Resear ch interests:

Magnetic and magneto-resonance properties of diluted magnetic
semiconductors:

* magnetic and charge ordering in semiconductors mviked valence;

* heterostructures for spintronics problems.

Responsible people: B.E. Bekirov (PhD), I.V. lvaecko, N.A. Popenko

Experimental set up

Multifunction capabilities of cryomagnetic compl€k = 4.2 - 300K, the magnetic fields
H=0 — 6.5kE) allow for studying the semiconductbns the following methods: ESR=0-
10GHz), Hall's effect, measurement of volt-ampeharacteristics, attenuated total reflection
(ATR) technique fE125-145GHz).

The practical implementation of these methods isvided by using a number of
measurement modules for comprehensive studiesro€saductors:

* the resonance cell of the 3-cm ESR spectrometarsagyle mode rectangular resonator. The
conditions for increasing the sensitivity of the esjpometer at a study of the
magnetoresonance properties of materials with & banductivity in a wide temperature
range have been determined;

* measuring module for researching by Hall's methtboMes one to set two cassettes with
different samples and to measure their galvanoniagciearacteristics;

* electrodynamic ATR module is designed to studysiinéace properties of crystals by using
a prism converter of EM waves with a face of thaltonternal reflection, where the sample
under test is located.

Modules for studying the semiconductor characieesESR-modulea,
Hall's cell (b), ATR module (c).
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Experimental results:

As a result of a comprehensive study of multicongmrsolid solutions of semiconductors

Hg:-HxSe (X = Co, Gd, Cr, V, Feas promising elements of heterostructures, thiewmg
regularities in the behavior of temperature andmeéig characteristics have been determined:

in the semimagnetic semiconductétgCrSeand CdHgCrSethe transition mechanisms to
the ferromagnetic ordering have been defined, nanfal the crystal$igCrSethe transition

is due to the formation of spinel clustdigCr,Sea, while for the crystal€CdHgCrSethe
transition is due to the-dinteraction;

the nonlinear part of the current-voltage charastierhas been experimentally revealed in
the new contact paiHgCdCrSe/HgMnTehat indirectly indicating the presence of spin-
polarized current in this heterostructure;

for the first time the EPR spectra of the gaplesaisiagnetic semiconductblgSe:Fehave
been recorded and analyzed in the temperature agel <30K with an concentration of
iron impurity in the range of 2¢i&m?® - 3¢13°m=™. The nonmonotonic temperature
dependence of the absorption line width and effegjifactor has been established for these
crystals with the different concentration of impwyriron that is due to the formation of
ordered state of the charged donors;

the intervals of iron impurity concentration haveeh determined, where a change of the
dominant contribution in theHgSe:Fe crystals magnetization of its diamagnetic and
paramagnetic components is observed, as well agitlwl impurity concentration at which
there is a sharp increase in the Curie-Weiss tesiyrer due to the spontaneous spin
polarization of the hybridized electronic statestegn.
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Field dependences of the HgSe:Fe crystals magtietiaaith the different iron concentration
and mercury selenide HgSe at T = 5K.
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