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Electric and galvanomagnetic properties of ferrimagnetic compound Fe; ,Cr; S, were investigated.

It is revealed, that magnetic

resistance is negative with the sharp peak in the range of T,=250K and it is shown, that the spontaneous Hall coefficient reduces
exponentially with the temperature in the region of the magnetic ordering.

FeCr,S, has the spinel structure and is the ferrimagnetic
semiconductor with the Curie temperature ~180K [1,2]. The
chromium ions in the octahedral sublattice are replaced
partially by the enelyse ions in order to get magnetic
semiconductors with the high Curie temperature and it was
shown, that Fe;,Cr;gS, has also spinel structure and is
ferrimagnetic with the Curie temperature T.=250K [3,4].
However the information lack on the electric and in particular
galvanomagnetic properties gives no chance to present the
full picture of the semiconductive properties and its
correlation with the magnetic structure. Therefore the
temperature dependences of the electroconductivity, the Hall
effect and magnetoresistance of the given content in the wide
temperature of the magnetic phase transition, were
investigated. The receipts and the samples analysis were
conducted by the technology described earlier [4].

The electroconductivity was measured by the compensated
method on the constant current, but galvanomagnetic
properties in the magnetic field of the strength up to 12K.
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Fig.1. The dependence of Igoand il on the temperature for
Yol
Fe1,Cry gSs.
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The dependence of Igo and — on —— for this constant
P T
is presented on fig.1. As it is seen from the figure, the content
has the semiconductive nature of the conductivity. So that in
the range 100+-250°K the electroconductivity increases with
the temperature growth with the activation energy ~ 0,02eV.

The activation energy of the conductivity changes in the
range of the magnetic ordering, and it becomes equal to
~0,07eV. Therefore the activation energy of the conductivity
reduces by ~0,05eV at the transition in the magnetic ordering
state. This result is in agreement with the theory, developed
in the paper [5], in which the electroconductivity of the
antiferromagnetic semiconductors was examined by means of
S-d exchange model. It is concluded in these papers, that
magnetic sublattice with the opposite orientation of spins,
which in consequence of the exchange interaction with the
conductivity electrons create the additional periodical
potential, having more low symmetry, than that of crystals,
occur at the transition into the magnetic-ordered state and the
energy bands fission and the reduction of the activation
energy, may occur, what we have confirmed experimentally.
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The dependences of on —— are also presented on fig.1.
T

It is seen, that the value of a4 is negative, moreover it
Yo

achieves the maximum (12%) in the region of the magnetic

phase transition. Such anomalies of the magnetoresistance at

the Curie point in the ferromagnetic semiconductors achieve

quiet essential values, for example 80% for FeCr,S,

(T.=130K) and even 10* times for EuSe (T.=8K) [6].
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Fig.2. The field dependence of the Hall potential at various
temperatures for Fe; ;Cry gS,.

Such behavior of the magnetoresistance is connected both
with the energy bands splitting and with the current carriers
scattering on the disordered spins. Such relatively low value
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of the jump of i at the Curie point in Fey,CrigS, in
yol

comparison with the ferromagnetic semiconductors with high

agility values proves once more, that the jump value of a4

2
is connected obviously with the value of the current carriers
agility, what is discussed in the paper [6].

The field (0-12K) and temperature (90+250K)
dependences of Hall potential of Fe;,Cr;gS, are also
investigated. The field dependences of the Hall potential at
various temperatures of Fe; ,Cr; gS, is presented on fig.2.
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Fig.3. The temperature dependence of the spontaneous
magnetization M and paramagnetic susceptibility ™ for
Feq,Cry gSs.

The Hall-e.m.f. in the magneto-ordered compounds (ferro
and ferrimagnetics) is presented by the sum:

V. =(R,H + RlM)%

J J
where ROHE is classical and RlME is anomalous

potential, correspondingly. The anomalous Hall potential at
H—0 turns out into the spontaneous Hall potential, which has
the form:

J J
sz=RsMsE' sinceRoHE=O, where R is the

spontaneous Hall coefficient, Mg is the spontaneous
magnetization, d is the sample thickness, J is the sample
current. Vys and Mg are determined by the extrapolation of

V(H) and M(H) from the region of the paroprocess on the
H=0 axis and the coefficient R is calculated as a ration:

V,.d
*TMI

R

The magnetization and paramagnetic susceptibility of
FerxCraxSs (0<x<0.5) system are investigated by us before
[4]. The values of the spontaneous magnetization in the
temperature interval 90+250K and the paramagnetic
susceptibility of the compound Fe;,Cr; S, calculated from
these experiments are presented on fig.3.
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Fig.4. The dependence of the Hall coefficient IgR; on the
temperature for Fe; ,Cry gS,.

The value are Vi is calculated from the dependence of
Vy~H at various temperatures in the range T<T,, in which
values V,; are determined by the value extrapolation V, for
H—0 in the process region.
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The dependence of IgR; on —— is presented on fig.4. As
T

it is seen from the figure, the spontaneous Hall coefficient
reduces exponentially with the temperature increase. Since
the spontaneous Hall coefficient is the consequence of the
spin-orbital interaction between the current carriers and the
localized magnetic moments, it indicates on the fact that the
magnetic heterogeneity of the given compound increases with
the temperature increase.
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Fe;2Cr15S,-UN ELEKTRIK VO QALVANOMAQNIT XASSOLORININ XUSUSIYYSTLORI

Fe12Crq 8S4 birlesmasinin elektrik va galvanomagnit xassaleri tadqiq edilmisdir. Magnit miigavimatinin T~250 K-do kaskin
pike malik olmagla manfi giymat aldigi misahide edilmis vea spontan Holl smsalinin magnit nizamli oblastda temperaturla
eksponensial azaldigi gostarilmisdir.

JL.M. Baaues| III1.O. Opya:xeBa, A.U. Axmenos

OCOBEHHOCTH JIEKTPUYECKHAX Y TATbBAHOMATHUTHBIX CBOMCTB Fe, ,Cry S,

VccneioBaHbl SJIEKTPUYECKHE M TalbBaHOMArHUTHBIC CBOMCTBa (eppuMarHUTHOrO coexuHeHust Feq,CrygS,. OOHapykeHo, 4TO
MarHWTHOE COIPOTHBIICHHE OTPHULATENHHO C pe3kuM nukoM B obmactu T~250K u mokazano, 4to B 001aCTH MArHUTHOTO YMOPSIOYCHHUS
CIIOHTAHHBIN XOJUIOBCKUH KOA(D(DUILMEHT SKCIIOHEHIINATIFHO YMEHBIIIAETCS C TEMIIEPATYPOii.
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