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_ General methods for the calculation of the electronic struc-
ture for ‘disordered materials are till now unknown. Therefore

~ the discussion of simple models with the aim to obtain exact con-

“ ; ditions for the density of states,especially for the existence of energy

. paps, is of great interest. Let us consider a disordered system of

/Y

muffin-tin-potentials. For such a system Lloyd has shown, that

- the integrated density of states v/i) for any distribution of muf-

fin—tin-potelylt'ials, characterized by the phase shifts ,,,'L' and the

~ positions £, can be calculated by

‘ s ] n nn’ )
NFYy - NYyE) = 2 Im fn det i & .8 v — gy, # i (1)
. : N :
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- Recently it has been ShOWn/Z/, that the Lloyd-formula simply fol-
lows from a generalized Friedel sum rule. With the generalized

phase Shifts N of the whole system we obtain for (1)

N/E) = N°(E) = 2 pI ! ' (2)
. TN A ‘
'The generalized phase shifts n», follow from an eigenvalue equa-
o . e /3
tion and satisfy the cond1t1on_/ /
det 11 ¥ L’ = °lg N ',LL' +oelgy 5LL,5nn, ey (3)



"From the stat1onar1ty of the e1genvalues ny we obtain the.con- | ,
d1t1on/ / , ‘
L Jd 7

i_zo. (4)
) 9 no , . S
- l_Therefore from (2) and (4) follows, that the 1ntegrated density of.»-‘,
" states increases (decreases), if the phase shifts of the mufﬁn -tin-
potentials are increased (decreased) The same result can be ob-'
fltamed by differentiation of (l) as shown in the Append1x ’

. As an appl1cat1on let us now cons1der an alloy, consisting of.

- components 4 and B’ , which occupy in’ any . distribution a fixed. .

. latt1ce Let us furthermore assume, that in the cons1dered energy .

;range the phase sh1fts of the components » 2 and 1, fu1f1ll the

cond1t1on nB >n Then for the 1ntegrated dens1ty of states N of

J the alloy for any concentrat1on and arrangement of the components . l

o follows from (2) and (4) the cond1t1on

N s NP e s NEE) - (8) .

'A'=w1th (N %) as. the. integrated density of states of the pure
A (B) metal. If the pure metals have ranges of forb1dden . energy '

in. common with the same numbr“ ‘of states below the gap (the

", Brilloum zones. containing the states below the, .gap are the same),

A_ then from (5) .follows for th1s range of energy‘

NOE) = NP =Nt e



Therefore m the alloy pers1sts a gap in the energy range, ’

’ m wh1ch in the metals A and B exists a gap in common.

//

~ any ionic potential, which fulfills the condition v, () > v, (7 inthe

An analogous statement has been obtained by Taylor for:
whole space. Since from v (r)>v (r) follows n 2 for all energi-
- es, the Taylor theorem/ / (with muffin-tin- potent1als) is a spec1-
al case of the st_atement der1ved above. , .

The author is grateful to Prof. Dr. P. Ziesche for stimulat-

ing discussions.

 Appendix

Startmg with a suitable form of the Lloyd formula (l) (de-v )

notation see/ /) ’
" N(E) - N°(E) = ~ Im fn det || D" A
: . ’ . LL’. ‘
. nn" ) nn’ nnb't . . rl. v- ‘. | (A.l) B
D L’ NLL_' B l]LL’.‘+ GRS SLL’Snn’. ’
we obtain
CAONE) 2 N
e — mo ™" >0 . (A2)
.6,17 no my sin?g TR LLoo- .
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" The symmetr1c matrices N - and J """, are real and the . ‘l..‘ ;

w"matr1x ]u,' is posmve defined, from which follows Im (D7) :zb o

" Therefore the mequahty (A.2) is valid.
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