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A good deal of interest has lately been devoted to the investigation
of the transport properties of amorphous alloys. Most of the work was con-
cerned with the anomalous resistivity variation at the lowest temperatures.
Namely in most of these alloys the resistivity decreases with increasing
temperature leading to a resistance minimum situated usuall¢ around 20K.

As such a resistance minimum also appears in amorphous ferromagnets it is
interesting to see whether the magnetic state of the samples affects this
phenomenon and more generally whether the magnetic contribution to the
electrical resistivity of amorphous alloys is significant or not. Our
investigation of the low temperature resistivities of FexNieo_sz0 alloys2
has shown rather litle although systematic variation with X which is pro-
bably due to litle variation in the magnetic properties of these alloys.

Here we present the results of systematic study of the amorphous
FexNi80-xP1hB6 alloys. This system was chosen becéﬁse although similar to
the former one its magnetic propertles3 vary much more dramatically with
X. Thus for some of these alloys (low x values) Curie temperatures (T.)
are in accesible temperature range so that one can easily investigate the
changes in the resistivity due to ferromagnetic to paramagnetic transition.
High accuracy resistivity measurements were performed on seven FquISO-xPlhB6
alloys with x varying in steps of 10. The details concerning the sample
preparation and the actual technique of measurement are given elsewhere .
All the samples were measured from 1.5-50K and in some cases the resistivity
was also measured down to the lowest as well as to higher temperatures. The
results of the resistivity measurements on three alloys at the lowest tem-
peratures (T20.05K) are already reported5 and will not be repeated here.
Also a detailed analysis of the low temperature resistivities (1.5-%2") of
all the samples will be given elsewherell and therefore we di ..ss 2 iy their

correlation with the magns tic properties.
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Fig.1. The relative changes in the resistivity Ag/fmln for four
FexNIBO-xplhBG alloys vs log T. The numbers denote Fe content (x).
In the inset the logarithmic slopes of the resistivity C (in pSicm/
/decade) vs x.

The resistivity variations of four alloys which are typical for this
system are shown In Fig.1. We ploted the resistivities normalized to their
values at the temperature of the resistivity minimum (Tmln)' These values
represent also well the absolute resistivities since the residual resisti-
vities of all these alloys were approximately the same (~140 pQcm). From
Fig.1 can be seen that the increase in the resistivity below Tmfn vary
strongly with Fe content (x). This variation is more clearly seen in the
inset to Fig.1 where the logarithmic slopes (C) of the resistivity below
Tmin are ploted vs X for all our alloys. We note that this variation is the
strongest for the alloys with X = 10 and 20 which have Tc well below room
temperature. As the other properties of all these alloys are the same or
vary very litle with x we conclude that a substantial part of the anomalous

low temperature resistivity of these alloys is of magnetic origin. Indeed
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recent magnetoresistivity measurements6 have shown that in Fe]ONi70Plh86
about half of the increase in the resistivity below Tmin is caused by the
magnetic effects. The actual mechanism which causes this increase in re-
sistivity is not clear at moment but it seems that the alloys in this

range of concentration are on the border between a ferromagnetic and para-
magnetic state. If this is so one would expect even stronger variation in
the positive resistivity contribution (above Tmln) due to crytical fluctu-
ations. In the inset at top of Fig.2.we show the coefficient B of a positive
resistivity term (which varies approximately as‘BTz)vs X. It can be seen
that the coefficient B tends to a sharp maximum centered around X = 20 which
indicates that below this concentration the alloys are not ferromagnetic.
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Fig.2. The relative resistivity variations of Fe,oNlgoPq48¢ and
Fe30Ni50Ple6 alloys from 0 to 300K. Numbers deno;e Fe
content. Inset at top: o the coefficients of a T~ term in
resistivity B (in n&lcm/Kz). e the room temperature coefi-
cients of the resistivity A (in nflcm/K) vs Fe content X.
Inset at the bottom shows temperature dependence of dedT

of FeZONI6OPIAB6 alloy.
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In order to see the influence of the spin disorder scattering on the
resistivity variation of these alloys we have measured the room temperature
coefficients of the resistivity A of all these alloys (also shownin the
inset to Fig.2). Strong decrease in A below X = 30 indicates the dominant
role of the spin disorder scattering on the temperature dependence of the
resistivity in amorphous ferromagnetic alloys. In order to verify directly
that a change in the slope of the resistivity occurs around T. we have
measured the resistivity of FeZON'GOPIhBG alloy up to 300K. From Fig.2 can
be seen that in this alloy the resistivity variation changes substantially
around Tc (230K). For the comparison also the resistivity of Fe30N‘50P1hBG
alloy (TC=MM3K) is shown in the same figure. The resistivity variations in
both of these alloys are similar to those observed in the crystalline
ferromagnets7. In both crystalline and amorphous ferromagnet the tempera-
ture coefficlient of the resistivity (inset at the bottom of Fig.2) changes
sharply at Tc. This is invariance with some speculationsI about the unimpor-
tance of the magnetic contribution to the resistivity of amorphous alloys.

In conclusion we wish to point out that a conclusive evidence of the
magnetic contribution to the resistivity of amorphous alloys is obtained
for the first time. A more detailed description of the resistivity behaviour
around TC is given elsewhere -

We wish to thank Dr.J.Durand and Prof.B.Leonti¢ for some usefull

discussions.
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