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ment;  we find a low-spin-like (LSL) level arrangement 
(i.e., t $ below e 1`) for both the low-Z limit (Sc, Ti and 
V) and for the high-Z limit (Co and beyond) of the 3d 
series [7], whereas for all intermediate impurities (Cr, 
Mn and Fe) we find a high-spin-like (HSL) level 
arrangement. Our calculation agrees with the data of 
LW for all impurities which they measured. However, 
for Ti °, T i - ,  V °, V + and Co 2+ we predict low-spin 
ground states of 3T 1, 2T 2, 2T 2, 3T 1 and 2E, respectively. 
These are not observed as yet find
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exchange charge. Possible examples include f-electron 
impurit ies,  mixed-valence compounds  and  surface mag- 
netism. Our  work offers a new way to examine compu-  
rationally such effects: compar ing  the var iat ions of ~ ( N )  
and  Q * ( N )  with occupat ion  N and  the spin-restr icted 
H u b b a r d  energy Uver : E(N 1)) + E(N+I) _ 2E(N)  

(where E is the total  energy) with its exchange correc- 
t ion A U M c = J ( N - ] ) + J ( N + I ) - -  2 J  (N). A si tuat ion in 

which Uve r < I A U M c [  can lead to many  interest ing 
physical  effects, since in such a case Aq(n)  is never  the 
g round  state, bu t  ins tead d ispropor t ionates  into A q - 1(N 
+ l)  + Aq+I (N  - 1). "Mis s ing  oxidat ion states" (e.g., 
of ten M n  4+ and  M n  2+ exist, bu t  M n  3+ does not;  In t+ 
and  In 3+ exist, bu t  in In 2+ does not)  could be such a 
case. 
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