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Magnetic susceptibilities of a group of intermetallic
compounds of the general composition UNiS_xux (M=A1, Sn) and.
UNi4Y (Y=In+Sb, In+As) were determined by means of Paraday
method in the temperature interval 87 - 293 K.

Previous reaultal’a)

lmis_xux and UNiS.xSnx indicated the existence of single phase

of x=ray investigations in the systems

regions up to the composition UN14A1 and UH14Sn. respectively.
The substitution of nickel atoms in U!H.s is also possible with
combinations of some elements of the IIIla-Va group (In+Sb,
In+As) in atomic ratio 1l:1, i.e. pseudoternary compounds are
formed.

The crystal structure of these isostructural compounds
belongs to the Ulus-type (S.G. F¥3m) (Pig. 1l.).

Samples were prepared by arc melting appropriate quantities
of elements in an argon atmosphere, annealed at 800 °C for
700 h in evacuated quartz glass vials and slowly cooled
(50 °c/aay).

Susceptibilities were determined in a selfconstructed
Paraday aparatus. BgLCO(CIls);I was used as a calibrating
agent., The results of magnetic susceptibility measurments,
for some samples, are presented in Fig. 2. The best fit
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Fig., 1. The crystal structure

of UN14H and UN14Y.

£ 15 eyt

E” e +UNi Sn
n Y
T,
‘P,
" w0 uo wo a0 0 300 10
Ty e * UNi linggAsgg)
ey, UMl InggSbs!
T W Ko 1o 22 A 300 tea

Fig. 2. The plot X v.s. T for

UN14H and 'UN14 .

functions were constructed by a computer program using the

equations

A
T + kB

where A = Curie constant

B = Curie temperature

X = measured magnetic susceptibility

? = temperature

k = =1 or +1 for ferromagnets and antiferromagnets,

respectively

Type of magnetic behaviour, numerical values of Curie or
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Néel tsupsratures and effective magnetic BMOBEDSS Der Urenium
aton wore determined by this procedure., The results for all
sanples are presented in Table l. The correspording unit cell
paraseters are also given. In all compounds antifarrumagnetic
ordering which d0es not exist in binary prototyps Ul!s was
confirmed.
Table l. Magnetio data for the systems th_xux. um.j-xs:ax.
W1, (In,,58%,5) and UBL,(Ing gis,,s)-

compoaition lattice magnetic 'en of?
conatant order (X)  (Rp)

a (2)
UNL, gl , 6.787 mtt <619  3.70
UH14. 4A10.6 6.797 anti =329 1,96
nL A1 6.810 anti 472 2.92
lm14.88no.2 60823 anti -5” 2.70
W1, ,8n, g 6.941 antt =833 3.8

It zay be interesting to point out that isostructural
compounds mus and wcns d0 not have the same magnetic proper-
tie-” Vheress ucw, is antiferronagnetic, t:l:ls ‘has a nearly



taPperature independent susoceptidility. This is probadly

due to the different unit csll paramsters. The oocuremnce of
lang-range magnetic order in Wug (a=7.021 %) 1s caused vy
the large U=U distance which prevents 5f-level uroadening

due to the direct f-f overlap. The lack of magnetic order in
UNi; (a=6.780 %) may reeult from d-f hibridisation which
causes sufficient 5f=-level troadening and no magnatio order,
Some later investigations?) oanfirmed this assumpticn, because
etrong localization of 5:3 electzonic shell of uranium atoms
was observed in UCns.

Since addition of the thixd (or psevdothird) companent
leads to an increase of the unit oell parameter of mus. the
magnetic cell resembling the one found for U'cu55) was postu-
lated. This lattice can be described as consisting of parallel
sheets ((111) plamnes) within which all the uranium magnetic
moments are coupled ferromagnetically, but with antiferro-
magnetic coupling between neighbouring sheets (Pig. 3.). The
magnetic moments are perpendicular to the ferromagnetio sheets.

Pig. 3« The magnetic lattice of Ucus.



We belleve that further study on magnetic behaviour will
enable us to clarify the magnetic structure of these

compounds.
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