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The pressure dependence of the superconducting transition temperature 7,.(p) of
a-Zr has been investigated in both solid and liquid pressure transmitting media. Up
to about 45 kbar d7,/dp was measured to be +3.5% 107¢ K/bar. Cold working at
4.2 K produced a strong irreversible effect on 7.

The superconductivity of the high pressure phase, @-Zr, has been studied in its
region of stability, i.e. above 60 kbar. For w-Zr, dT,/dp= +7.7 % 1076 K/bar, and
T.(0)=0.72 K (by extrapolation). ) :

Introduction

The pressure dependence of the superconducting transition temperature
T, in non-transition metals can satisfactorily be explained within the
framework of McMillan’s theory! by the shift in phonon frequencies
with pressure?. For transition metals, such a comprehensive description
has not yet been found. It has been suggested® that dT,/dp is governed
by the shape of the ¢-band, expressed by the quantity @N/dn (N =electron
density of states at the Fermi surface; n=number of valence electrons
per atom). On this assumption the different signs of dT,/dp in transition
metals are easily understood. The connection between T,(p) and the
shape of the d~band has been supported experimentally by measurements
in the alloy series Zr-Nb-Mo®, where the rigid band model is valid.
It was suggested that application of pressure, i.e. reduction of volume,
effects T, in the same way as filling the conduction band by adding
atoms of higher valency.

Since the investigations of Zr-Nb-Mo binary alloys were confined
to the cubic (bcc) part of the series, the question remained whether
the hexagonal part also exhibited some correlation between the effects
of pressure and valence number. The investigation into the hcp region
was begun with measurements on pure zirconium in order to compare
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