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IT has been pointed out in a previous communica-
tion that the compound Bi,Pd exists in two

forms !, of which the =-modification has a mono-
clinic lattice and goes over into the superconduct-
ing state at 7', = 1.70°K., while the S-modification
with a tetragonal lattice, becomes superconducting
at T, =4.25°K. It seemed of interest to determine
the displacement of T, under uniform compression
for both forms of this compound. For this we used
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our previously-employed method of measuring the
mutual inductance at audio frequency.?. The pres-
sure was developed in a beryllium bronze bomb by
the change in volume of water upon freezing, follow-
ing the method suggested by Lazarev3. The con-
struction of the apparatus was such as to permit
placement in the measuring coil, at the time of the
experiment of either the specimen in the pressure
bomb, or an ebonite ampule in which was placed

a similar specimen not subjected to uniform com-
pression. The amount of pressure developed in the
bomb was determined from the displacement of the
critical temperature for tin. To accomplish this,
two completely identical samples of tin were inser-
ted along with the Bi,Pd samples in both the beryl-
lium bronze bomb and the ebonite ampule; the dif-
ference in their respective transition temperatures
determined the pressure in the bomb. This was
generally ~ 1700 kgm/cm?2. The temperature was
determined from the helium vapor pressure. In Fig.
L are presented the transition curves for compressed
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F16. 1. Transition curves into the superconducting state:a — Sn

in bomb with B-Bi,Pd
ice pressure in bomb; b —

specimen: O

B-Bi,Pd:

no presswre in bomb, @ —

sample: A — in beryllium

bronze bomb, no pressure, 0-in ebonite sample, O— ice pressure

reapplied; g-Bi,Pd

specimen in bomb with Sn sample:

ice

pressure in bomb, X — pressure removed.

and uncompressed specimens of $-Bi Pd and tin
(along the vertical axis are given the readings in
volts of a cathode voltmeter connected to the output

terminals of the mutual induction measurement sys-
tem?). A certain non-reproducibility in the transition
curves for 8-Bi,Pd, observed when the pressure
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was removed and then reapplied, can be explained
as due either to a partial decomposition of the
[)’-Bi2pd under compression, similar to that oc-
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curring for Au28i4, or to small residual deforma-
tions appearing in the sample. In Fig. 2 are
given the transition curves for «-Bizpd and for tin,
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F1G. 2. Transition curves into the superconducting state: a — Sn,
in bomb with «-Bi,Pd, specimen: @ —ice pressure in bomb; b: A—
@-Bi,Pd specimen in beryllium bronze bomb, no pressure in bomb;
® — »-Bi,Pd specimen in bomb with Sn sample,'lce pressure in
bomb;x — pressure removed; O — «-Bi,Pd, specimen, ice pressure

reapplied.

the latter serving as before to determine the pres-
sure in the bomb. In determining the displacement
of the critical temperature for «=-Bi,Pd the tempera-
ture was measured with a phosphor bronze resis-
tance thermometer which had aresistance of 11.8
ohms at T =4.22°K,

In contrast to 8-Bi,Pd, repeated removal and
reapplication of the pressure does not lead in the
case of «-Ri,Pd to irreversible displacement of
the transition curves. For both B-Bi,Pd and
w—BiZPd, uniform compression leads to a reduction
of the critical temperature: for «Bi,Pd the value
is AT, = 2.5 x 10"2°K, while for B-Bi,Pd AT,
=5.5 x 1072°K for the first compression (the dis-
placement being determined from curves 1 and 2
of Fig. 1) and AT, =3.5 x 10-2°K when the amount
of displacement is determined from curves 3 and
4. It may be remarked that the true value for the
displacement of T, is most probably 5.5 x 10-2°K,
for both the internal pressures resulting from decom-

position and the small plastic deformation of the
compressed specimen would serve only to reduce
this quantity.

The values of 9T ,/dp as determined from the "
values for AT given above are «-Bi,Pd, 2.5 x10—

°K cm?/dyne; for B-Bi,Pd, 5.6 x 1071 1°Kcm? /dyne,

with AT, =5,5.1072°K, or 3.6 x 10-11°K cm?/dyne,
with ATc =3.5-10"2°K.
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