·it h a potential 
L'IlPrg.'· .!- (I) ; (f~ j' \\·he re (I) " is a n effl'c:tiyc frequency of the c0111pl C'x'. 

The Hamiltonian 11 of tllC' sy;;telll 

H = Hc + lfl + H ,,\ (2) 

(" oll:-;;i"t:-; of the Hamiltonian of thC' (Jpfeet electrons Ifr . the latti ce Hamilt onian "I. and the operator of the ('lcetl"On-lattiel' intt'ra etinn Jl t • l . \\Oc expand tIlt' 
l'll'ct roll Intti cl' int e raction in tlte Hamiltonian in t erll1 !:' of tIl(' S\-1I1111etn- coOt·L1i 
IHltp;; q,j. taking linear (eCj ll rdi o ll (;Ll)) and qllnclrnti c t e rm,,;" (l'Cj uati'on (;3b)) 
into account: 

lfe l = JIj + [/~ , 

if} = 5: 1·-;;(/') q-;;. 
Lt. ,; 

(3) 

(3a) 

f{2 = L 5: 1';;; fI j(l') q;; ... q#i + .... (3b) 
.' , j p, j 

/' <lPllot( 'S the sd of t'1('ctronie eourdinat{'· and thC' upper s ign thp parit.\· of the 
distortioll. 1';;.- (1') has t il(' sa me trall~fnrillatioll pl'Op('rtil'~ a s the i-th basi" fllll('-
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