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;" influence of hydrostatic pressure on the Ferrni surface of
white tin was investigated. Pressure dependences were obtained for
several characteristic cross sections of the equal-energy surfaces
in the third and fourth Bril louin zones-

The nain diff iculty hindering the investigation of the effect of the pressure P orusuffi-
cicotly large sections of the Ferni surface of netals by oscillatory nethods are the stringent
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Fig. 1. High-frequency oscil lations
atiributed to the cross sections in the .
fourth zone at a Pressure 10.3 kbar,
T  =  1 . 6 o K .

Fig.  2. '  Equal-energY
surfaces and orbits cor-
resPonding to the oscil-
lations observed in the
ptesent Paper. The
designations of the
orbits and of the cross

' 
sections were taken from

[ 4 ] :  a - d u n b b e l l  i n
third hole zone, b -

oPen hole surface in
fourth zone, 4 -

electron eurface in fourth zone, having a

geonetly of intersecting convex lenses

requirements inposed on the degree of
unifortity of the hydrostatic conPres-
sisn. Known nethods of producing htgh
pressuries at lot{ tenperatures [1] do not
ensure the required degree of hydro-
static unifornity, so that investiga-
tions of lctals are usually t imited to
low pressures (uP to 100 bar) produced
by heliun gas.

A nrodification which we have
introduced in Itskevichrs procedure has
enabled us to increase the degree of
hydrostatic coryression to such an
extent, that we were able to investigate,
at pressures uP to 10 kbar and at a
tenperature 1.6"K,  the osci l la tory
effects fron large sections of the
Feuri surface of t in, for which, in so
far as we.know, there are no data on
the effect of pressure on the Fenai sur-
face.

The prossure was Produced ln the
bornb described in [2], with a working-
channel dianeter 4.5 srn. fire pressure-
transnitting nediun was a nixture of
70t 4-pentane and 30t dehydrated trans-
forner oil. The init ial pressure was
produced at rootn tenperature. fire
hydrostatic Pressure was increased at
low tenperatures by induction heating
of the sample with an alternating nag-
netic field while the boffi was being
cooled, in such a waY that the sanPle
renained surrounded by a liquid envelope
down to a tenperature 50 - 70oK. fire
heating was then stoPPed' the liquid
envelope contracted to the sanple and
its volume decteased, while the saryle
froze gradually in the sofid pentane-oil
nediun [3] .  ,

t{e investigated the quantun oscil-
lations of the in4ginary part of the
surface iupedancc of tin at flequencies
10 - 15 lrtlz in a nagnetic field up to
50 kOe. Single-crystal saryles were
grown fron tin with a reslstance ratio

6(soo' r ) /p(4.2"K) = 5x19i  and were
oriented with a gonioneter accurate to
1o. Ttre absolute error in the deternina-
tion of the period of the oscil lations
was T, lt. The relative efror in the
determination of the change of the
period uPon conPression was 0.lt. The
Lharacteiistic dependenci of the deriva-
tive of the inaginarY Part o of the
surface inpedance on the nagnetic field
is  shown in F ig.  1.
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The analysis of the results was
based on the nodel proposed by Graven and
Stark for the Ferni surface of t in [4].
According to this nndel, the oscil lations
observed in weak fields were- a*tributed
to the third hole zone, and.-the high-
frequency oscillatioris appearing in
strong fields were attributed to part of
the equal-energy surface in the fourth
zone  (F ig .  2 ) .

the oscillations frorn the other
parts of the Ferrni surface had low arnpli-
tudes, and their analysis called for a
lower terperature. Figure 3 shows typical
plots of the areas of the sections of the
Ferni surface against the applied pres-
sure. It is interesting that these plots
becone linear if the abscissa is chosen
to be not the pressure but the change of
the voluae saryle.

The results are sumnarized in the
table, which shows the observed frequen-
cies of the oscil lations in terms of the
reciprocal fields, the corresponding
areas A of the extrenal sections of the
Ferni surfaces, and their rates of change
tmder hydrostatic conpression, as deter-
nined fron the init ial sections of the
plots of A against the pressure.
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Fig. 3. Pressure dependence of'the areas of
two extrenal sections of the equal energy
surface of the third zone.
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