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The samples were prepared in such a way that the same
substrate carried thick- and thin-film junctions (the
configuration of the samples is shown in Fig. 3a). This
enabled us to obtain, in the same experiment, additional
information on the isotropic energy gap 2A5y. This
method eliminated the error in the determination of the
pressure when the results for the isotropic and aniso-
tropic components of the gap were compared. At all
pressures, we found that Agy = (A +A)/2. The pres-
sure-induced change in the energy gap of thin films was
in agreement with our earlier results. !

The features at eU > AA] + APb, associated with
the phonon spectrum of the superconductor, were in-
vestigated using thin-film (~1000 A) superconducting
junctions. An investigation of the S-I-S system en-
abled us to resolve (and obtain information on) three
peaks in the phonon spectrum obtained for the trans-
verse polarization under pressure (Fig. 5). Table I
gives the results of the present investigation, as well
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FIG. 2. Complex structure of the (dI/dU) =
f(U) and (d?1/dU?) = F(U) characteristics of an
Al-I-Pb* sample in the vicinity of the sum of
the energy gaps App, + Aap, T = 1.16°K.

A. A. GALKIN, et al,

as the results obtained by others.[®»%%] It is evident
from Table I that, basically, the various tunnel-effect t:
data are in good agreement.
The main results of the theory of anomalous super-
conductors due to Geilikman and Kresin!*!] a
2A T3 . wo
7= 3,52[14-5.30)—02111 = ] (2) f
and of the theory due to McMillan®?
e 1.04(1+2)
Te=— —_—_— 3
1. 3“”[ h— (1 +0.622) ®
can be applied to the experimental results.!®! For con- u
venience, we can rewrite Egs. (2) and (3) in the differ- :’)
ential form:[*% :
dInT. din2\  _ _dlneo 1, @0 T2 T2
= N -lﬂ—— —— ——
P P T3 ( T. 1)m02][1+5'3mo’
o -1
x (21n-1-,—c-—1)] ) @)
dinT. dlno. 1.23 5. sdinly, _ dlnoy
P dP " (—011)? 'Z."'( @ 1 ap ) (5)
. B

Here, w, is the characteristic frequency of phonons
(wt or wj); we is the cutoff frequency; A is the elec-
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FIG. 3. Influence of high pressures on the characteristics of an
Al-I-Pb* sample: a) I = f(U); b) (dI/dU) = F(U), T = 1.17°K. The in-
sert shows the pressure-induced shift APb_APY (the dashed curve cor-
responds to a pressure of 14 kbar).

Table I. Results of investigations of the tunnel effect in lead
under pressure

Investigated quantity X

23, 2A¢p 23,
(dv/
X, meV 2.56+0,01 2.72 £0.01 2.85-0.01
2.71 %
dX/dP, 1075 meV/bar —2.22-0,15 —2.34+0.15 —2.45+0.15
—2.16+0.2 %]
dlnX/dP, 107 bar! —8.7=0,6 —8.6+0.6 —8.6+0.6
—10.1 0.8 [3]
—8 %)

Investigated quantity X i
]
] »g “': “ i
1
X, meV 3.83+0.02 4.52+0.02 4,9+0,02  (8,55+0,02 !
4.45 %) 8.5 %] i
4.6 [ !
dX/dP, 103 meV/bar 2.6+0.4 3.3+0,4 3.3+£0,4 6.4+0.4 {
4.5+0.6 [%) 60.6 (%) f

dlnX/dP, 10 bar! 6.75+1 7.28+1 6.75+1 7.5+0.5

5.3£0.7 [%] 7+0.7[%]
10.17) 7,05 (9]
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