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Abstract 
 

Specific heat measurements on single crystals of rare-earth sesquisulfide α-R2S3 (R = Pr, Nd, Sm, Gd, 
Tb and Dy) have been performed under applied magnetic fields in the range between 0 and 5 T. Any 
compound shows one or two peak(s) at magnetic transition temperature(s) in the temperature 
dependence of the specific heat. The values of the specific heat below the temperature of 10 K for 
α-Gd2S3 are considerably larger than those for other α-R2S3 and comparable to those for other cold 
storage materials. Application of magnetic field perpendicular to the b-axis of α-Dy2S3 single crystal 
shifts the antiferromagnetic transition temperature TN1 toward higher temperature and decreases 
magnetic entropy. In this case, adiabatic demagnetization after isothermal magnetization at 12 K with 
a magnetic field of 5 T yields a magnetic refrigeration effect of �Tad = �5.8 K. 
 
Keywords : Rare-earth sesquisulfide, Magnetocaloric effect, Magnetic refrigeration, Cold storage 
material, Specific heat 
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Abstract 
 

This study aims to develop next-generation high-performance materials with utilizing the strongly 
correlated electronic properties in amorphous Ce-alloys. We have focused amorphous Ce-Mn alloys 
consisting of the rare-earth metal cerium and the transition metal manganese. We have measured the 
magnetostriction for amorphous Ce-Mn alloys where a large thermal expansion and anomalous 
temperature dependence observed. The thermal expansion of the low temperature for amorphous 
Ce-Mn alloys has been found to be controlled by a magnetic field. In the future, we aim at 
development of the drive actuator element under the control of the temperature and magnetic field. 
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