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Abstract

Pressure-induced sharp maximum in electrical resistivity ρ(T ) of CeSb is observed near 35K at pressures above
1.5GPa. The peak value increases rapidly in proportion to the square of pressure up to 6GPa, and at 7GPa it reaches
a vaule nearly 23 times as large as that at ambient pressure. We have measured ρ(T ) curves of CeSb at 4GPa under
various fixed magnetic fields up to 16T. The peak value of this colossal maximum exhibits a very rapid decrease
with increasing magnetic field and this peak disappears completely above 6T. This result strongly suggests that
the cause of the colossal maximum is attribute to some magnetic origin.
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The family of the semimetallic cerium monopnic-
tides CeX (X=P,As,Sb,Bi) with the NaCl structure
have received much attention focusing on the unusual
physical properties in connection with their low car-
rier concentration. Among these compounds, CeSb is
well known wtih its variety and complicated magnetic
phases. Many of the experimental studies have been
performed extensively on CeSb under high pressure
and/or magnetic field.In particular,the electrical resis-
tivty measurement under high pressure made it clear
that this compound exhibts highly unusual and extaor-
dinary behavior which have never been observed be-
fore[1].

Figure 1 shows the electrical resistivity as a function
of temperature ρ(T ) for CeSb at various fixed pressures
P up to 8GPa under zero magnetic field, as a represen-
tative example for clarity. As can be seen from Fig.1,
in the ρ(T ) at ambient pressure, there exists no de-
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Fig. 1. ρ(T ) of CeSb at various fixed pressures up to 8GPa in

the temperature range from 4.2 to 80K.

tectable anomaly around 35K, except for the rapid de-
crease in resistivity due to a magnetic phase transition
at 16K. However, one can see, the ρ(T ) curves above
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Fig. 2. Fig.2(a). ρ(T ) curve of CeSb at 4GPa under various fixed

magnetic fields up to 16T in the temperature range 4.2-80K.

The direction of the magnetic field is perpendicular to the

current:H⊥I. Fig.2(b).Magnetic field dependence of ρmax at

4GPa.

3GPa exhibit enormous enhancement of the electrical
resistivity near 35K where a very sharp maximum in
the ρ(T ) appears. The peak value increases remarkably
in proportion to P2 up to 6GPa, and at 7GPa it reaches
a vaule nearly 23 times as large as that at ambient
pressure, and as applying pressure further, it turns to
decrease rapidly[1,2]. In order to obtain the informa-
tion about the origin of this colossal maximum in re-
sistivity, we have measured ρ(T ) of CeSb at maximum
pressure 4GPa in our experiment under fixed magnetic
field up to 16T perpendicular to the current:H⊥I. Ma-
surements were carried out by a standard DC four-
probe method using a modified-Bridgman anvil device
with a fluid pressure-transmitting meduim enclosed in
a Teflon capsule.The details of the high pressure tech-
niques and the sample preparation are described else-
where[3,4].

The ρ(T ) curves of CeSb at various fixed magnetic
fields H up to 16T under a constant pressure of 4GPa
are summarized in Figure 2(a). As one can see the
ρ(T ) of 0T in Fig.2(a), an enormus enhancement of
resistivity as a colossal maximum is already induced
at around 40K.More surprisingly,with incerasing mag-

netic field, this colossal maximum is supressed remark-
ably and disappers above 6T, while the peak position
Tmax exhibits a notable shift towards high tempera-
tures. In the ρ(T ) of 6T, the maximum is supressed
until a slight trace of resistivity around 45K. As ap-
plying magnetic field further, the complete disappear-
ance of the peak occurs simultaneously with the ap-
pearance of the anomaly in resistivity at Tan which is
determined by taking derivative of the ρ(T ) respect to
T , as is indicated by the arrow Tan in the ρ(T ) of 7, 10
and 13T. At a magnetic field 16T, there exists no de-
tectable anomalies in ρ(T ) in the whole tempetature re-
gion. The magnetic field dependence of the peak value
ρmax at Tmax under a fixed pressure 4GPa is plotted in
Figure 2 (b). However,in the ρ(T ) under the magnetic
field from 7 to 13T, we determained the ρmax as a re-
sistivity at Tan,because of the complete disappearance
of the peak in ρ(T ). Quite remarkably,with increasing
magnetic field, the ρmax shows the very steep decrease
being proportional to the square of magnetic field up
to 6T,whereas at a magnetic field above 6T, it changes
to decrease monotonously. The qualitative defference
in behavior of ρmax observed in the crossover region
of 6T clearly indicates the occurence of a some phase
transition, however the nature of this transition is an
open question. It seems probably that the external field
effect of the highly unusual colossal-maximum is at-
tribute to a characteristic electronic structure affected
by the change of complicated magnetic phases. To con-
firm the mechanism which brings this peculiar behav-
ior, further investigations such as ,the electrical resis-
tivity measurement at exteisive pressure range up to
10GPa under megnetic field by using a diamond anvil
cell are in progress.

In summary, we have found the the attractive re-
lation that application of the pressure enormouly en-
hances the resistivity being proportional to P2 and pro-
duces the colossal maximum whereas for that of the
magnetic field remarkably supresses this maximum in
proportion to H2.
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