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Recent measurements of the l attice parameter of A1 Sc system1 ) 

have shown that the change of the l attice parameter i n  Al 3d al l oys 
i s  infl uenced not only  by the redi stribution of the charge on impu­
rity site but al so by the difference in the period of Al and impu­
rity. Comparing the experimental resul ts {fi rst col umn in Tabl e I ) 

with the theoreti cal cal cul ations2 ) based on v irtual bound state
{ v . b . s . ) picture {th i rd col umn in Tabl e I ) one can see that : i ) 

for �Sc system theory predicts a negati ve change in l attice para­
meter whi l e  experiment gives a positive one , i i )  for other systems 
the theoreti cal resul ts are up to a factor of ten bigger than the 
experimental ones , i i i ) these di fference is bigger for the el ements 
wi th l ower atomi c number. 

To our opi nion thi s di screpancy is primarly caused by neglec­
ti ng the difference in period of Al and trans ition metal atom. 
B1 etry3 ) suggested that A1 Sc system coul d gi ve proper correction
for thi s  effect s i nce both Al and Sc have three el ectrons i n  the 
outer shel l s .  However thi s  correcti on does not improve signifi can­
tly the igreement between the theory and experiment. The reason 
for that l i es in the fact that the charge of the nucl ei with hi gher 
atomi c number i s  higher whi l e  the number of the electrons which 
fonn the " hard core" remains the same. Therefore this  correction 
shoul d change the atomi c number but the cal cul ation of thi s  
effect i s  diffi cult .  

We propose the fol l owi ng empi ri cal method to separate the 
effect of v . b . s .  from the total change i n  the l atti ce parameter. 
We cal cul ate the rel ative difference i n  atomi c radi i with respect 
to Al for the el ements j ust in front and after 3d series {Ca and 
Zn ) and asume that l i near i nterpol ati on between these two poi nts 
gi ves rel ati ve change in the l atti ce parameter for a gi ven impu­
ri ty without the v . b . s .  contri bution . By substracti ng i nterpol a-



T A B  L E I

1 da Ref. Measured Corrected Theory Theori a ac �orrecfeil 
Sc 1 +0 . 1 22 -0 . 21 6 -0 . 298 1 . 33 
Ti 6 -0. 199 -0 .407 -0. 546 1 . 30 
V 6 -0 . 1 30 -0 . 387 -0. 652 1 . 62 
Cr 6 -0 . 1 70 -0 . 386 -0 . 976 2 .44 
Mn 6 -0. 1 78 -0. 354 -0. 81 6 2 . 2 1 
Fe 3 -0 . 1 30 -0 . 526 -0 . 587 2 . 1 8 
Co 3 -0. 105 -0. 1 99 -0. 292 1 . 47 
Ni 3 -0.044 -0 .097 -0.046 0.46 
Cu 3 -0. 1 25 -0. 12 1 -0 . 1 75 1 . 38 

ted val ues from our data we obtai n approximately the effect of vb . s .  
parameter which can b e  compared with theory4> .

Second col umn of Table I gi ves the corrected experimental data 
( "the experimental v . b . s . effect 11

) and the l ast col umn gi ves the 
ratio of the theory with experiment.  One can see that thi s  ratio i s  
sti l l  rather bi g for Al Cr , AlMn and A l  Fe a l l oys i . e .  for the impuri­
ties with about hal f-fi l l ed d-shel l .  Thi s  discrepancy can be exp la i­
ned by the attenuati on of the charge osci l l ati ons near the impuri ty .  
The NMR experiments5 > on Al Cr ,  M,Mn and M,Fe have shown that , due to
strong attenuati on , the charge osci l l ati ons cannot be described by 
the asymptotic expression2 •3 > . Such attenuation was not observed for
nonmagneti c impuri ties Sc ,Ti ,V  ate . Therefore one can concl ude that 
in Al Cr, AlMn and Al Fe systems the electri c fiel d whi ch acts on Al 
atoms woul d be weaker for about a factor of two causing correspon­
dingly smal l er change of the l atti ce parameter. Thus the rati o 
between theoreti cal and experimental val ues becomes practical ly con­
stant and about 1 - 1 . 5 . Such a good agreement between the theory and 
the experiment i ndi cates the correctness of our i nterpol ati on 
method . 
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