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Effect of uniform and non-uniform variable electric field on spectral dependences of
stress-strained ZnSe crystals has been studied. The spectral dependences of the complex
photocapacity C*(\) measured in a quadrupolar variable electric field for ZnSe crystals
containing regions with various scale plastic deformation levels have been shown to differ
considerably from those of the complex dielectric constant. These distinctions reflect the
rearrangement of interconnected internal elastic and electric fields due to the external
quadrupolar one. The C*(\) diagrams allow to identify the crystals having similar energy
and relaxation spectra.

WccnemoBano BAMAHWE OJHOPOLHOTO ¥ HEOJAHOPOJHOTO IIEPEMEHHOTO JJIEKTPUUECKOTO
MOJIA HA CIEKTPAJbHbIE 3aBUCUMOCTH (DOTOAUIIEKTPUUECKOTO OTKJIMKA KpHUCTALIoB ZnSe,
BHIPAIIEHHBIX M3 PacIjiaBa W OTJIUYAOIUXCA HATIPAKEHHO-TedOPMUPOBAHHBIM COCTOSHUEM.
IToxasano, uTo B Kpucramiax ZnSe, coaepikalqux O0JACTH € PA3JIUUYHBIM MAaCIITA0HBIM
YPOBHEM ILIACTHUUECKOH medopMaluu, CIeKTpaJbHbIe 3aBUCUMOCTA KOMILIEKCHO# (oToeM-
rkoctu C*(\), M3MepeHHBIEe B KBAAPYIOIbHOM II€PEMEHHOM 3JIeKTPUYECKOM II0JIe, CYLIeCTBEH-
HO OTJIMYAIOTCA OT CIIEKTPAJbHBIX 3aBHCUMOCTEH KOMILJIEKCHOI NUAJIeKTPUUYECKO MPOHUIIA-
eMOCTH. OTH Pas3IWuMs OTPaKAIOT MEePeCcTPONKY B3aMMOCBA3AHHBIX BHYTPEHHUX YIPYTOoTo U
2JIEKTPUYECKOTr0 TMoJel MmoJA BO3AeHCTBMEM BHEIHEro KBaAPYIOJbHOTO moJiA. IIpemcTaBiieH-
Hble B Bume guarpaMM C'(A\) OHM HOSBONSIOT HAEHTH(UIMPOBATH KPHCTAIILI C GIMSKUMU
SHEPreTUYEeCKUM U PeaKCAIlMOHHBIMU CIEeKTPaMU.
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A wide variety of bidimensional (2D)
structure defects forming spatially non-uni-
form elastic and electric fields is typical of
bulk piezoelectric ZnSe crystals grown from
the melt. The character and level of those
fields defines the specific features of the
intrinsic elastic vibration spectrum [1] and
causes distinctions in the spectral depend -
ences of real, €(\), and imaginary, €'(}N),
parts of the complex dielectric constant &*
measured in an uniform electric field. For
crystals containing 2D defects (rotative
twins, sliding bands, etc.), those depend-
ences presented as £°(\) diagrams on the
complex plane reflect the effect of spatially
non-uniform internal fields on the energy
spectrum of centers responsible for photo -
sensitivity [2, 3]. The purpose of this work
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is to study the influence of a quadrupolar
electric field forming torsion stresses in a
piezoelectric crystal on the complex photo-
capacity C* for zinc selenide crystals being
in a stress-strained state.

The bulk ZnSe crystals (up to 50 mm in
dia.) were grown from the melt using the
Bridgman technique under Ar atmosphere.
The growth conditions provided formation
of cylindrical ingots differing from each
other in the type and number of structure
defects (dislocations, twins, sliding bands,
etc.). From those ingots, samples were made
shaped as cubes with 8-10 mm side and rec-
tangular plates (5x5%x10 mm3) which were
polished by machining and chemical treat-
ment. Indium-gallium contacts were applied
onto opposite faces of oriented samples. The
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