the diffraction lines, making it possible to assume, by analogy with [5 - 7],
the existence of a structure transition with tetragonal strain e = -(3.1 * 1.2)
x 107%, We note that the value of e lies between the values e for V3Si and
Nb3Sn. The sign of e coincides with that for Nb3Sn [7]. It is interesting
that the nuclear-resonance investigations at 24°K clearly point to a change in
the symmetry of the lattice in the same samples, which alsoc indicates the pres-
ence of a transition [8] not observed in Nb3Al [9]. This circumstance confirms
the important role of correlation between the superconducting and martensitic
transitions in high-temperature superconductors of the A-15 type.

The authors are grateful to A.G. Rabinkin for affording the possibility of
measuring Tc’ and to R.A. Sizov for recording the neutron diffraction patterns.
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Naugle and Glover [1] observed a decrease of the critical temperature of
the superconducting transitions of amorphous (i.e., having very high resis-
tance) films of Bi and Ga, condensed on a low-temperature substrate, in in-
verse proportion to their thickness d. This means that ATc is proportional to

the value of the normal resistance. In the present paper we propose an explana-
tion for this effect, based on the assumption that the lowering of T is due to
fluctuations of the electromagnetlc field in the film.

We define the point of transition into the superconducting phase as the
point where the ordering parameter ¥ exhibits perturbations that increase with
time. According to the nonstationary Ginzburg-Landau equation [2] we have

ﬂ’ +PVI—D(‘V- 2ie

X c

A)zw -0, (1)

where

8 1
== (T-T DzTVF(.

and £ is the mean free path. At X = 0, the transition point T = TCO is deter-
mined from the condition T = 0. When the fluctuation fields (X) are taken into
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account we have <|y(t)|?> ~ y¢§ exp(-2Tt)exp(-2T1t), where T'; is proportional to
the mean square of the fluctuating field. Hence Tc = TcO - (t/8)r; < TcO'

Let us consider a homogeneocus initial perturbation Y = Yo = const at t = 0
and let us calculate th% value of <|y¢|?> at the instant t, expanding (1) in the
amplitude of the field A. We have

(2)

where the term o(t) is determined by the correlator <A(r, t)A(r', t')>. The
fluctuations of the electromagnetic field in a homogeneous medium were con-
sidered in [3]. In the 1limit of a very large specific electric resistivity (p),
formula (90.23) of the book by Landau and Lifshitz [3] gives

<lg(r, )2 >=y2er(1oam),

pT a

1 »”
<E,(t,f)l’:,(r,f)>=—?; a—xTa—XI(-E)Slr-f). (3)

where R = |7 - 7'| and B = -(1/c¢)(3R/3t).
the necessary correlators can be readily calculated,
values of ¢

With the aid of this expression, all
and we obtain for small

2 2
112 s 2w wl?l12or _°PTD d* k
< l¢gir)?> ¢°[1 2I't —;Z?_ I{Dk 7 ()

x (2Dk3t =1+ =20k’ )] .

Making the substitution Dk2t = x, we see that the integral written out here is
proportional to t. However, expression (l4) diverges logarithmically at large k.
Allowance for the natural cutoff at k ~ £-'(0), where £(0) = Vo and &, »
VF/TCO leads to formula

2¢?
2y _yllioory- 22 (5)
<yl)*> =yl j1-20t = RDTrln(Tcor)],

where RD = p/d is the so-called "resistance per square" of the film.

The result can be interpreted in the following manner. We introduce the
characteristic relaxation time ty, defined as the value of t at which the
s%uare bracket in (5) vanishes. Introducing the dimensionless quantity e =
e RU/Bh, we obtain asymptotically as €o > O

f:l ~ Tcol(r-tolnl7|)|'

(6)

where 1t = (T - Tco)/TcO‘ The point of transition into the superconducting

phase is characterized by
obtain asymptotically, at
-effective lowering of the

the fact that to, - «.

small €,, the value 1T = €pln gy,

critical temperature!

AT
<

T 8%

co

2
e‘R 8F
Din

ez RD

Setting (6) equal to zero we
corresponding to an

(7)

Of course, this formula is valid with logarithmic accuracy.

1)A

close expression (without the logarithm) was obtained earlier in

our paper [4] devoted to a study of the properties of tunnel junctiocns at tem-

peratures above Tc'
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Equation (7) explains the results of [1]. The value of e2R g/8h is 0.3 x
107*Rg (ohms), and the values of ATC/Tc obtained in [1] are 6 x lO‘“R for Bi

and ~10 x 10-*R for Ga. The difference factor 20 can be attributed to the
larger logarithm. In addition, the fact of lowering of T as a result of fluc-

tuations of the order Y has not been taken into account in (7)2) Neglecting
for the time being the fluctuations of the field and taking into account the
nonlinear term B<%wlz>w in (1), we obtain after simple calculation a formula
of the type (7), AT /T v g; In(1l/e;), where €; = 0.04e?R /ﬁ €1 is approxi-

mately one-third of €o- This estimate is preliminary and w111 be improved in
subsequent work. Simultaneous allowance for the fluctuations of the field and
of the ordering parameter improves the agreement with the experimental data of
[1] even more.

It is important to note that the quantity e€o introduced above differs only
by a factor of 2 from the constant T¢ of the Aslamazov-Larkin theory of fluc-
tuation conductivity [5]. This means that the effect in question, besides
fluctuations of the ordering parameter ¥ [5], must be taken into account when
determining the value of the "paraconductivity" of films above T,. Fluctua-

tions of the ordering parameter and of the electromagnetic field thus turn out
to be equally important in the calculation of the additional contributions to
the conductivity and other physical characteristics of films at temperatures
above T

c

It is qualitatively clear that the contribution to the paraconductivity,
connected with the electromagnetic fluctuations, will be of the order of
Ac/cN v (go/T)In{t/c0). The resultant logarithmic divergences are similar to

those taking place in the Maki theory [6], but now their elimination is not
connected with unpairing effects, as in [7]. The expression given above for
Ao explains the observations of [8], according to which the "unpairing con-
stant" § is proportional to the normal resistance (8§ % g4)?

In conclusion, I am sincerely grateful to G.M. Eliashberg for a frultful
discussion and for great help in the interpretation of the results. I am also
grateful to I.M. Dmitrenko for discussions and for supplying the data of the
Preprint [8].
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2)ThiS fact was pointed out to us by G.M. Eliashberg.

3)It can be said, of course, that in this case we are dealing with un-
palring, since a lowerlng of T, (7) takes place, but the unpairing mechanism

is distinctive and was not considered earlier.
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