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ABSTRACT 

The ferromagnetic transition temperature of MnAsxSbl _x solid solutions for 

o ~ x ~ 1 have been measured as a function of pressure up to 4.5 kbar. Previous 

work has shown that for the solid solutions in the concentration range 0.9 ~ x ~ 1 

the magnetic transition is first-order and is accompanied by a hexagonal to ortho-

rhombic structure transformation, while for 0 ~ x ~ 0.9 the magnetic transition 

is second-order with no structural change. We have found that the initial pressure 

derivative of the transition temperature, 0 T / 0 P, changes discontinuously in 
c 

the narrow concentration range 0. 87 ~ x ~ 0.90, further demarcating the first 

and second-order regions. We show that an itinerant electron ferromagnet model 

can be applied to the solid solutions which exhibit second-order behavior. From 

the experimental values of 0 T / 0 P a minimum value of the Stoner enhancement 
c 

factor, (1 - lfl, i s estimated for the second-order solid solutions . We also 

find that substituting Sb for As in the first-order region increases the critical 

pressure, Pc' which stabilizes the orthorhombic phase to lowest temperature. 

This further supports Goodenough's observation of a critical molar volume 

range in which the first-order transformation occurs. 
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I. INTRODUCTION 

The isomorphic metallic compounds MnAs and MnSb have different magnetic 

properties which are believed to be due to differences in the Mn-Mn separation 

distance. For increasing temperature, MnAs exhibits a first-order ferromagnetic 

(FM) to paramagnetic (PM) transition at 31 3°K which is accompanied by a change in 

crystal symmetry from the hexagonal NiAs structure (B 81 ) to the orthorhombic MnP 

structure (B 31). (Hereinafter we use FM to denote ferromagnetic, ferromagnet, 

or ferromagnetism, and similarly for PM.) On further heating, a second-order 

transition involving a change from a low-spin PM to a high-spin PM phase and 

a change in crystal symmetry from the orthorhombic (B 31) to hexagon~l structure 

(B 81 )1 is observed at 398°K. On the other hand, MnSb has a second-order FM 

to PM transition at 572°K with the crystal structure remaining hexagonal (B 81 ) 

through the transition. 2 A complete series of solid solutions is formed by 

MnAs and MnSb in which the hexagonal lattice parameters decrease monotonically 

from MnSb to MnAs. 3 

The various magnetic transition temperatures and crystal 

solid solutions MnAs Sbl as reported by Sirota and vasilev4 
x -x 

structures of the 

and Goodenough 

et al. 5 are summarized in Fig . 1. Here, for increasing temperature, T denotes 
c 

the FM to PM transition temperature, T' denotes the PM to PM transition tempera-

ture at which the effective moment decreases, and Tt is a PM to PM transition 

temperature at which the effective moment increases and the crystal structure 

changes from orthorhombic to hexagonal. For the solid solutions in the concentra-

tion range 0. 9 ~ x ~ 1.0 the transition from the FM hexagonal phase to the PM 

orthorhombic phase is first-order. All other transitions are second-order. 

From Fig. 1 we see that over the concentration rffilge 0 ~ x ~ 0. 80 the FM 

to PM transition temperature , T , decreases with increasing As concentration. In 
c 

addition, the effect of substituting As for Sb is to decrease the lattice 


