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Accurate resisti vi ty measurements were perfonned on several 

(FexNi 100_x) . 75a. 25 al loys in the temperature interval 1 . 5-450K. The overal l

resisti vi ty be�aviour is s imi lar to that of amorphous FexNi80_xe20 al loys

and is domi nated by the magneti c contribution to the resistivity. 

Although the resi sti vi ti es of nuni>er of aroorphous ferromagnets were 

i nvestigated earl ier only recently has a qual i tati ve understanding of the 

resi sti vi ty vari ation with temperature and Fe concentration been achi eved in 
. 1 2 such al loys . A systemati c study of FexNi

80
_xP14e6 and FexN�

ao-xB20 al loys • 

indi cated that in these al loys the resisti vi ty vari ation (above the mi nimum) 

is dominated by the magneti c contribution to the e lectron scattering. Here 

we present prel iminary measurements on (FexNi 100_x) . 75e. 25 system whi ch also

support that view. This system was selected in order to study the effect of 

i ncreas ing the metal loid  (B) content and/or of the chemical short range order 

in stoichiometric amerphous al loys . 

At low temperatures (T< 30K) a l l  aur al l oys have a resistance minimum 

below whi ch the resisti vi ty i ncreases wi th decreasing temperature. Thi s  is 

i l l ustrated in  the i nsert to Fig . 1  for three al l oys and a more detai led 

account of the low temperature resisti vi ties of our al l oys wi l l  be gi ven 

elsewhere3• We note that the ori gi n of the resi stance minimum i n  metal l ic
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gl asses i s  s ti l l  not clear and that there i s  not any agreement as to whi ch 

(magnet1 c or structural } i nterac�ion i s  responsible for the mi nimum. Wi thout 

enteri ng i nto detai l s  of thi s  problem we note that the s l opes of the resi ­

sti vi ty below the mi nimum depend somewhat ?n Fe content (x} and that the 

hi ghest sl ope appear for x=SO as i n  amorpho�s FexNi80_xB20 al loys .
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Fig . 1 .  The f�i sti vi ties above the mi nimum of four (FexNi too-x> · 75e.
25 al loys

vs T / . In the i nsert the low  temperature resi s ti vi ti es of three 
al l oys from the same system. The numbers denote x. 

The resisti vi ty above the mi nimlJITI i ncreases approximately as r312 as

i l l ustrated i n  Fi g. 1 . A strong concentration dependance of thi s  vari ation 

i ndi cates i ts magneti c ori gi n .  The coeffi cient of the r312 tenn (A) shows a

rapi d ini ti al decrease wi th i ncreasi ng Fe con�nt. Since the al loys wi th the 

lowest Fe content (x) have also the lowest Curi e temperatures (Tc} i t  i s  very

probable that ,thi s  tenn i s  mai nly caused by electron-magnon scattering whi ch 

i s  s tronger i n  those al 1 oys with lower Curie temperatures and lower spi nwave 

sti ffnes constants . At hi gher Fe concentnations (x > 50} the Curie temperatures 

of our al l oys tend to saturation and the x dependance becomes less pronounced. 
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Indeed a domi nant �312 resf sti vi t� _ contribution was pi'edf cted for the

amorphous ferromagnets5 •6 . we1 1 below. Tc. In these calculations a r312 tenn

was ascribed to the i ncoherent electron-magnon scatteri ng. It is interesti ng 

to . note that in our al loys thi s  contribution remai ns domi nant to a s izeable  

fraction of Tc (�0 .3 ) .  However the magneti zation of amorphous ferromagnet/

shows the same temperature dependence i n  approximately the same temperature 

i nterval . 
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Fi g . 2 . The res i sti vi �i es . . 5 and temperature derivati ves_ dj/cJTof the resi sti vi ty 
of two (FexNi 100_x) . 75�.

25 
al l oys vs temperature. Tbe m.nrbers denote x. 

At h igher temperature's (0 .3\·�T <Tc ) th·e res isti vi ty' of·
. · .

(FexNi 1oo-x> · 75
e . 25 al loys can be rather wel l represented by the contribution

of l i near and T2 tenns . Thi s  is i l l ustrated in Fig . 2 where the resi s ti vi ties

andtemperature deri vati ves of the resisti vi ty  for two al loys are shown. The 
2 coeffi ci ents B and C of a l i near and T tenn respecti vely agai n decrease wi th
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i ncreasing x and therefore seem to be also dominated by the magnetic effects. 

In this temperature i nterval the mean fiel d approximation i s  expected to gi ve 

adequate description of the resi sti vity of ferroma.gneti c al l oys. For- T�Tc
the theoreti cal resisti vity dependence (Bri l louin function) can be rather wel l 

described by the conmination of l i near and T2 term. Furthennore in  crystal l i ne

Au1_lex al l oys7 whi ch form another class of inhomogenous ferromagnets

M(O)-M(T) also obeys a l aw  of the fonn aT+bT2 with coeffi cients decreasi ng

wi th M(O) and x. Unfortunately th� magneti zation of our al l oys have not been 

measured so that a more quantitati ve di scussion of our data i s  not yet possible. 

Nevertheless our results i ndi cate that i n  both . spin-wave region af\d_ at higher 

temperatures (but below Tc) the magneti c contribution to the resi sti vity (which

depends essential ly on the spontaneous magneti zation ) dominated the overal l 

resisti vi ty variation. Fi nal ly we note that around the Curie temperature the 

cri ti ea 1 behaviour dominate� as i 11 us trated by the temperature derivati ve of 

the resisti vi ty of (Fe 
25Ni 75) . 75e.25 al loy shown i n  Fig .2 . 

The comparison of the data for FexNi80_x920
1 and (FexNi 10o-x> - 75e .25 al l oys

shows that for a gi ven Fe-Ni ratio the relati ve change i n  resi sti vity above 

the minimum i s  somewhat smal l er i n  the l atter system. This may be either due 

to change i n  ttie structure factor ( nonmagnetic part) or due- to a decrease in 

magneti zation. The neas urements of both. s true tu re factors and magneti zati on 

are requred to el uci date this question. 

We thank Drs .T.Kemeny and I .  Vincze for useful di scussions and Dr. J . R. 

Cooper for reading the manuscript. 
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