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In 1 969 . Star1 > demonstrated that the concentration dependent
effects may appear even in the ppm region for the al l oys with a l ow 
Kondo temperature (TK} • Another type of i nteraction sets i n  at some­
what h igher impuri ty concentrations . Thi s  l ong range i nteraction 
between the wel l defi ned impurity moments may l ead to a spin gl ass 
state at l ow temperatures . 

In th i s  paper we wish to poi nt out the di stincti on between 
two types of i nteraction and to show that the fi rst one al so causes 
wel l defi ned properties . Furthermore , in order to account for the 
properties of various al l oy systems we propose the phase di agram for 
di fferent i nteraction regions . 

In an earl i er paper2 ) we have shown that by usi ng the i dea of
many-body screeni ng of the impurity spin 1 ) one can deri ve an appro­
ximate expression for the concentration dependence of TK :

l n (TK/T� ) = - c/ccrit ( 1 ) 

Here ccri t = oC(NT K/2 S T  F ) with N the number of e lectrons per
atom i n  the conduction band, S the impuri ty spin val ue and rt.. 
takes a care of the di fference i n  the shapes of the conduction 
band and the Kondo resonance . 

The Kondo temperatures of three al l oy systems (�Cr , �Mn 
and CuFe ) determi ned from: 

( 2 )  

(with �o resi dual res i stivity and 9T impurity resisti vity at
gi ven temperature ) were found2 ) to vary l ogarithmi cal l y  with con­
centration as predi cted by eq . ( 1 ) .  The data for other Kondo al l oys 
are l ess detai l ed wh ich prevents a wi der compari son . 

At th is poi nt we emphas i ze that the physical properti es of 
the system i n  th i s  region woul d  be very di fferent from those found 
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in  spi n gl asses3 > . As thi s  region appears to be between the s i ngle
impurity case and that of the h i ghly correlated el ectron gas the 
properties resembl i ng both are expected . Therefore the impurity 
resi st ivi ty at l ow temperatures (T<<TK) wi l l  be proportional to 
± T2 , the specific heat 1 i near i n  temperature and the magnetic
suscepti bi l ity ( al so proportional to T2 ) wi l l  be enhanced , but al l
with the coefi cients nonl i near i n  concentration . 

We note that the proposed pi cture of the impuri ty interactions 
i s  different from that based on the l ocal confi guration effects 
( l . c . e . ) .  To our opinion these effects are dominant only at h igher 
concentrations where the nearest neighbour groups of impurity 
atoms have a h i gh probabi l ity. 

Final ly we note that i nteraction effects both due to the con­
centration dependent Kondo-screening and due to the RKKY coupl i ng 
between the impurity spins coul d be observed i n  some cases in · the 
same al l oy .  In that case two effects work against each other2 > .

Fig . 1 s hows a phase diagram for an al l oy where both types of 
i nteractions are important. At l ower concentrations there i s  a 
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Fi gure 1 .  Phase diagram for i nteractions i n  Rufe system 



smooth trans ition from the high temperature paramagneti c  region ( p }  
to the low temperature col l ective Kondo state . With i ncreasing con­
centration TK tends to zero and the long range RKKV coupl i ng takes
over gi ving rise to a spin gl as ( s . g . ) state at l ower temperatures . 
At these concentrati ons al so the l ocal confi gurational i nteractions 
( l . c . e . } become increas i ngly important. 

The phase diagram on Fig . 1 .  is al so supported by the behavi our 
of TK of Ru Fe sol i d  sol utions whi ch were i nvesti gated by Sarki ssian 
and Col es4 > i n  a very broad concentration i nterval . It can be seen
that the behaviour of th i s  system is remarkably wel l descri bed by 
the proposed phase diagram. We bel i eve that many other systems can 
al so be successful ly  descri bed by thi s  diagram. Thi s  work i s  now 
i n  progress .  
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