Clamp Type High Pressure Apparatus

where
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V, is the volume at zero pressure and V the
volume at pressure P. B, is the isothermal
bulk modulus and B, is its pressure deriva-
tive at zero pressure. At first, the volume
change over a considerable pressure range is
calculated from the use of appropriate Bj
and B, using eq. (2). Here, they assumed
that the linear variation of 7, with the volume
change found from Swenson’s data continues
to hold up to 100 kbar. A least squares linear
fit of 47T, to 4V/V, was then made to give
7:=@In T,/d1ln V)p-,. Having derived 7, this
may then be used to generate volume changes
appropriate to a given change of 7,, which
in turn may be substituted into the eq.
(2) to obtain the corresponding pressures.
In this way, the change of superconductive
transition temperature as a function of pres-
sure for tin was computed for 1 mdeg changes
in 7.. We have used Smith ef @l.’s tin scale
discussed above as a pressure manometer at
low temperature. Then tin sample of 99.9%
purity is rolled to a thickness of 0.03 mm and
is annealed at 150°C, for 2 hours. Figure 7
shows the superconductive transition curve in
each clamp load. The superconductive transi-
tion temperature is determined from the
vapor pressure of liquid helium. The transi-
tion temperature is taken from the midpoint
of the transition. The transitions are fairly
sharp as shown in Fig. 7. From the sharp-
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Fig. 7. Superconductive transition curve of tin
at different clamp load.
(: non-compressed....a.c. method.
+: 0.8 ton load ......d.c. method.
®: 2.6 ton load ......a.c. method.
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ness of observed superconductive transitions,
we considered that the homogeneity of pres-
sure transmitting medium is fairly good.
Figure 8 shows the change of superconduc-
tive transition temperature of tin vs. the clamp
load. The agreement between the resistance
and susceptibility measurements is fairly
good. From these results, we were taken
the pressure calibration curve as shown in
Fig. 9.

The effects of differential thermal contrac-
tion coupled with changes in elastic properties
have caused the pressure to drop appreciably
with temperature. At low temperature, the
pressure loss is about 25%.
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Fig. 8. Load dependence of superconductive tran-
sition temperature of tin.
@®: d.c. resistance measurement.
(O: a.c. susceptibility measurement.
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Fig. 9. Pressure calibration curve in the small
Bridgman anvil (4.0 mm face) geometry;
P; is the clamped pressure at room temperature.
P, in the generated pressure at low temperature.
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§5. Conclusion

The high pressure apparatus of clamp type
was built. This apparatus was convenient
to the high pressure experiment at low tem-
perature because the experimental procedure
is very simple and the consumption of liquid
helium is very little because of its small heat
capacity, that is 0.3//h. We have experi-
mented the d.c. electrical resistance and a.c.
mutual inductance measurement which are
enough to detect the pressure dependence of
the superconductive transition temperature
of tin using the ferromagnetic tungsten
carbide anvil (4 mm face) geometry. At room
temperature, the pressure was generated up
to 100 kbar using the small Bridgman anvil
(4 mm face) geometry.
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