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is applied to the crystal the absorption constants A} and A | measured with
light polarized parallel and perpendicular to the stress axis are different. This
difference AN = K — K | is plotted versus speetral energy for [001] stress
in the lower part of Fig. 1. A comparison-of AKX (X) with the absorption spec-
trum A(FE) in the upper part of Fig. 1 shows that the change of the oscillator
strength under applied stress is the dominant effect. whereas a shift of the bands
due to a splitting of the excited states is negligible. AA is a lincar function of
the stress. We also note that AA™ differs in sign for the two bands.

Fig. 3 summarizes the temperature dependence of the stress effects. The
oscillator strength f(7') for a single band is found from a Gauss-curve analysis
using the data of FuBlginger [1]. We find that Af/f = (f;, — f)/f has the same
sign for corresponding bands in NaCl:Cu* and KCl:Ag*. To explain sign and
temperature dependence of Af/f we will discuss three effeets: 1. a frequency
splitting of the far IR resonance mode, 2. a small off-centre, distortion of the
defeet, and 3. a quadratic electron-lattice interaction. We will show in the dis-
cussion of the experimental data that all three effeets contribute to the observed
dichroism, but the main contribution comes from the first and second effects
mentioned above.

3. Theory

To investigate the interaction between the electronice states of the defeet and
the ionic displacements, it is convenient to elassify the clectronic wave functions
and the normal coordinates (1) of the perturbed lattice according to their trans-
formation properties under the elements of the point group of the defect site.
For well localized defects it is sufficient to consider the interaction within the
octahedral complex Ag*(Cl7)s or Cu®(Cl7); and introduce the symmetry co-
ordinates ¢, ; of the complex which are basis functions of the irreducible represen-
tations 17, of Oy, (¢ denotes the row index). Small deviations from Oy-symmetry
due to lattice vibrations and static distortions (Jahn-Teller effeet, off-centre
displacement) of the lattice cell will be treated as perturbations. The symmetry
coordinates ¢,; are lincar combinations of the normal coordinates Q(I) of the
perturbed lattice:

Jai = 7):‘ Ca 4(1) Q(l) > (1)
Each symmetry coordinate is associated with a distortion with a potential
energy L ml ¢l where o, is an effective frequency of the complex.

The Hamiltonian # of the system

H=H,+ H + H., (2)

consists of the Hamiltonian of the defect electrons 2. the lattice Hamiltonian
H,. and the operator of the eleetron-lattice interaction /.. We expand the
clectron lattice interaction in the Hamiltonian in terms of the symmetry coordi-
nates ¢, taking linear (equation (3a)) and quadratic terms (equation (3b))
mto account:

o P B 3)

1]1 = ,S ]'h\—i(r) (I\—: . (33)

Hy, = Z;S Vaigi®) gaigpi+ -+ - (3b)
Ny b Py )

1 denotes the set of eleetronie coordinates and the upper sign the parity of the
distortion. V3 () has the same transformation properties as the i-th basis fune-
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