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MAGNETIC PROPERTIES OF A QUASI-BINARY
U(FesMns,), Alloy*

ANTON ZENTKO**, TIBOR SVEC***, PAVOL DIKO**, JOZEF MISKUE**_ Kogice
JIRI STERNBERK****  JAN HREBIK**** Praha

The ac magnetic susceptibility of a quasi-binary U(Fes,Mns,), alloy was measured
between 4.2 and 290 K. The obtained results are analysed according to the Fermi liquid
model of magnetism. It is shown that the appeatence of the broad maximum of the
susceptibility at about 135 K can be attributed to the T In T dependence of x(T).

MATHWUTHBIE CBOMCTBA KBA3SHWIBYXKOMIIOHEHTHOTO
CILTABA U(FesMny,),

B paGote npuBeneHb! pesynsTaThl W3MEpDEHWH MEPEMEHHON MArHMTHOM BOC-
NpUMMHMYMBOCTH  KBA3WABYXKOMIIOHEHTHOTO craBa U(FesoMnyo), B mHTepBane Tem-
niepatyp 4,2 ~ 290 K. IpuBeneH aHanm3 n0IyHeHHbIX TAHHBIX, HCXOS M3 MOJIEH Pepmu
KUAKOCTH MardeTusma. T1okaszaHo, YTO CyLIECTBOBAHHE LIMPOKOIO MaKCHMyMa BOC-
TIPUMMYMBOCTH B OKPECTHOCTH TO4KM 135 K moxeT 6b1Th nprmmicano 3asucumocty x(T)
OT TeMnepatypbi Buna T2 In T

I. INTRODUCTION

Uranium forms cubic Laves Phases (C 15 type structure) with iron and man-
ganese. UFe, is ferromagnetic with Curie temperature in the range from 130 to
190K {1, 2, 3]. This range of Curie temperatures reflects variation in the
stoichiometry od UFe, compounds (3, 4]. UMn; is only weakly magnetic, although
conflicting reports exist for its detailed behaviour [5, 6, 7]. In the present paper we
report on the magnetic susceptibility measurements of the quasi-binary
U(FesoMnso), alloy as a function of temperature.
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Fig. 1. Micrograph of the U(FesoMn,,), compound ( x 400).

IL EXPERIMENTAL

The U(FessMns,), samples were prepared by a crucible-less, semji levitation,
induction melting in an argon protective atmosphere. The purity of uranium was
99.98 % and that of the 3rd elements 99.99 9, The sample cubic Laves phase
structure was confirmed by X-ray analyses. Metallographic €xamination showed
the presence of a small amount (<6 vol %) of a parasitic phase in the form of
intergranular networks (Fig. 1).

The magnetic susceptibility measurements were performed on powdered sam-
ples using an ac mutual inductance bridge of the Hartshorn type. The intensity of
the alternating field used was 160 A/m.

III. RESULTS AND DISCUSSION

strongly correlating electrons as a Fermi liquid, the temperature dependence of the
susceptibility is shown to be given by the expression

X(T)=a—bT" In(T/T), (1)
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Fig. 2. Magnetic suscepttibility as a function of temperature,
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Fig. 3. Magnetic susceptibifity of the U( Fe;oMns,), compound plotted as a function of T? In (222.75/T).
Solid circles and crosses denote respectively the experimental points below and above T =135 K.
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where a, b and T* are constants (b >0). This relation predicts the existence of
4 maximum in x(T) at a temperature T, =VeT*. In our case (Fig.2) the

maximum is seen to occur at 7,,,, = 135 K and hence T* = Ve Toue = 222.75 K.
By plotting the observed susceptibility as a function of T In (T*/T) one sees that

sharp rise of y( T) below 40K can possibly be explained by the onset of
a ferromagnetic order. Above 160 K the higher order terms such as T'InT
probably become important.
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