
. ' 

tet q-;j x qt j. Tn this aJ:lproaelt 
s q, i contribute to our dfeets. 

I . is all eilYcnfund ion of llc· 
l't 0 

plcx ancl is the i- t h basis func-
ing H e t a8 a perturbation and 
ain a mixing betwecn en~n and 

(4-) 
v 

?l1ergies Ell j(q~;) arc nO\l' fune­
ayc functions xi'j(q. j) are eigen­
ct of nuclN\!' quanl.ull1 num ber!>. 
of V';'i and x~j [10J: 

(5) 

~ transition bcbrccl1 the grounli 

'J 
(6) 

) the mean enel"O-Y of the tran-
I' Co-

thermal average over the ground 

11 (3a) of lIrt into account. \Ye 
of products of t be form q., ~ qp}' 

IlS of the lattice cell, each 10niC 
mel a dynamic part Q".,: 

o . (7) 

rdinates q" i of the complex \I'C 

Pi 0 • 
(8) 

c the coordinates of the potC'ntial 
uciil1l' t hC' Ii ncar electron-Ia Hiee 
J llhl~Tcllcr d is! ort iuns. we onl.\· 
rity which llo not contribute to 
on'onlY diRtortiolls of odd pari! ,I' 
n ,;itiol~. The octahedral cOll1pks 
: J'\" and one thr efo ld rlC'W'llernte 
O; l<1n cC' Illud(',; ,ren' Ub"l'lTed ill 
from r :;- lllo(lc:> and <l::i:-<lll1l(' tlt :ll 
Jl<1rit~· brC'aking C'lTl':t. !-rlu -: 
.)J'tion of tht' clpfl'ct. \\ e take the 
ill the lattice cell: 

(D) 
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}.i is the llltlllbcr of po.'sible off-centrc positions. Qo may be called the off·C'entrc 
di ,;p laccll1C'nt, but note that it docs not nccessarily dcscribe a static dispiacC'lllcnt 
of the defect ion. . 

Inserting (5) , (7) , and (8) into (G) we obtain for the oscillator strength 

/ri->r:(( J't ) = ,·n(o) {'17i «Q~y> + <QL») + cyclic terms} + 
+ L-1i(5) {1]~ ((J~!lO + QLo) + cyclic terms}, (10) 

fri ->l·t = A~ {171<QL> + cyclic terms} + 
+ A; {1]iQixo + cyclic terms} . (11) 

.-:1 3 , A 4 , and A5 arc constants, depending on the excitcd statc of the transit ion. 
IJ = (1],;, 1]v, 17.) is thc unit vector of polarization. The first expression describes 
transitions from a nonclegenerated statc rt to the orbital trip let statcs Fi, Ft, 
the second onc transi tions to an orhital doublet, stat.e r t. The second term 
represents the effect of the off-centre potential. Without stress the expressions 
(10) and (11) arc isotropic ill the polarization, because the lUcan square ampl i­
tudes of the lattice ,ibrations arc equal in each direction: 

\

kT 

9 0 " II W w
2 

( Q:; ,> = <Q-> = - coth .-.-- ~ 
2 w 2 kT " 

2w 

for kT ~ It 0), 

(12) 

for kT~ hw. 

Inserting (12) into (10) and (11) we obtain the temperature dependence of the 
oscillator strength L 2]. 

Uniaxia.l stress lifts the degeneracy of the resonance 1U0de and we get dif­
ferent vibrat.ional frequcncies aJl(1 different off·centre distortions parallel and 
perpendicular to the stre:;;;; axis. ~\s an example Fig. 4 sho \\'s the splitting of 
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