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We have studied the pressure-indu ed super ondu tivity in an antiferromagnet CeRh2 Si2 by measuring the ele tri al resistivity for a high-quality
single rystal. The super ondu ting resistivity drop was observed around
P ' 1:06 GPa, at whi h the Néel temperature be omes zero, namely in
a pressure region from 0.97 to 1.20 GPa. The zero resistivity appears below
0.4 K between 1.03 to 1.08 GPa. The resistivity at low temperatures follows
the Fermi liquid AT 2 relation in the whole pressure region, even at P . The
A value be omes a maximum around P .
PACS numbers: 71.27.+a, 74.62.Fj, 74.70.Tx

In some antiferromagneti erium ompounds, the Néel temperature TN
de reases with in reasing pressure and vanishes at P . The super ondu tivity around P has been reported in a few ompounds su h as CePd2 Si2 and
CeIn3 [1℄.
CeRh2 Si2 is one of the pressure-indu ed super ondu tor [2℄, whi h rystallizes in the tetragonal ThCr2 Si2 -type stru ture. CeRh2 Si2 is an antiferromagnet with TN = 36 K at ambient pressure. TN de reases monotonously
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with in reasing pressure and vanishes at P ' 1:06 GPa. Super ondu tivity
with Ts = 0:35 K was found by Movshovi h et al. [2℄ for a poly rystalline
sample, in whi h super ondu tivity appears in a relatively wide pressure
range from 0.6 to 1.6 GPa around P .
We sear hed for super ondu tivity in a single rystal with the residual resistivity ratio RRR ' 30, but no eviden e of super ondu tivity was
observed. On the other hand, the super ondu ting resistivity drop was observed below Ts for a poly rystalline sample with RRR = 62 in the pressure
range from 0.7 to 2.9 GPa [3℄. The Ts value was un hanged in this pressure
range, but the degree of the resistivity drop had a maximum around PC .
Re ently, we have su eeded in growing a high-quality single rystal with
RRR = 100. The super ondu ting resistivity drop in the sample was observed at 1.1 GPa, where Ts = 0:38 K but the resistivity remains a nite
value even at 35 mK [4℄. We ontinued the investigation of super ondu tivity
for the high-quality single rystalline sample.
Single rystals of CeRh2 Si2 were grown by the Czo hralski pulling method
in a tetra-ar furna e. Starting materials were 4N (99.99% pure)-Ce, 4N-Rh
and 5N-Si. The ele tri al resistivity was measured by a four-probe a resistan e bridge (Linear Resear h, LR-700) at low temperatures down to about
100 mK with a dilution refrigerator. The urrent was dire ted along the
[001℄ dire tion. Pressures were applied by utilizing a BeCu piston- ylinder
ell with a 1:1 mixture of ommer ial Daphne oil (7373) and kerosene as
a pressure-transmitting medium.
The low-temperature ele tri al resistivity under pressures follows the
Fermi liquid relation  = 0 + AT 2 . Fig. 1 shows the pressure dependen e of
the A and 0 values. With applying
p pressures,
p A value in reases and shows
a maximum around 1.0 GPa. A (1 GPa)/ A (0 GPa) = 3.8 is onsistent
with the ratio of the ele troni spe i heat oe ient (1 GPa)/ (0 GPa)
' 3.5 [5℄. The residual resistivity 0 has an anomaly around 1.0 GPa.
(b)

0.5
CeRh2Si2
0
0

0.5

1.0

1.5

Pressure (GPa)

Fig. 1. Pressure dependen e of A and 0 values in CeRh2 Si2 .

Super ondu tivity appears around P , as shown in Fig. 2. An indi ation
of super ondu tivity appears in the pressure region from 0.97 to 1.20 GPa,
whi h is shown in Fig. 1 as a gray region. As shown in Fig. 2, the resistivity

441

Super ondu tivity in CeRh2 Si2 Under Pressure

1.0
CeRh2Si2
J // [001]

ρ (µΩ·cm)

0.92 GPa
1.28
0.5
1.16
1.01

1.06
1.05

0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Temperature (K)

Fig. 2. Super ondu ting transition in the resistivity measurements in CeRh2 Si2 .

at P = 1:01 and 1.16 GPa de reases gradually with de reasing temperature
below 0.5 K, but the zero resistivity is not attained. The zero resistivity
is observed in an extremely narrow pressure region around P from 1.05 to
1.08 GPa, whi h is shown in Fig. 1 as a dense-gray region.
We also determined the upper riti al eld H 2 in super ondu tivity.
Fig. 3(a) shows the temperature dependen e of the ele tri al resistivity under
magneti elds along the [001℄ dire tion. The super ondu ting temperature
Ts for ea h eld is dened as the temperature obtained from the extrapolation of the resistivity drop, as shown at 0 T in Fig. 3(a). Fig. 3(b) shows the
temperature dependen e of H 2 . A solid line in Fig. 3(b) is a guide to eyes.
The oheren e length  is estimated as 340Å from H 2 (0) (= 0 =2 2 ),
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Fig. 3. (a) Low-temperature resistivity under magneti elds and (b) temperature
dependen e of H 2 at 1.06 GPa in CeRh2 Si2 .
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where 0 is the quantum ux. We note that the mean free path for the
present sample around 1.06 GPa is estimated from the de Haasvan Alphen
experiment, being about 1000Å. This indi ates that the present sample is
lose to a lean limit.
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