Dielectric and magnetic birefringence in Zn, Mn,Se
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optical birefringence precisely measurable using
generalized ellipsometry. ZnSe is an important ll-VI
semiconductor with a variety of applications in
optoelectronic devices. =

effect is the interaction between the spin of the
localized 3d°-electrons of the Mn ions and the
band electrons. When u,H # 0, the conduction
and valence bands split, which is known as
sp-d exchange.
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The dielectric anisotropy can be
measured in terms of the energy band
gap shift
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0.13 2.6491(7)
0.28 2.6743 (5)

The anisotropy is not proportional to the
Mn concentration x. For x closer to 0.13

the anisotropy reaches at least one

2.6549(5)  58(9)
2.6784(6)  4.1(8)

maximum.

The ellipsometric model allows us to
measure the spd-exchange energy and
Landau shift.

Xy |E.(33/2)- E(£1/2)| E,
1x107™ eV 1x10™* eV
0.02 2(1) 1.1(3)
0.13 8(3) 1.2(5)
0.28 12(3) 1.0 (4)
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the magnetic field can alst; be modeled.

spectral range for Mn concentrations of x = 0.00, 0.02,0.13

and 0.28. The ic and the ic field indi d
anisotropies in Zn, Mn,Se were treated separately into the
diag I and off-di I comp of the dielectric

tensor.

We are able to quantify the shift of the band gap energy
between the DF parallel and perpendicular to the optical axis
caused by the formation of wurtzite domains with increasing
X.

The optical anisotropy occurs in the direction [111], which is
in good concordance with previous TEM investigations. The
dielectric anisotropy results in a red shift of the energy band
gap parallel to the optical axis with a maximum for x = 0.13.

Measurements of the sp-d exchange energy at room
temperature are presented and found a maximum value for
the ple with i Mn ion x = 0.28.




