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Fig. 5. Temperature dependence of magnetization of MnsGez alloy at at
mospheric pressure (solid curves) and at 9700 atm (dashed curves). 

TABLE 1. Thermodynamic Data Characterizing the Low
Temperature Transition in MnsGez 
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(j = (j S + X H; extrapolation of the obtained lines to 
a zero field made it possible to determined (j s . 
These values were then corrected for the l\In3Ge2 
phase content since , as noted above, our samples 
were an eutectic of T\In3Ge 2 and Ge. The cluU1ge in 
specific volume t:, V has been fOLU1d from dilatom
etric data and the sample density p = 6.44 g / cm3 

measured by hydrostatic weighing. 
As seen in Table 1 the change in entropy t:,S1 = 

0.8 . 10' ergs/ g' degcalculated from magnetic mea
surements dUfers considerably from t:,S2 = 5.0 • 
104 ergs /g 'degfound from Lhe shUt of 01 with pres
sure and from thc change in volume at the pOint of 
transition. Consequently, the obtained data are 
suitable only for a qualitative comparison with the 
Kittel theory ,which is based on the exchange-in
version mechanism (8). 

This theory states that the change of magnetic 
transition temperature with pressure depends on 
Young's modulus and on the thermal expansion co
efficient in the paramagnetic temperature inter
vals: 

de 
dP= Eap ' 

Our experimental data give Young's modulus of 
Mn3Ge 2 as 5.50 • 1011 dyn/cm2 whereas the Kittel 
equation gives E = 2.5' 10 14 dyn/ cm2; the sign of 
d01/dP also does not agree with theoretical con
clusions. As was already mentioned, the magnetic 
transition in Mn3Ge2 which takes place at the point 
01 with rising remperature is accompanied by 
constriction of the crystal lattice, whereas the 
theory (10) predicts lattice expansion in the case 
of an AF - F trans ition. The change in lattice pa
rameter in the AF - F transition is determined by 

where p is the rate of change of the exchange in
teraction as a function of interatomic spacing, R = 
E/ a2, and M is the sublattice magnetization. Thi s 
expreSSion makes it clear that the sign of t:,a is 
governed by the sign of p , Le., by the sign of the 
derivative of the change of magnetic transition tem
perature with pressure . It should be mentioned in 
this connection that the negative sign of the de /dH 
effect observed experimentally also does not agree 
with the Kittel expression 

de 1 (()a) 
df1= -P;V aT p' 

The exchange-inversion theory of C. Kittel has 
been further expanded in (14). The entropy change 


