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We cal cul ate the rel ati ve change of the el ectri cal res i stance 
of nearly magneti c  trans i tion-metal based al l oys and acti ni des due 
to the presence of a magneti c fi el d .  Theoreti cal ly ,  these al l oys 
are descri bed by the Wol ff hami l toni an and most of thei r properti es 
can be expl ai ned by assumi ng1 ) that the domi nant scattering process
i n  these systems is scatteri ng of the conducti on el ectrons on the 
fl uctuations of the local magneti ation at the impurity site ( LSF 
approximati on ) .  

At l ow temperature the magnetoresi stance can b e  wri tten as 
� - 1 ( T ,H )�T't(tF ) +T� (CF ) ,  where'Z;,(�F) is the spi n dependent ( rela­

cation �ime of conduction el ectrons (�=1 �) and T ,H ,� are tempera­
ture , external fi el d and the Fermi energy of the system. For di l ute 
al l oys ,t'6 i s  simply rel ated to the conducti on el ectrons scatteri ng 
matri x T_ I r,=-InT 6' • I n  the Wol ff model one has 

T - W + I:"" 
� - -1 - G� (W + i:ir) -' ( 1 )  

where W i s  the nonnal one-body impuri ty potenti al (negl ected in  
what fol l ows ) , �_is  the spin-dependent many-body part of the el ec­
trons sel f-energy , Gi = ( f. +H-ir)- 1 i s  the unrenormal i sed conduc­
tion electrons Green functi on and r is the wi dth of the conduction
band . In the LSF approxi mati on 1 > ,  �� is  g i ven by the ( for up spi n
el ectrons ) 

( 2 )

+-where summati on goes over al l the Bose frequences 4.>
8 

and )( (i) 
descri bes the fl uctuati ons of the l ocal magneti ati on . Propagator ;( ".- ­
has a simple analyti cal structure2 > which ,  i n  the presence of the
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magnetic fi el d can be wri tten as 

x
+

- ( £) = 1r r
1. 

--1 .--
TIC + r. (f + H)

( 3 )  

Al though the fonn of  -x+- i s  remi ni scent of  the RPA resu l t ,  here
-x+- is taken as a phenomenol ogi cal expression and the LSf tempe­
rature TK i s  gi ven by the experiment .  

Eval uating sum over 4..t33 > ,  we obtai n for Lt ( assuming T ,H << TK)

H + ie i: ,- = f ( .!:!.. ) [ � - T T - 1f z.( T )
2 -t . . . ]TK TI(. ! � 

1f-z. T ' ( 4 )  r - �"' 'i: = r [ 1 + J_ ( - ) + . . .  J'I' 2. T.,. • 

Correspondi ng express ion for down spin el ectrons i s  obtai ned i n  the 
anal ogous way and from (4 )  and ( 1 ) we get for the rel ati ve change 
of the magnetoresi stance 

2 
2 ( H ) [ T 'Jr1. T 2. ] = 

� 
- -1 - 2'Jf - - - ( T. ) Jr TK Tk 2 ,.. J

( 5 )  

where � 0 {T ) i s  the zero-fi el d resi stance 1 ) . In the general case (T
not smal l wi th respect to TK) we eval uate a�/f

0 
by numeri cal i n1'egra­

tion and obtai n the i nteresting resul t that iJJf /f0 becomes negati ve
above certain  temperature T

0 
(T

0
< TK) .  Above T

0 
, the magnetoresi ­

stance decreases wi th the i ncreas i ng temperature and tends to zero 
for T > TK. Ful l di scussion of these resul t and thei r appl i cation to 
the magnetores i stance measurements i n  acti nide systems wi l l  be su­
bject ot a separate publ i cation.  
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