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A.A..Galkin. V.M.SviatlllH:'v, J..I. Dyacbenko , V. Y.Tarenkov 
Physico-TechnIcal Institute, Academy of Sciences ~f Ukr. 
SSR, }40048 Donetsk, USSR. 

A study has been carried out on the 1D!luenca of hi
drostatic pressures up to 10 kbar and of magnetic fieldo u~ 
to 70 hOe at oscillation in tunnel conductivity of alumin~
um-inlmlator-lead junctions caused by standing waves in lc:ad 

rUms. 
Oscillating parte of conductivity had maxiwum~ ~t C6L

tain bias U, U=Uq whicb is accounted for by coordinationl 

of standing wave energy levels in different crystallites of 

the film at ellerKi6s EQ.Eq-E.1'=Uq(e=I, Ek - i'emi energy). 
The rtlt1lizaLi.on of this effect is complicclted with 

some difficulties bluee electron wave length in 8 metal i~ 
coruptirable with the lattice spacing and since perfect Hlnglo 
crystals of small dimensions are necessar,y for standing 
waves to exist.However.we managed to observe this phenomenon 
in many samples of the tunnel conductivit7 derivative l"(U) 
at the hydrostatic compression (P). 

The experiments have been performed at 4.2 K. The lead 
o 

filJlls had texture (IItJ and thickness .... 250.1. Through the shift 
under pressure of the zero I"(U) corresponding to the grea.t
est m~imum of the oscillu~idg part of conductlvity.magoituds 
'2 is determined aa belows 

? =dUq/dp=d(};(Kq)-B.I )/!.1P. 

Kq=K(I/2, 1/2, 1/2 ). 
Momentum K values are given in terma of ~/a, a. - lead latt1ce 

CODstant.The obtained value of~=4 ~ 0.2 meV/koar is in s&
tisfact,ol.Y agreement with calculations of the band structure 
pararo t;l. t,.ll's of lead,dolle llonrelat1vistlcally,which proves a 

connecticn beL~een the observed phenomenon and the . metal 

band strucLure.(Value dE1/dp is taken from Ref. 2) 
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It is well known that to interpret the change in Fe.l'lIli 
surface of metals '111"I,h presaUl.e, the llltd . .ll d~f.ticul ty occurs 

while determining E", at 'Uflarcnt: \.JI·eaSUl.'ea • .A.lly theoL'e tical 
model of band structure allows to c~lcu1ate the electron ener
gy at point Kq in the symmetrical direction of the Brlilouim 
band much more accurately and thousands times quicker than 

that of EY.Therefore the shift measurement with a high accu
racy under pressure of the oscl.llatUg pic'tUI'e permits ,with
in the limits of a theoretical wodel,to determine dependence 
~f:EJ.(p) which provides 811 unambiguous interpretation of ex
periments on pressure influence upon Fermi surfaoe of metals. 
Nonlineari tiera in dependence 2 =2( p) may sigIlal the presence 
of phase transisions. 

The samples being covered with a coat of SiO with the . 
thickness of 1500 .. 2000 A I'eaulted in the sluft of oscilla.-
tions up to 20 meV'which C811 be connected w~th a change of 
the boundary potentialI,~. 

Unfortunately we have not oba~rved the predicted in 
Ref. I oscillntion corresponding to Kq(2/3, 2/3. 2/3).It is 
very probable that tuts fact may be explained by the in

crease of standing wave damping for tile energies much lower 
than the Fermi level. 

For many junctions complicated oscillations (Fig.I) 

have been observed which can be interpreted as interference 
of oscillation r"(U) f~'om the film where it .La textured in 
various crystallographic directions. By curves like those in 

Fig.I band energy values of Ph films at three points of the 
Brillouin band (in respect to the ~'ermi level) are deteL'lllined 
as followsl E(I/2, I/2, 1/2)=800 ~ 820 meV, 

E(I, I, 0)=540. 580 meV, 
E(l. 0, 0)=880 + 920 meV. 

The pressure up to 6 kbar heini applied resulted in the shift 
of the interference pictures (Fig.2). 

For a number of samples t.,,, WB found the in.fluence 
llpon the observed picture 
magnetic field parallel 

I • 1 .us of the 60-'(0 .k.Oe 

LLw plane ( Flg.3).This effect 
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may be explained by the damping increase of electron stand-
UIg waves wi"eh small ra.dii of orbits (1'1.) w4"re imperfec-
tions are found between_ filJD. c17ltts.llit~S}. For cll(81I\.ple. the 
condition of coordination between quantum levels of film 
grains textured in direction ~Iq is satisfied at point W of 
the Brillouin band. Assuming that it is these ~lectrons 1.0. tile 
vicinity ot this point that are respousible t ,or the Observed 
effect,we shall obtain Ew2=?oo!20 meV.It is also possible to 
relate the effect with point X(direction~O~ ).however,in 
this case a worse agreement of the experiment and band struo. 
ture calculations4 1s observed.Thus,large magnetic fielda al
low to select d1r"ectlons of considerabq Va.I::1~ X'II.. 

rl 

Fig.I.a) I"(U) for films 
textured 10 direction [111] 
b) Interference I"(U) from 
filD1 graws teJr;tured in 

d1rectiona [Il4{I~O].(Ioq. 

Vivid oscillations have been 
also observed for "all.oys of 
the substitution ty~e Pb

98 
T12,PbIOo-~~,X(5.It has 
been noticed that as elect-
ron concentration grows,Gsci-
11ation8 ehift to big ener
giss and vice r-versa.These 
experiments show that the 
dWII~ing of standing waves, 
in the main.is caused by 
scattering at the film boun
daries.Therefore oscillations 
to be observed in alloys with 
a greater concentration of 
Bi and Tl are also possible. 
The experiments of this kind 
performed on the films tex
tured in d.ifferent crystallo

graphia directions enable to 
obtain the electron energy 
value in alloys for a number 
of Brillouin banA PO,ints,i.e. 
to acquire the information 
otherwise unobtainable. 
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Fig.2. Influence of pressure on interference picture. 

Otf au ali ,. 

Fi g.". 1nfluel";d of Ulbgnetic field on r"( U). 
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