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We have measured the electrical resistivity of single crystal YbInCuy
under hydrostatic pressure up to 3.76 GPa and at temperature down to
33 mK. At ambient pressure, YbInCuy undergoes a valence transition at
about 40 K. The transition temperature 7, decreases linearly with increas-
ing pressure: dIy/dP = —19.5 K/GPa below 1 GPa. Above 3 GPa, a
hysteresis due to valence transition disappears and the transition could
not be confirmed clearly. The resistivity of YbInCuy at low temperature
varies as p(T) = po + AT?. The resistivity coefficient A and the residual
resistivity po increase gradually with the increasing pressure. These val-
ues increase rapidly just before a transition disappears and take maximum
around 3.5 GPa. We observed a ’filamentary’-superconductivity above 0.74
GPa and below ~ 1.2 K.

PACS numbers: 72.15.Eb, 74.62.Fj, 75.30.Kz

1. Introduction

YbInCuy undergoes a first-order isostructual valence transition at about
40 K, from the magnetic state of Yb3* in the high temperature phase to
the non-magnetic state of Yb?* in the low temperature phase at ambient
pressure. The condition of Yb3* in the high temperature phase becomes
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stable by the pressure, and valence transition temperature Ty shifts to lower
temperature. This valence transition disappears under high pressure. It
is proposed that the possibility of ferromagnetic transition [1] or supercon-
ducting transition [2] will take place. In these Proceedings we report the
electrical resistivity measurement of YbInCuy under the high pressure by
using the newly developed 4GPa-class piston cylinder high pressure cell.
We especially have concentrated on the behavior of YbInCuy under high
pressure after the valence-transition disappearance at low temperature.

2. Experimental details

Single crystal of YbInCuy was grown by stoichiometric ratios of the con-
stituent elements with In-Cu flux. [3] The electrical resistivity was measured
by a conventional four-wire method in an Oxford *He-*He dilution refriger-
ator down to 33 mK with Linear Research LR-700 ac resistance bridge op-
erating excitation current of 0.5 mA. The hydrostatic pressure up to about
4 GPa was generated in a piston cylinder type pressure cell using the double
cylinder; inner shell made from NiCrAl alloy and outer jacket from Cu-—
Be alloy [4], with Daphne oil 7373 pressure medium. The pressure at low
temperature was calibrated with the help of the pressure dependence of the
superconducting transition of lead.

3. Results

The electrical resistivity of YbInCuy decreases almost linearly above va-
lence transition temperature 7Ty, and drops abruptly at 75, as shown in
Fig. 1. Ty decreases linearly at a rate of —19.5 K/ GPa with increasing
pressure up to 1 GPa. Above 1 GPa, however, T, decreases more gradually.
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Fig. 1. Temperature dependence of resistivity in YbInCuy under the selected values
of pressure.
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These results are in good agreement with the previous works [3,4]. At ambi-
ent pressure, the resistivity above 7} increases rapidly due to a huge internal
strain of the sample, induced by thermal cycling through the transition [3].
At high pressure, the resistivity does not change so much after the transition
has taken place.

YbInCuy exhibits large hysteresis below 3 GPa around 75,. But, above 3
GPa, there is no observed hysteresis at the transition, and then the transition
disappears above 3 GPa. At pressures close to the critical pressure Py,
where the valence transition disappeares, both the residual resistivity pg
and the coefficient A in the relation p = pg + AT? increase drastically, and
reach maximal values around 3.5 GPa. The corresponding values are 220
pQem and 2.2 pQem /K2, respectively.
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Fig.2. Pressure dependence of the residual resistivity pg and of the coefficient A
in the relation p = po + AT>.

We observed a 'filamentary’ superconductivity (with a non-zero resistiv-
ity) above 0.74 GPa and below ~ 1.4 K, though it could not be detected at
ambient pressure, as shown in Fig. 3. The drop of resistivity vanishes in
magnetic field above about 360 G. This superconductivity survives up to 4
GPa and the superconducting temperature T, is almost independent of the
pressure. Above P, the resistivity follows the linear behavior in T in the
range 0.9 K to 2.5 K.

From these experimental results, it is concluded that YbInCuy above Py
is in the vicinity of the quantum critical point [5]. In contradiction with the
case of Ce-based system, the heavy fermion state becomes robust with the
pressure increase in the case of Yb-based system. Therefore, the behavior
ofthe enhancement of coefficient A and the residual resistivity pg in YbInCuy
under pressure corresponds to a rapid decrease of those quantities observed
in CeCuyGey with the increasing pressure [6].
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Fig. 3. Low temperature resistivity in H = 0 and H = 500 G under P = 3.76 GPa.
Solid line is T-linear line as guide to eyes.
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