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Section III 

when' fJ.8 and fJ. 31 are tlH' at()mic moments in the low-templ'rature HH1 and the intermediate 

l\'mpera ture 1331 phasC'1; respC'('tively. IntE'rpretation of the first-order phase change appears 
. 13 {3 0 to rl'qulre a - 1 . 

. \ dfJ./dY > 0 requires a high-spin;! low-spin transition in the critical molar volume interval, 

and hence 

within this interval t:.v. 

r\' Hpc' ('tivI'ly, und 0.1 cY 

nWlry, Sin cl' 

Hel't' ( and ( f arC' intra-atomic exchange and crystal-field Rplittingfl, 
('X c 

iH takt'n as thC' l()wC'r limit of the d-band width for orbital s of co s ym-
- -.1f 

it follow s that the oilarp transition rC'Cluirc s 

t:.( = (df /dV >t:.V ~O.1eV ex ex 

Stoner 14 has pointed out that there is a maximum bandwidth, and hence a maximum overlap 

integral t:.~ for orbitals on neighboring cations, that will support spontaneous band ferro­

magnetism. Further, the bandwidth for bonding orbitals is greater than that for antibonding 

orbitals, so that t:.ab < t:. b, where the subscripts refer to antibonding and bonding orbitals, re­

spectively. Thus the two conditions for spontaneous band ferromagnetism are 

t:. < t:. f and 
b c 

where high-spin manganese requires the first and low-spin manganese implies the second. It 

is concluded that the unusual occurrence of a dfJ./ dV > 0 over a small volume interval t:. V mani­

fests the transition 

f f 
t:.b < t:. c - t:.ab < t:. c < t:.b 

and demonstrates that t:. f is quite sharply defined. 
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