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SPECIFIC HEAT OF METALLIC PALLADIUM BETWEEN 65 AND 105°K
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Hoare and Matthews! found that a maximum oc-
curs in the magnetic susceptibility of metallic
palladium in the temperature region between 80
and 100°K, and following the work of Lidiard?
there has been some speculation as to whether
this maximum is associated with an antiferro-
magnetic Néel temperature. No confirmation of
such an antiferromagnetic structure by neutron
diffraction experiments has been reported, how-
ever.

It seemed profitable to examine carefully the
specific heat of palladium at temperatures near
the suspected Néel temperature, since this is
a property which is sensitive to magnetic order-
ing but relatively insensitive to the physical
state of the specimen. A X-point type of anomaly
is expected to occur at the Néel temperature.
Previous measurements by Clusius and Schach-
inger® and later by Eichenhauer and Schafer?
were spaced over relatively wide intervals of
temperature, and an anomaly as sharp as that
reported by Beaumont, Chihara, and Morrison®
for chromium might not have been detected.
Certainly neither measurement showed any sign
of an anomaly in palladium.

Our observations were made on a polycrystal-
line solid specimen. The palladium was chemic-
ally refined to 99.96 % purity. Readings of the
specific heat were taken at intervals of about
3C° from 78 to 105°K, and at a few wider inter-
vals below 78°K. The results are shown in Fig. 1.

It is clear that within the limits of the experi-
mental scatter, which is 1 to 11 %, there is no
evidence of any sharp anomaly in the specific
heat of palladium. A peak of the same order of
size as that previously found in metallic chromi-
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um® and also in o -manganese,® both of which are
antiferromagnetic, would have been easily de-
tectable. It seems, therefore, that palladium is
not an antiferromagnetic having a significant
magnetic moment and a Néel temperature in the
region of 90°K.

The curve from the previous measurements
by Clusius and Schachinger® is shown in Fig. 1.
It lies between 1; and 25 % lower than the present
measurements. This difference appears to be
significant, since our apparatus has been checked
by making measurements on pure iron in the
same range of temperature and obtaining excel-
lent agreement with the measurements of Kelley.”
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FIG. 1. The specific heat CP of metallic palladium
plotted against temperature.
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The values for palladium measured by Eichen-
hauer and Schafer? lie between those of reference
3 and ours.

We have also measured the specific heat of a
polycrystalline sample of vanadium metal care-
fully and confirm the result of Clusius, Franzosi-
ni, and Piesbergen,® who also made closely
spaced measurements, that no appreciable anom-
aly in specific heat exists in vanadium between
175° and 265°K. Burger and Taylor® reported
small anomalies in the magnetic susceptibility
and in the electrical resistivity of pure vanadium,
which they associated with a possible antiferro-
magnetic structure.
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CURRENT SATURATION IN PIEZOELECTRIC SEMICONDUCTORS
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The dark current in semiconducting CdS,
0~0.1(2 -cm)™, saturates at an applied elec-
tric field ~1600 volts/cm. The drift velocity of
electrons of u~300 cm?/volt sec in this field
is ~5%10% cm/sec. The current then saturates
when the drift velocity of electrons is compar-
able with the velocity of sound in the crystal.
Hutson, McFee, and White! recently demon-
strated ultrasonic amplification in photoconduc-
tive CdS, when the drift velocity of electrons
exceeds the velocity of sound in the crystal.

We believe that the current saturation reported
here arises from the saturation of drift velocity
of electrons due to energy transfer from the
electron stream to a traveling wave of phonons
in the piezeolectric crystal.

Figure 1 shows a typical V -1 characteristic
for a 0.1-(Q-cm)™ CdS crystal with the electric
field parallel to the ¢ axis. The curve was ob-
tained with voltage pulses 10 usec long. Ohmic
contacts of both In and Ga have been used. Satu-
ration is obtained with both vapor-phase-grown
platelets and with sections cut from a large
boule of CdS. For platelet crystals saturation
is direction sensitive as follows:

(a) Stable saturation is always obtained with
E llc when E ~1600 volts/cm.

(b) Saturation can also be obtained with El¢
and with current flow through the thin section
of the crystal when E ~1600 volts/cm.

(c) The hard saturation shown in Fig. 1 is not

apparent with ELc and current flow along the
length of crystal. The Ohm’s-law current is
well behaved below E ~1600 volts/cm. Above
this field there is evidence for incipient satura-
tion, but the current becomes erratic and the
higher the voltage is pushed the more likely it
is that the crystal will “break down,” i.e., be-
come open-circuited and visibly damaged. In
any case if saturation can be obtained it is at
a field >1600 V/cm, the current is less stable,
and prolonged operation is not possible.?
Saturation is obtained with ease in the ¢ direc-
tion of CdS needles, and is also obtained with
CdSe at a slightly lower field. We have also

FIG. 1. V-I characteristic for CdS. L =0.05 cm,
W=0.025 cm, T=6x10"% cm, V=20 volts/div (hori-
zontal), I=5 mA/div (vertical, L |lc axis.
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