
222 

LOW TEMPERATURE RES ISTIVITY OF Ag-Pd ALLOYS 
E . Babi f  i Z .Marohnif

I nsti tute of  Physi cs of the Univers i ty Zagreb 

The l ow temperature res i sti v ity of Ag-Pd al l oys varies drama­
ti cal ly  wi th changing the concentra�ions of the components . For 
l ess than 1 0at% of Ag the dependence i s  +T2 , between 10 and 60 at% 
Ag i s  -T2 and above 60 at% is agai n +T2 • Edwards et a1 1 > have pro­
posed that the exchange enhanced scatteri ng of conduction el ec­
trons by cl usters of hol es causes the l ow temperature resi sti vity 
of al l oys with 25-55at% Ag measured by them. They assumed that Pd 
atoms in Ag matri x fonn vi rtual bound states ( v . b . s . ) wel l bel ow 
the Fenni l evel . By i ncreas i ng Pd concentrati on these states are 
broadened due to i nteraction and approach the Fermi l evel . The 
statisti cal fl uctuati ons i n  Pd concentrations favour the cl usteri ng 
of Pd atoms wi th v . b . s .  reachi ng the Fermi l evel and thus formi ng 
the hol es . The resonant scatteri ng of the conduction el ectrons by 
these hol es causes -T2 res i sti vi ty dependence . At l ower Pd concen­
tratio�s v . b . s .  (wel l below the Fermi l evel ) have l ess i nfl uence 
on the res i sti vi ty caus i ng +T2 dependence . For very high Pd con­
tent , Pd atoms form thei r own del ocal i zed d-band whi ch al so pro­
duces +r2 res i sti vity dependence . Thi s  i nterpretation is suported 
by recent res i sti vity2 ) and opti ca1 3 > measurements . The l atter re­
sul ts3 > ·prove the exi stence of v . b . s .  and the i r broadeni ng by 
i ncreas i ng the Pd concentrati on .  

Our a im was to i nvesti gate th i s  s i stem i n  a ful l  concentra­
ti on i nterval and to see i n  a more detai l the regions where T2 

dependence changes to -T2 and· vi ce versa.  Ag-Pd al l oys of 1 9  
di fferent concentrations ( starti ng wi th pure Ag  and  endi ng up wi th 
p�re Pd) have been made i n  an argon arc furnace . Th� concentra­
tlons of the al l oys were determi ned by wei ghing the components and 
the negl i bly smal l wei ght l oss after mel ti ng .  The resi stances of 
the sampl es were measured by a low impedance potenti ometri c set 
up wi th a rel ati ve accuracy better than 10-5 • Al l measurements 
were performed between 1 . 5 and 40K i n  a vacuum cryostat imersed i n  
He4 bath . The res isti vi ty resul ts for several representati ve 



Fig . 1 . Fi g . 2 . 
El ectri cal res ist iv ity of 
AgPd al l oys vs temperature 

Res isti vi ties of AgPd al l oys 
2 of medi um concentrations vs T 

sampl es are shown i n  Fi gs . 1  and 2 .  Low temperature +T2 resi sti vi ty
dependence i s  emphasi sed i n  Fi g . 2 where the data are pl oted vs T2 •
This  and our other data are consi stent with the earl i er resul ts2 ) 

and strongly support the model based on exchange enhanced scatte­
ri ng on the v . b . s .  of Pd atoms . However for a more quantitati ve 
compari sion between the theory and experiment some addi tional 
measurements ( cf. magneti c suscepti bi l i ty , magnetoresi stance ) have 
to be done . Thi s work is now i n  progress . 
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