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1he m:,st f�le oonditions f9r the enhancement of T0 are addved 
if structural transition in superconluctar does. mt occur before the appea-
rance of supercx>moot:ivity. 

The exper1mental investigations or the latt:l.ce of h:l.gh•Tc supercondu­

ctors (T > 10 IC) show that such materials are character:l.zed by structural 
C 1 2 instability and by the ex:l.stence of two or more local conf:l.gurations o file 

exc:l.tat:l.ons between these local states (local structural exc:l.tat:l.ons - LSBs) 3, 

can explain the enhancement of Tc. 

Let us consider a model for a superconductor with the hamil tonian 

(l) 

where besides an interact:l.on H a. of electrons (H ) w.:i. th phonons (H
ph

) an 
e-p,, e . add:l.t:l.ona� /�upl:l.ng (He-s) of electrons with quasilocal excitat:l.ons (H8) :l.s 

:l.ntroduced ' ;

z l .JC .JC · H a • 0 t S :I. - 2 J: J i
j 

S :I. S
j
. ,s :I. .t�j 

(2) 

where n = Ba - B 8 > O is the ground state energy spli tt:l.ng between the ant:1.­

symmetric (•a> and the �ymmetr:l.c (�s) states, J
:l.j 

is an effect:l.ve coupling 
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en_ergy between different lattJ.ce sites i,j.  file electron . ...  LSE interaction, 
3 J.n Nambu representat.ton, J.s given i� th e .  torm 

H = I V (p,p") (� -r3 "1±/ i! e-s p-p'oq s p P q (3) 

fie now use the two-t.tme Green '� £unction met.hod . dev'eioped £or general . 
4 

. . . 
electron - lattice interaction . According to such PX!'cedure a system_ o� Blia-

shberg-type equations £or the electron mat�ix Green 's func�ion can eas�ly be 

obtained. We ·only quote the resul t for the effective coupli�� constapt 

a < s > 

). = N (0) < J2 > (2 X ) 2 z (4) s s sa 2 ' ws 

where x = <� lx l$ >, <J2> is the averaged matrix element of H interacti-sa s a s . e-s 
on, ws - the averaged frequency 0£ quasilocal excitations and N{O) - the ele-

ctron density of states at Fermi level . 

In the weak-coupling limit, for Tc one obtains 

it 
where µ i� the sere-

ened - Coulomb repulsion and (r)
D 

- the Debye frequency. In the right - hand 

side of eg. (5) , the mean values <s"> and <Sz> .are determined in the mean 

- field approximation. In this way the self-consistent system of equations 
it 

for Tc :l.s completed. The parameters of the model are: µ , ).
ph

' y = w,10 and 

x = J /r,. ff'Je parameter x determines the tehermodynamic state of the system 0 
descr:l.bed by H .s 

0 On the Fig. l the x - dependence of -r c 7' 1,f' J.s presented ('1! bei-
c c' C · C 

ng a temperature of the superconducting transition at A - = O} £or various y 
it O s 

and µ .  � 0.11, A
ph 

= 0 . 3. file y - dependence of '1!/Tc .t'or -µ = o.ll, A
ph 

... 0.3

and x "" o is given in Fi'g. 2. The analogous calculations for varios val ues 

of parameter >.
ph 

are also P';rformed and it is obtained that. the max f'J!/T:) 

decreases when A
ph 

increases. 
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6 2'he present results for the enhanced 2' 0 are compared w:ttb corresgo-
nd.1ng ones obtdned by the approdmate .formulas. rt turns out, t:IJat albeit 
the fo.rmula (5}. bas _been deduced .1n ·the weak--coupl.1ng appn»c.1mat1on, .tt can 
be �sed for the qual1tat.1ve d.1scuss.1on .1n the range of mtddle couplings 
(A -E. lJ . 

In �e oonclus.1on , ve empbas.tze that the most .tawrable enhanceme­
nt o.t 2' c should be expected . 1n those locally unstable ·BU,Perconductors .tn 
wb.1ch the structural trans.1t1on does not occur be.tore the appearance of su­
perconduct.tvity. 2'he obta.tned results can expla.1n the eJi.perJ.mentally obser­
ved enhancement of 2'�· .tn some structurally unstable mater.1als such as bina­
ry and ternary compounds and alloys (see, e. g. re.ts. l, 2 and those tbere-
1n} part.1cularly .1n the case of Nbp (see, e. g. re.t. 1} . 
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