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In this paper we report on some new re-
sults of O'Fe and O iWssbauner effect
investigations of NiFe, Al 0, series [ﬂ.
Low temperature 57Fe gpectra of ell inves~
tigated samples are interpreted as come
posed of tetrahedral (4) and octahedral
(B) Zeeman patterns. The influence of the
random distribution of a1%%, N;2+ and Fe’*
ions in the A end B sites on the hyperfine
fields corresponding to these sites, mani-
fests iteelf in the broadening of Zeeman
components. At elevated temperatures re-
laxation processes begin to play an im=-
portant role., They appear at lower tempe-
ratures for highly diluted samples than
’for weekly diluted ones., The shapes of re~
laxation spectra indicate that the magnet-
ic type of relaxation process, with only a
small contribution of the superparamagnet-
ic process, is involved, Some spectra of
each of the investigated samples (Fig. 1)
show relexstion features over temperature
regions below appropriate Curie tempera-
tures Tc. Thege regions are narrow for
weekly diluted samples and relatively
large for highly diluted ones (Fis. 2). In
region A static Zeeman pattems are ob-
served. Relaxation spectra are found in

region B, while in region C gquadrupole

doublets are regictered. For each of the
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FIG, t1.-Selected 57Fe spectra of the x=0.2
sample.

investigated samples a gquadrupole doublet
is observed below the magnetometric Curie
temperature. This seems to be clear evi-

dence of the influence of the external

magnetic field on the

results derived from

magnetonetric measure-
mente, caused by the

stabilization of the

FIG. 2.~The disgram of the types of 57Fe
U¥ssbauer spectra.

relaxation processes. From the spectra of
region A, the parameters characterizing
the supertrapsferred hyperfine fields,
while from those of region B, the relex-
ation times, are being studied.

57Fe spectra for the x=1.5 sample were
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taken at 4.2 K in 0, 4, 10, 30 and 60 kGa
longitudinal external magnetic fields.

Some of them are shown in Fig. 3. The spec-
trum in Hext=o is decomposed into three

coaponents. From

the linewidth of
the most intense
one it°is ccluded

that both 4 and B
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Zeemau patterns are

contgined in it.
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FIG., 3.~°/Fe spectra at 4.2 X of the
x=1.5 sample.

II with the largest splitting comes Irom
those B-gite ferric ions whose neasresi-
-neighbour coordination shell is more rich
in Fe and Ni atoms than on the average.
The non-resolved component III comes from
Fe ippurities in the berylium sample
holder, The external megnetic field splits
component I into two- parts, increases the
splitting of component II by a velue di~-
rectly corresponding to Hext and induces
a Zeeman splitting of the non-magnetic
component III. From the behaviour of com=-
ponent II in Hext it is concluded that
this component corresponds %o iron B sites
in which Fe magnetic moments are collin-
early ordered and aligned antiparallel to
the H_,, vector. The intensity of Am=0
lines of the component I at first decreases
with the increase in H_, . and then in-
creases for still higher Hext' This may be
explained by the influence of H ., on the
ordering of the A and B sublattice magnet-

ization vectors, similarly as is observed
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for antiferromagnets [2], since the x=1.5
composition is very rnear the compensation
point composgition [ﬂ. Similar phenomenon
was observed earlier for another spinell[3].
51y M¥ssbauer spectra taken at 4.2 X in
Hoxt=60 kGs for samples up to x=1.25(Fig. 3)
are interpreted as being due to &1 ions
occupying only the B sites, with a nega-

tive hyperfine field. For x=1.5 and 1.9

000 : samples Ni ions ave

e found both in the A

§§

and B positions.
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From the spectra of
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the x=1.9vsamplein
Hoxt=0 and 60 kGs
it is found that
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FIs, 4.- i spectra at 4.2 K of the

x=1.25 sample. .
the signs of hyperfine fields at the A
and B sites are both negative.

A more detailed analysis with the new
results included will be published else-~

where.
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