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The first theoretical model describing this effect (using x- independent Ν0β)
was based on a cellular Wigner—Seitz approach, which forced an assumption of
periodic distribution of Mn impurities [3]. Recently the model of chemical and
magnetic disorder has been developed [4]. The calculations were performed in
the saturation limit, i.e., assuming that all impurities' spins are aligned. Both
approaches show that the departure from VCA depends on the magnitude of the
local potential and is only significant for heavy carriers [3, 4]. Hence the VCA
will remain valid for the conduction band and only the exchange constant for
the valence band will reveal the x-dependence. The calculations show also that
the effect of an attractive potential is supposed to be much stronger than for a
repulsive one.

Both the periodic superlattice and the disorder models have been successfully
used to interpret the experimental data for Cd 1-xMnxS [3, 4] and Ζn1-xMnxSe [2].
In both of them the conSidered effect resulted from the strong, attractive spin
independent component. Experiments on a material with a prominent repulsive
potential could serve as a crucial test of the proposed model. Estimations showed
that the widely studied Cd1-x Mnx Te is such a material.

Therefore we measured magnetoreflectance in the free exciton range of bulk
Cd1-x MnxTe crystals with a manganese molar fraction 0.2% < x < 10%, in a
magnetic field up to 5 T and at T = 2.0 K. Due to the high quality of the crystals
all four excitonic lines were resolved for x as low as 0.4% and their splitting in the
magnetic field was determined (see Fig. 1).

Under the same temperature and magnetic field conditions magnetization
was measured using a SQUID magnetometer. The modified Brillouin function
with two parameters S0 and  T0
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(where m is the mass of Cd1- x MnxTe "molecule") was fltted to the obtained data.
Good agreement between this model and the experiment was observed.

Mn concentration for samples of x > 1% was determined from the energy gap
concentration dependence Εg (x) [5]. Below 1% x was obtained from the measured
magnetization. (In Eq. (1) we put S0 = ? and T0 = 0 as in this case the ions can
be considered as noninteracting [5].)

Mean Mn spin per unit cell was calculated using the relation

Following MFA and VCA we evalnated the difference between exchange con-
stants for the conduction and valence band as the ratio of the heavy hole exciton
splitting to the mean spin per unit cell

We evaluated N0α from the equations giving band splitting and we found
it x-independent (within experimental accuracy). The calculated mean value gave
N0α = 0.20 ± 0.02 eV. We decided to use the value of N0α = 0.22 eV obtained in
experiments on Cd1-x MnxTe with a higler x [6] arguing that the value should be
free of any local potential effect.

Next, N0βVCv was calculated. The dependence on x was found to beoppo
site to that of Cd1-xMnx S and Ζn1- x Μnx Se, the absolute value of the exchange
constant was decreasing with decreasing x. The effect was found to be much smaller
(see Fig. 2) than in Ζn1-xMnxSe, where N0 βVCA varied by a factor of 2.



840 	 L Kłopotowski et al.

We performed calculations within both approaches described above. Only
qualitative agreement with the experimental data was obtained. Still both models
predict even weaker x-dependence of VCA-evaluated Ν0 β than the one observed.
Calculations done within the periodic superlattice model yielded Ν0β _ —0.77 eV
and calculations in terms of the disorder model gave N 0 β = -0.88 eV.
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