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t.iOIl of r ;;, and r~ i (J AI') tl'an::;fonns as the prod ud g-;: i X IJ~ j. ] n t h.i,; a pproac ll 
no othel' tC'l'm::; of the >li\llle order in the di,;tol'tiolls q, i contribute to Olll' effect.;;. 

Thc zproth-ol'del' dcctronie wave fUlletion '/PII' is an eigenfullction of 11e. 
'P/,i deseribes tile clcclJ'()nic state in tll!' static eompl!'x anci is the i-til ba sis func
tion of the ,u-t It irrecluci 1)le rcpresent<~tion . Taking lId as a perturbat ion and 
the ionic clisp\ncem(,llt.; g., i as parameters, we obtain a m ixing between e,en and 
odd plpctronic stat('s "PI,i of the defect: 
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The elcctronic wa YC functions '/P;, i(q,;) and the encrgies E I, i(g-,;) are 110\1- func
tions of the lat tiee di:.;tori ions q~ j. The nuclear wave functions 'l.rW, i) arc eig!'l1-
functions of HI + EI' i(q,;) , " 'here k denotes the set of nuclear quantum numbC'l's. 
The \I'a \-e fUllct ions of the sy,;telll are prod uets of ¥J;, i and I.~ i [10 J : 

!Uk . - ' .• " i (5) :1' ") - "/11'} '1.1.- . 
The oscillator st rengt h / of th e electronic dipole transition between the ground 
state 1J-'o ancI the exc:it ('d state 1/1;' is given by [lOJ 
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/0 " = -3- ....,-:;- eo I' .dyo kJ ( '/Pol .... 1'1 1!pI'i ) -, - " )~ ' / 
f!- i i = l 

(6) 

m* denotes the effcctiye mass of the electron, Eo I' the mean en('rgy of the tran
sition, l'jthe electric dipole operator, and Avo the thermal average over the ground 
state. 

For the prcs!'nt we take only the linear terlU (3a) of fI"l into account. 'Ve 
insert (-:!) into (6) an(l take the thermal average of products of the form g .d q{Jj . 

Since we consider static and d~-nalUic distortions of the lattice cell , each ionic 
displacement q",. consists of a static part Q,,;o and a dynamic part Q" i: 

(7) 

Using the orthogonality of the symmetry coordinates q, j of the complex we 
obtain 

( q.dq{Ji ) = <Q~iQ(1i + Q,dQiJio --1-- Q"joQ{J i + Q,do Q{Jio) = 
= <Q,,,Q{Ji)O,, p Oii + Q,,;oQPiO. (8) 

In analog.\· to the Jahn-Tell('r ('ffeet, the Q. ; 0 arc the coor-clina tes of t,he potential 
minima of the total energy of I he complex ineluding t,he linear clectron-lattice 
interaction. but in contrast to the oyen-parity Jahn-Teller di stortions, we only 
con. icl('l' off-centre displacements with odd parity which do not contribute to 
the ('nergy in first orti('r. In linear approximation only di stortions of odd parity 
eontribul(' to the oseillator s(n'ngth / oft,he transition. T ile oetah('dral complex 
has 1\1'0 thre!'fold odd \-i bra tions of T4-s)'mlnC'try a nd one threefold dpg(,llera te 
odd vibration of f'::-syllllnl'lry. t:lim:c Il~ resonance modes W('I'(' obsl'ry('d in 
XaCI: C'u ol antI in Eel: :\ gT we n!'gl('ct, ('ffect,; from Fr.-morl('s and a~sume that 
only olle T 4-1Il0c!(' (q-;J cnntribnt('s to the pnrit .\· breakillg ('l'j'l'et. Q40 = 
= (Q.lru, Q.lIIO . Q-;; u) is e:dlcd all uff-cl'ntJ'!, dist oJ'tioll of th!' defect. \\' e tn ke the 
average of all the po.;,.:iblc uff-c('ntre positions in til(' lattice cell: 

I 
.-h(off-centJ'e) Q-;;o Q~iO = _.-;- L Q~.o Q-:!io = 

.\ ofT-.· . 

(9) 
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