
FUJI-H 70-0402 

244 Short Notes (Vol. 29. 

J. PHYS. Soc. JAPAN 29 (1970) 244 

Effect of Hydrostatic Pressure on the 
Magnetic Transition Temperature 

of the System Cd1_zZnzCr2Se, 

Hironobu FUJII, Takahiko KAMIGAICHI , 
Yasuharu HIDAKA* 

and 

Tetsuhiko OKAMOTO 

Faculty of General Education and Facility of 
Science,* Hiroshima University, Hiroshima 

(Received May 6, 1970) 

It has been reportedl) that the spinel compounds of 
Cdl_zZnzCr2Se, are ferromagnetic for O:::;;x < 0.6 and 
antiferromagnetic for 0.6 < x:::;; 1 ; in the ferromagnetic 
ones, the Curie temperature decreases linearly with 
increasing x, and in all the anti ferromagnetic ones, 
the Neel temperature is a bout 200K. This paper con
cerns measurements of the hydrostatic pressure effect 
on the Curie temperature of ferromagnetic compounds 
from x=O to 0.4, which may yield information on the 
magnetic interaction in connection with the magnetic 
transition. 

The specimen used were prepared in powder form 
by heating stoichiometric mixtures of the elements in 
evacuated quartz tube at 700- BOO°C for 120 hours and 
then pressed into cylindrical rod-shaped lumps, 3.5mm 
in diameter and 14 mm in length. X-ray analysis 
proved that all the compounds used are single phase 
spinel. The lattic parameter, a, decreases linearly 
with increasing x as shown in Fig. 2. For x=O the 
value of a is in agreement with that determined by 
Baltzer et al .. 2) The Curie temperature was deter
mined as the temperature corresponding to the in
flection pOint of a weak-field ac mutual inductance, M, 
versus temperature curve at a constant pressure, in the 
same way as in the previous study of rare earth met
als. 3) The amplitude of applied field is 0.50e and 
the frequency 500 Hz. The mutual inductance coils 
were placed inside a pressure bomb made of hardened 
beryllium-copper a lloy. Pressures were generated by 
a standard Bridgman intensifier and actually applied 
up to 6 kb:!r. In Fig. 1 is shown the result of CdCr2Se, 
at various pressures, as an example. For Cdl_zZnz 
Cr2Se" the values of Tc determined at atmospheric 
pressure are in agreement with those determined from 
magnetic measurements using a vibrating sample 
magnetometer. 1) As the pressure is increased, Tc de
creases linearly with pressure as shown in Fig. 1; 
11 Tel11P is -0.76 X 10- 3 deglbar for CdCr2Se" which is 
nearly equal to -0.B2 X 10- 8 deglbar obtained by 
Sri vasta va. 4J 

In Fig. 2 11 Tel dp is plotted as a function of x for the 
ferromagnetic compounds Cd1_zZnzCr2Se, from x=O 
to 0.4. It is negative in the sign and decreases mono
ton ically with increasi ng x. According to Baltzer,Z) 
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Fig. 1. A plot of M as a function of temperature 
for CdCrzSe, at various pressure. 
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Fig. 2. Latlic parameter, a, and 11 Tcl11p as a func
tion of x. 

the negative value of 11 Tcl11p may be explained by the· 
assumption that the antiferromagnetic interaction K , 
between the more distant Cr-Cr pairs exceeds the fer
romagnetic nearest neighbor Cr-Cr interaction J, in 
their variations with decreasing atomic spacing. The 
increase in the magnitude of 11 Tel11P with increasing x 
may be chiefly ascribed to the variation of Te with K, 
11 Tel11K, which increases in the magnitude with in
creasing x. Details will be reported elsewhere in the 
near future . 

The authors are grateful to Prof. E. Tatsumoto for 
valuable discussion. 
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