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i * value characterizes the electron—phonon interaction strengivh w(!x;cl(;
‘ a 3.528, reachi i value of 4.
! “or< for real superconductors from 3.528, reaching a maximum valu
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In all investigations conee.
main attention js given to the
magnetic fiel T3]
With pressure,

One of the direct experimental me
Superconductors js the ele Possibilitj. ", 1
inest instrumeny allowed to fin out a change of 2 AT with pre
for Py [5] and then Jess for Sn [).

This paper presents results on tunnelliy
In and 1 undey pressure.

ing pressure influence on supereoy |,
change of the critical temperatyye L, any,
In [4] it was considered ¢ 2AET, does not

thods for the study of the enerey
ctron tunnelling technique,

g investigations of the energy .,

2. Experimental Technique

2.1 Samples
As is known [7] the best Zaps can be

obtained op superconductop-}y,,,,
Superconductor tunne| Systems. This mage Superconducting digdes

Investigations under pressure. Of a4 systems investig;

Prepared on Al base, j e, an Al-ALQ, superconductor.,
Al-I-Inand Al-1-7 sampleswepe prepared by deposition in high (1 s jq-#.

vacuum on a cooled (up to 80 to jo) °K) glass slide 4~ 16 mm2. 7y,

three junctions on one slide. cach

effects films were deposited throug)

Junetion quality in the sense of fitn

usely!

ess for their use i Pressure measqry,,
much depended on condensation ap oxidation conditions of the Al
Aluminium ywag sprayed from 5 tungsten U-vaporizer. Durin

vacuum did not become worse due to preliminary long annealing (up to vy,
restoration) of the vaporizer and t]e hinge. Oxidation took place in the yyy,
phere of dry ajr a o pressure of 0.2 Tory fop 5 min,

controlled by film anq Junction resistance measurements both during deposit;
and subsequent heating up to room temperatures, Junctions with resisti
50 to 100 O were chosen. Al_1_7y samples were covere with Si monoyil,
about 1 ym thickness. In anq Tl film thickness

mi(:rointerfcmmcter MIT-
R300

T — 1to1s. 4
Al films had resistivities of 4000 (o 6400 O

mm?,
tempemhu*e varied from 1.65 ¢, 2°K

2. 1. Tunnel sample ayg obturator. 1 Sample Nolder sl
tinax, 2 indiym contacts, 3 Alfilg,, 4 T and T films, 500
glass, ¢ obturator, 7 electrical Wires

Fi,
Rl

SSUFC 41 )

ated the hest are

e W,
l.ux().."),,,,-,-, mm? (i, 1). To avuig
U stencils supported by an electronia,, .

& depositiog

Sample preparation

was determined by Linnic:.
4 and was equal to (1000 * 100) 4. For TI file-

and their jnjtja) eritic.

s AR e+

i
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et 0 rh Pressure on tl v (G 0! dium and Thallium
feet of Hl'i,h e on the I‘.nerg) (¢ ap f Indium and T
Effec

2.2 High pressuve technique

] i investi-
bomb with kerosene-oil mixture [8] w ns' l;.lqe(il [:l‘l :]'!ydmu“c
»2h pressurve bomb { at room temperature and contu{ (‘l‘ ) e
ey "”‘l.““‘ ; timost linear change of t.\lnncl_lulll(,t!‘_) ‘Scnsiti.
e manometer. Here alll z~ 6 Dkab) was & l‘l‘ll&l.l)le ll!(ll(:ut.lt(_m(.’ Bt
:‘Hl e on w?s'g'ni-l({{t/:))]}u;ssu:-cs gave the lpos.sibihlt(_\' j(:\f :;;L(‘(b:::b o
{1 junction resis BR - The Fisl prossare
..‘! l]'""""'Si".‘% i":O ll~'x‘f.l(l'l(]ldf|-]c]>(l‘xluni’ll:: 'chl.:mgcs of an In wire [9]:
jcratures was caleuls

o -10 2
Ty =4.36x107%p + 52x10°1 p

i Y his allowed mea-
i it llllto ﬁlle mObeau::t:fr ’at 4-probe system,
s t0 . imultancously, by £ ing tunnel
: sarried out simulta 3 % d-pets e
ments to Ib‘: L:‘;lcl:ature of films. the In wire, and corresp o
the eritical ten 't

racteristies.
2.3 Cryogenics and measuring apparatus
Cryog P,
2 g P
smperature easurements were metal cryostat
carried out in a
w temper tu m : where
%143 POS: sible to get tempcmtmts from 4.2 to 1.15 °K. The bomb with :samplcs
3

m e d both

Hant )i 5 . tic was measure:

3 “qu)"l hcnu;]i‘ments the voltage-current c;":r aderl]!l)epcndhw on the con-

Haring the expe t current conditions. B slotted.

- nd constant : ; of 383 Hz were | A

""“"",t(v‘Olt?g;?'ill)_u at a modulation fre(]uix_w,\“(;fon a X—F d8bridute
n dIdU or (dU/d1)- orded automatica E - a high-
¥ y “teristics were rec < ras measured by a hig]
e (‘hm“at(ct:“Conslant voltage at a sample was n

-p.u(_l.lypc register.

ithi § ing recording.
nie potentiometer to within = 1 p.V during

3. Results and Discussion

Tudinm: After preparatio == S hles were annealed for some days
1 I n Al-1-In samyg les
L ature. The critical l(‘lllp('l ature of In films plﬂ(‘tlcally did not
room temper

r from 7"} for massive pure ind | width of the s P 0. ing
pL I i h uperconduct
. i indium. he halfw e
i frl"dl(l , ! t l C;,“d 00] K lf‘()l' all pressures. Table 1 gives the chauge of
i id not exe i i
"Illill':l"tclllpcl‘ﬂturi‘ for the film which is found to be

a7,

=5 °K
= — (3.65 £ 0.15)x 1075 ——,
dp

Table 1

7. and 2 4 of indium under pressure
c

Bl |
I a
| ! g 2 ART,
. T |2t || BAEtS S i o
R T sl U= T, |(F0.01 meV) (8 | e L
thatm)  {(F 0.01 °K) ¢ ety (. — i = _
E e [ | X ]
W w | obo | 360 | LY | et
0 | e ol 3.63 oo | 3.64
. S 0872 0.982 302 | . o R
8 318 0374 0974 N ‘
e -U' 0.387 0.930 3.5 050 Il B
e 0.t 0.880 3.51 - !
14 2.91 . ‘
!
v et 4 %
]
!
it
\
e i —
R —
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Fig. 2. Current-volta
e cl risti
Ples at difforent prmum:l.n;‘ T (r “‘?f ';)A(:_’)l Zl}?'!:::),:-

Fig. 3. arjav-p charaeteris
malized units are along the Z-uxis e 7 R e

different pressures, 7' = (1.16 + 0.02) -

;‘liu;roTthc’ error does not include the ip
ch cha ilms wi
Buoch cnnd rclfg,e cﬁ' ln. films with pressure excellently coincides with Ber
g - .-mz Urg's measurements [10] on massive indium. o
ot 15”'(’;- (:nlt"‘l‘)ic‘sz’l““g“—:;};rrent characteristics for two Al-I-1 n.sampha plot
erent sures. The energy gap was defj ; Hitie of 1
(d;/.dl:)—( hssetertstin, (Fie 33-. gap was defined from the maxima of 1
"ig. 4 shows es  high pr i
o (,_‘.omlm:‘j:(:ntl;;;c:ul't(r o)t high pressure influence on the energy gap of indi
s 2.M(p) = 3.69 k7', linc is drawn which 5 )
ot *A(p e ANe1s drawn which in fact corresno:
AT :[l’(ﬂ:l (t)ezr}x\?mt'ltu;f\ c.hange. '1.‘he gap values obtained by e\(t(:[lnmg::'
are also included in Table 1. From oxperim'cnt:s it 1!* focy

accurncy n pressure measureny

d2
TA = — (143 4 0.13)x 10-5 meV . 5 v 3 oy
P v e +lium at higher pressures. Work in this divec-
The energy [ isin progress. 06
Y gap of In at » " Atc o ¥ .
agreement \%itrl’l dita "(:b’i"':" pressure, 2 /1(0.0) = (3.69 4 0.04) k7' is in v i{Lemainresult of gap tunnelling measurements
ained from precision measurements of critical {1 “iperconductors under pressure s that the AI-I-T1
curves [11], where the coefficient deéfininmadonss ! of 2 0/kT, decrease initially discovered on |
tion from the parabola was found to be which is a representative of superconductors ‘
. ‘I strong electron—phonon interaction.y shows 04
A =27y -2 = (.985 @ rrent depcnd(‘.nce on suporconductors‘ :\'it'h ‘
. — Hy rmediate coupling: In, Sn, and perhaps T1. This |
R imstance makes theoretical investigations A
y = ?;L At N, " vssary to obtain a relation conneeting the gap N — 5
o
g 5 Fig. 4. Change of the superconducting indium encrgy gap under o - n "
(katm) —~ sure. o experimental points * Veltage current characteristios of AL-T-T1 simples at different 0 a3 a6
e T < (116 £ 0.02) °K; normalized units are along the Z-axis Umy) —=
L ¢ v il
ik
3
§
#
i
i
§
i
— —— e O
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e basis of the thermodynamic relation [1]
7
A=k ]/E;' 1, (5)
~4) we have

1

P | =g
= 1.82 T 6
i, 1.82 a (6)

~a from our experiments it follows that the parameter « increases with
e from 0.985 to 1.04 (p = 14 katm), i.e. it approaches the BCS case.
cpmenta points Ak =k — (1 — %) given in [10] for indium clearly show
deney to the above mentioned increase of « with pressure (see Fig. 6 in
In principle on the basis of (5) one may estimate the change of state
<ty . with pressure. Using our gap data and those of f(p) from [10],
<tate density seems to decrease by no more than 29, at 14 katm.
talliwm : Because of quick oxidation of TI films AI-1-T1 samples were
s in the bomb immediately after preparation. and control measurement
uall pressure were carried out after some compression cycles. After such
wedure the film eritical temperature was (2.38 - 0.01) °K at zero pressure.
energy gap here is 2 (0.0) = (0.75 4 0.01) meV = (3.65 + 0.06) k7',
“is in good agreement with Clark’s recent measurements [12].
+the small pressure range (2000 to 4000 atm) the anomalous change of
al temperature typical of massive pure Tl [13] was not observed. The
“oal temperature linearly decreased up to (2.34 4 0.01) °K at p = 8 katm
<in qualitative agreement with Gey’s data [14] on the dependence of 7', of
« Tl on residual resistance produced by plastic deformation at different

res,

“ie5 shows I-U characteristies for AlI-1-TI at different pressures. The gap

i« obtained at 8 katm, 2 4(8.0) = (0.73 4- 0.01) meV = (3.64 + 0.06) k7',
s rather weak dependence in this pressure range. However, this does not
cide the possibility that 2 A/k7, changes for
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and eritical temperature, taking account’ of; the real en

su-p;-rf-({nductor, in a manner proposed by Geilikman
explaining anomalous superconductor properties

CTIV Spectyyy, phys. stat. sol. 35, 427 (1969)

and Kresip [1a Subject classification: 10; 22.5.2

In conclusion we note that in Xperi |

| S n]“-:\-ls ["l;-l:”-":l;:l':l (;::Ir ,(,l:[f(."“"wm: d.Ti._/tlp of supury, s Auffe Physico-Technical Institute. Academy of Sciences of the USSR, Leningrad
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ratures. Therefore, the eteh pit densities in screw and edge glide bands and ‘
* shear strain inside the bands were measured at temperatures in the range
" 14 °K to room temperature. By the help of the data it was possible to
‘ulate the average slip distance of screw dislocations and the cross slip prob-
Hies during the band growth.
The experiments were carried out on lithium fluoride crystals, not being
croscopie and therefore suitable for working at rcem temperature. The
“lals. containing about 33 103 9, Mg, were grown by the Kyropoulos tech-
me. then annealed for 48 h at 750 °C.. and cooled at a rate of 5°/h. The
“imens were cleaved from a large block along the cube planes and had a size
"5 mm® The, initial disloeation density in the specimens did not
coved 108 em-2,
The specimens were deformed along the [001] direction at a rate of 0.4 mm
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