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ELSEVIER Physica B 239 (1997) 104-105 

Thermal expansion of CeRhSb under high pressure 
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a Graduate School of  Science and Technology, Kumamoto University, Kumamoto 860, Japan 

b Department of  Mechanical Engineering and Materials Science, Kumamoto University, Kumamoto 860, Japan 
CDepartment of  Physics, Saitama University, Urawa, Saitama 338, Japan 

d L o s  Alamos National Laboratory, Los Alamos, 72544 NM, USA 
e Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA 

f Florida State University and National High Magnetic Field Laboratory, Tallahassee, FL 32306, USA 

Abstract 

The linear thermal expansion of polycrystalline CeRhSb has been measured in the temperature range 
77 K < T < 300 K under hydrostatic pressure up to 2.3 GPa. It is found that the thermal expansion coefficient ~(T) at 
ambient pressure shows a maximum around Tmax = 140 K and Tmax increases with increasing pressure having rate of 
aTmax/~P = + 38.5 K/GPa. This fact shows that the Kondo temperature T~ is increased by applying pressure. 
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CeRhSb is a mixed-valent compound and a rare 
prototype of Ce compound which shows semicon- 
ducting properties with a small energy gap ~ 8 K 
at the Fermi level at low temperatures [1]. This 
anomalous electronic structure is considered to 
arise from strong hybridization between magnetic 
4f electrons and conduction electrons [1]. 

In this work, we at tempt to measure the thermal 
expansion of polycrystalline CeRhSb under high 
pressure in order to get the information of the 
origin of the anomalous electronic structure in this 
compound.  

Polycrystals of CeRhSb were prepared by arc 
melting high purity constituents in an argon atmo- 
sphere and annealed at 900°C for a week. Thermal 
expansion was measured in the temperature range 
of 77 ~< T ~< 300 K by using a strain gauge method 
I-2]. Hydrostat ic  pressure up to 2.3 G P a  was gener- 
ated by using a piston-cylinder device and a 1 : 1 

* Corresponding author. 

mixture of fluorinert FC70 and FC77 as a pressure 
transmitting medium. 

Fig. 1 shows the temperature dependence of 
magnetic contribution to the linear thermal expan- 
sion coefficient ~mag(T) of CeRhSb under high pres- 
sure. ~mag(T) is estimated by subtracting e (T)  of 
LaRhSb at ambient pressure from e (T) of CeRhSb. 
LaRhSb is non-magnetic and exhibits a conven- 
tional temperature dependence, i.e., the contribu- 
tion from phonons. As temperature increases, 
emag(T) at ambient pressure shows a shoulder 
around 20 K and exhibits a broad maximum around 
Tmax = 140 K, where the electrical resistivity also 
shows a maximum [1], This feature is due to both 
Kondo effect and crystalline field effect as is seen in 
several Ce-based compounds I-3]. Tmax is found to 
increase with increasing pressure. In addition, the 
value of 0~mag at Tm~x increases and the maximum 
becomes broader as pressure increases. The former 
result is interpreted as the enhancement of Kondo 
temperature TK by applying pressure and the latter 
due to the increase of crystalline field splitting. 
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Pressure dependence of Tmax is shown in Fig. 2. 
Tmax increases with increasing pressure having 
a rate of dTma,,/dP = + 34 K/GPa.  The pressure 
dependent Tmax,p, where p(T) curve shows a max- 
imum, is also shown by the open square [4]. 
Tma~.p increases with pressure with a rate of 
dTmax,p/dP = + 35 K/GPa.  The slope of Tmax is in 
good agreement with that of Tm~x,p. This fact indi- 
cates that the maxima of ~m~g and p arise from the 
same origin, i.e., Kondo effect with crystalline field 
splitting. 

In conclusion, we measured the thermal expan- 
sion of CeRhSb under high pressure. Tmax increases 
with increasing pressure having a rate of 
dTma,,/dP = + 35 K/GPa,  which reflects the en- 
hancement of T~ under high pressure. 

Fig. 1. Temperature dependence of magnetic contribution to 
linear thermal expansion coefficient amag(T) of CeRhSb under 
high pressure. Tma, where amag(T) shows a broad maximum is 
shown by arrows. 
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Fig. 2. Pressure dependence of Tma x (close square) and 
Tm~x,p (open circle), where p(T ) curve shows a maximum (see in 
Ref. [4 3 ), 




