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THE ANISOTROPY OF THE POWER SPECTRUM
OF THE BARKHA USEN NOISE IN THE UGa,
SINGLE CRYSTAL*

ANTON ZENTKO** STEFAN FILKA*** Kogice,
A.V.DERYAGIN**** A V. ANDREYEV*#*x_ Sverdlovsk

‘The behaviour of the power spectrum of Barkhausen impulses in a UGa, single crystal
was investigated. It was shown that the observed pPower spectra reveal an apparent
anisotropy.

AHH30TPOIINA IHEPTETHYECKOTO CHEKTPA ITYMA, BBI3BAHHOIO
E®OEKTOM BAPKT, AY3EHA, B MOHOKPUCT. AJLIE UGa,
B pa6ote wuccregosano IOBEJIEHWE 3HEpreTHYEeCKOro CNEeKTPa GapKray3eHOBCKuX
MMNyNhCOB B MOHOKpHCTaNMe UGa,. Iokasaso, 4o Habmongaemole SHEPreTHIECKHe
CNEKTPbl 0611a0atoT 3aMETHON AHU30TPONHER,

L INTRODUCTION

The electrical and magnetic properties of the intermetallic compound UGa, have
been studied by several authors [1, 2, 3]. UGa, belongs to the group of the
hexagonal uranium compounds with an AIB, type structure. According to magnetic
and neutron diffraction investigations this compound possesses ferromagnetic
properties below the Curie temperature T, = 126 K (2,3l,or .=133K [4]. The
subject of the present paper is the study of the Barkhausen effect in a UGa; single
crystal.

1. EXPERIMENTAL

The UGa, single crystal was cut from the grain of a polycrystalline compound.
After being ground to a spherical shape and after crystallographic orientation the
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sample was placed into a pick-up coil and magnetized with a frequency of
2x107*Hz at liquid nitrogen temperature. The maximum value of the externg]
magnetic field was 480 kA /m (~6 kQe). For the measurement of the Barkhauser,
effect the same apparatus as that described in papers [6, 7] was used,

11 RESULTS AND DISCUSSION

The angular variation of the power spectra of the Barkhausen noise, when the
magnetic field H is applied in the (001) plane (where 3 easy directions lie) is shown
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Fig. 1. The power spectra of the Barkhausen noise for different orientation of UGa, single crystal

(curve 1 — easy direction, curve 2 — deviation from easy axis @ =10, curve 3 — @ =20°, curve

4 — @ =30°). The full lines are experimental and broken lines theoretical, based on equation (1). (The
dashed line corresponds a =2 x 1074 8, dot-dashed line is for a = § x 10~%s,

in Figure 1. It is seen that the registered power spectra for the individua] deviations
of the magnetic field {f from the easy axis differ from each other by their intensity
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Fig. 2, The dependence of the number of registered Barkhausen impulses upon the external field.
(Curve 1 is for easy direction, curve 2 for @ =10° curve 3 for @ =20°and curve 4 for @ =30°).

decrease in the central part is influenced by the electrical and Mmagnetic properties
of the sample. As shown in [5] we can write for the Power spectrum

P(w)=nC*(M, a)/2|Viiae K\(Vdiaw)|?, (1)

where 7 is the average number of impulses per unit time, (M, a) is the amplitude
of the elementary impulses, K, is the Mac Donald function, ¢ ~Uo, u is the
reversible permeability and ¢ is the electrical conductivity of the sample. We now
examine the experimentally observed Spectra. If the value of the time constant a is
assumed to be 5x 107° 5 and 2X107*s, for the €asy axis and the 3(° deviation,
respectively, a good agreement between the theoretical curves and the experimen-
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by the changes of 4 and 0, we can conclude that the reversible permeability of the
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