et ¢7i% g In this approach
a8 ¢ contribute to our effects.
bui is an eigenfunction of /.
aplex and is the i-th basis func-
ing Hepas a perturbation and
ain a mixing between even and

P o (4)

energies E,j(qxi) are now func-
‘ave functions x4 /(q. ) are eigen-
ot of nuclear quantum numbers.
of y,; and y47 [10]:

®)
. transition between the ground
')
1

& P L n
:41 r] 1'/‘[( i> 2 (())

;. the mean energy of the tran-
thermal average over the ground

n (3a) of Hy into account. We
- of products of the form ¢.; g ;-
ns of the lattice cell, each ionic
ind a dynamic part @,::

0- (7

rdinates ¢.; of the complex we

0Qp; 4 Quio@pio) =

pi0 - (8)
¢ the coordinates of the potential
uding the lincar clectron-lattice
Jahn-Teller distortions, we only
rity which do not contribute to
on only distortions of odd parity
hsition. The octahedral complex
vy and one threefold degencrate
Jonance modes were observed in
from [’5-modes and assume that
parity breaking effeet. Qyg ==
;'.)l'liOIl of the defeet. We take the
in the lattice cell:

yuQIjo’:

. (e
- Qj00ij = o Q@ O (9
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A? 1s]tho nunlzbl(;r of possible off-centre positions. @, may be called the off-centre
displacement, but note that it does not necessarily des ribe ic dis '
sk O ' sarily describe a static displacement
Inserting (5), (7), and (8) into (6) we obtain for the oscillator strength
(=]

frisri(r?) = AL (97 Qi) + <Qi.)) -+ cyclic terms} +

+ Ai) {72 (Qiy0 + Qi.0) + cyclic terms} , (10)
frisry = A5 (9i{Qi.y + cyclic terms} +
+ Aj {5z Qizo + cyclic terms} . (11)

Aj, Ay, and 44 are constants, depending on the excited state of the transition

N = (0 Ny 7:) 18 the unit vector of polarization. The first expression deﬂl:rib ]
transitions from a nondegenerated state /7 to the orbital triplet states I:' F?’b
the second one transitions to an orbital doublet state 75, The sccénd*‘;era

represents the effect of the off-centre potential. Without stress the ex n'et“io:ln
(10) and (11) are isotropic in the polarization, because the mean s u:lie - l's
tudes of the lattice vibrations are equal in each direction: R

kT

2 = for k>4,

Y ek I (12)
for IT<how.

2

(@ = <@ = Lw coth

Inserting (12) into (10) and (11) we obtair
( ain the temperature
s i L gl perature dependence of the
Unmx.ml st.ress lifts the fiegenerac_\' of the resonance mode and we get dif-
ferent vibrational frequencies and different off-centre distortions parallel and
perpendicular to the stress axis. As an example Fig. 4 shows the splitting of
(=]

NaCl-Cu® £ R
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Fig, 4. Stress splitting of the Joeal 3.5
4. Stress s ! »Joeal mode at 23.5 em? i, B g i
i NaCE:Cu* at 4.3 ° K. The applied stress is 100 kp/em? Eig Tempf;::::lr!fl::flll’::l;gei‘lj-r (if;l-lL")(;;ffi‘l‘(‘m et
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