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The most favorable comiitiorsforﬂleenhamtof'rcazeadxived
if struactural transition in superconductor does not 6ccur before the appea~

rance of supercomhxtivity.

The experimental investigations of the lattice of h.igh-r supercondu~
ctors {1' > 10 K) show that such materials are characterized by structural
instabilityI and by the existence of two or more local configurations « The
excitations between these local states (local structural excltations = ISEs) ,
can explain the enhancement of T c*

Let us consider a model for a superconductor with the hamiltonian

HeHy +Hy +H o,

where besides an interaction He—ph of electrons (He) wi‘th phonons (H ph) an

tHO+H (1)

additional coupling (He_s) of electrons with quasilocal excitations (H ) is
2,3 8
Introduced '~ ;

z 1
H aa=QQIS =12
s i 1 2 1749
vhere R = Ea - Bs > 0 is the ground state energy splitting between the anti-

symmetric (wa) and the symmetric (dis) states, J 15

T4 s; s’; Y (2)

1s an effectlve coupling
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energy between different lattice sites i1,j. The electron ~ LSE interaction,
In Nambu representation, 1s glven in thevfoma

> >,
Hous gk, 4 Vs (PP wh v, vy Sk (3)

We now use the two-time Green 'é futig:tion method ,c‘ievéloped for general .
electron - lattice .interaction‘. According to such pzjbcedure a system of Elia-
shberg-type equations for the electron matrix Green'’s funcg:ion can easily be
obtained. We only quote the result for the effective coupling constant

2 2ﬂ<sz>
AS = N (0)< JS’ > (2 xsa) —'2_, (4)

W
S

where X, = <\ps|x|wa>, <J:> 1s the averaged matrix .element of He—s interacti-
on, w_ - the averaged frequency of quasilocal excitations and N(0) - the ele-
ctron density of states at Ferml level.
In the weak-coupling limit, for !’c one obtains
A *
P Ao # ph " (5)

s " .
I-Mph- y Mn (mD/ms)

*
where u 18 the scre-

=1/\

L 1,14 mse

ened - Coulomb repulsion and oy = the Debye frequency. In the right - hand
side of eg. (5), the mean values <5*> and <s®> are determined in the mean
- fileld approximation. In this way the self-consistent system of eguations
for Tc 1s completed. The parameters of the model are: u', A ph’ y= mu/ﬂ and
x = .70/9. The parameter x determines the tehermodynamic state of the system
described by Hs.

on the Fig. 1 the x - dependence of T = T c/Tz is presented (TZ bei-
ng a Eanperature of the superconducting transition at A,: = 0) for various y
and u. = 0,11, A\ , = 0,3, The y -~ dependence of 2"/1': fory = 0,11, Apb = 0,3
and x = 0 is given in Fig, 2. The analogous calculations for varios values
of parameter A ph are also performed and it is obtained that. the max (T c/ﬂ':)

decreases when A oh increases.
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The present results for the enhanced !'c are compared‘ with correspo-
nding ones obtained by the approximate formula®, It turns out, that albeit
the formula (5) has been deduced in the weak-coupling approximation, it can
be used for the qualitative discussion in the range of middle couplings
Ag1).

In thp conclusion , we emphasize that the most favorable enhanceme-
nt of Tc should be expected in those locally unstable -superconductors in
wvhich the structural transition does not occur before the appearance of su-
perconductivity, The obtained results can explain the experimentally obser=-
ved enhancement of !'c" in scme structurally unstable materials such as bina-
ry and ternary compounds and alloys (see, e, g. refs, 1, 2 and those there-
in) particularly in the case of M:_T‘m (see, e, g. ref, 7),
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T r: n = 0.11 m[ ré/z‘: : = 0,11
= 0. 0.3
A 0.3 -
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