iaxial stress of 100 kp/em?® as
h\ drostatic term of the stress
Lls since we only measure the
i sphttnw clmnuo» the mean
erivative of equation (12):

= — Q> ¢(T, w) Bowg. (13)
the frequency shift due to non-

hows the temperature depend-
: limits are

1>’l(_u,
'Lho .

1) we obtain the expressions for

b (fy — fu)/f = Afff in Table 1
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de corresponding to Fig. 4. and
sendent Q7o by uniaxial stress.
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r(\ position and & the unit vector
n.\l(w\ to Q7 o.

electron-lattice interaction (3a)
1 the energy splitting of the reso-
“tice cell. but not on the matriy
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elements of the transition. The temperature dependence of the effect consists
of two parts: the first part ix proportional to ¢(7'. ) and therefore constant at
high temperatures, the second part is due to the off-centre distortion and decreases
w 1th 1/7" in the high-temperature range (Fig. 5).

Since the stress transforms as [ 0 i s, and /75, all terms of the interaction
Hamiltonian of the stress-distorted complex \\hlch are linear in ¢7. ¢3; and
¢5: are changed. Having not observed a splitting of the absorption bands, we
may neglect these terms in the lincar electron-lattice interaction. In the
quadratic electron-lattice interaction new terms appear, the transformation
properties of which for stress in [001] (lirection are given by [13]

Hy = Q5. AQE,l{— % (@) = — l e

e 48
+ Q1 AQ3, 1{— - (@) + ]*_,i (-1’2)} Vs, s +

+ Q1. 8051 {(2)} V3,4 (16)
AQ; ¢ is the distortion coordinate of the lattice cell, and proportional to the
applied stress. Using the same scheme which led to (10) and (11) we get mixed
terms with (3a), being linear functions of stress. We obtain an additional term,
which has to be added to the first column of Table 1:

= (3a)
f“ _f_-l-_ + S = o AQSI 64 5 )
g \Eg -*1‘4(1“5) = (17)
== (3a)
W= SLPY g _AQ“_
f |\ >TI'y

aafand A, A7 are reduced matrix elements. We find that the relative change
of the oscillator strength by uniaxial stress due to the quadratic electron-lattice
interaction does not depend on temperature (IFig.5). but in contrast to the effects
of the linear electron-lattice interaction it depends on the matrix elements of
the transition.

4. Discussion

We compare the absorption change AKX of Fig. I and 2 with the theoretical
expressions for the change of the zeroth moment stated in Table 1. The ex-
perimental values of AKX, which are positive and negative, do not change sign
within a single band. This leads to the coneclusion that the main effect is due to
linear electron-lattice interaction which clearly shows a difference in sign
between Af of a [y — I'y transition and Af of 11 — ["{(I'{) transitions. Be-
cause of the transformation properties of the stress tensor, no distinction
between 17y and [y is possible by stress measurements.

We first discuss the B-band of KCl:Ag* assuming the resonance mode split-
ting to be the dominant effeet. When a [001] stress of 100 kp/em? is applied
we find from this band a relative splitting Am/m = 2.5 % 10-2 of the resonance
mode at 38.8 em~!. The relative change of the oscillator strength for stress in
[111] and [011] direction is smaller than 1/10 of the change for [(N)l] stress,
which unpln‘\ a relative splitting of the resonance mode smaller than 2.5 1073,
This is in good agreement with the small value of o5 (Fig. 4) found by Busse [_ll]
in NaCl:Cu*, and signifies a very weak interaction between the defeet and the




