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' WSell-Mane and K.Brueckmer  and K.Sawada have calculated the

m of a strongly compressed electrnn gas on 2 model assamption of a

uniforaly distributed background of a positive charge. Their result is an

7 . 42
expansion into powers of a small parameter (=7 /w .where d=’;% A

Lis the atomic demsity:
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ELECTROH ENERGY= (——— Z 7 - %?fz %, ge3ilbng ra "/’—-c; ttasa % )
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Passing frow this model to a more real situation of the nuclei spaced in
the form of a regular lattice, we will investigate the problem: what contri-
bution to the system energy is made by the Coulomb interaction of the muclei
in the lattice and what type the most stable lattice belones to?
We have succeeded in deriving formmlas for 1] most symeetric out of

3, .
14 Bravais (Frtices .The contribution to the emergy can be representec

in the form
2.
LATTICE EMERGY= — 35— £ &%
~g A*
wherse [1 is the dimensionless constant peculiar to the lattice type.

The results of the calcutations give very similar values for the enerqgy of

the most symmetric lattices as is evident from the table:

Cubic volume-centered r:’=2,838¢5
Hexagonal close-packed [ =2.88817
Cubic face-centered ¥ <2,88828
Simple cubic . /7 =237

The method of calculating is illustrated using a simple orthorhombic lat-
tire. Assume that the potential of pair interacticr may be represented in

tne for:

F0) = oj FxA) e ™ 11

Then the sum over the latticé points Yy —alifmren (€ m,
are Ay integers; &, a‘,c are the orthogomal vectors of the lattice):

>’ g = ﬁz\ XrA) [@/Aa‘}wﬂ{ €Jasd ey —I] .
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The prime in the sumsation elininates the self-actiom term ( f=m-A =0
Here &o/#) ,the elliptic function of Jacobi,has the property

=S, 4
WEEZe T = Lw (7).

Taking into account the interaction with the' uniform backqround of fhe com-
pensating electron charge,we obtain _
[ = faz [1r7% - clar)o@Dealyr)]
with “=Kf;5}'—’3 .a:d,keepinq in mind the Coulomb potentiai.it is assumed that
I )~ A" Y4 .Similar calculations have been carrvied out for lattices rels-
ting to cubic,hexagonal,rhombohedral,tetragonal and rhombic systems.We have no
succeeded in performing calculations for menoclinic amd triclinic Tattices.

As the calculations show tiere is very ‘small difference in energy »~ /¢ "'_él_
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that is hundeeds of times less than it was assumed by Abrikosov

The details of the calculations and their agblications to other physical ‘pro-

blexs are to be pubiished elsewhere.
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