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Ferrimagnets

Magnetite Fe3O4

(Magneteisen)
Ferrites MO.Fe2O3

M = Fe, Zn, Cd, Ni, Cu, 
Co, Mg

Spinel crystal structure XY2O4

8 tetrahedral sites A (surrounded by 4 O)   5mB 

16 octahedral sites B (surrounded by 6 O)   9mB 

per unit cell

Two sublattices A and B.
MgAl2O4



Ferrimagnets

Magnetite Fe3O4

Ferrites MO.Fe2O3

M = Fe, Zn, Cd, Ni, 
Cu, Co, Mg

Exchange integrals JAA, JAB, and 
JBB are all negative (antiparallel 
preferred)

|JAB| > |JAA|,|JBB|

Magnetite 



Ferrimagnetism
gauss = 10-4 T
oersted = 10-4/4p×10-7 A/m

Kittel

D. Gignoux, magnetic 
properties of Metallic 
systems



At low temperatures, below the Neel temperature TN, the 
spins are aligned antiparallel and the macroscopic 
magnetization is zero.

Spin ordering can be observed by neutron scattering. 

At high temperature antiferromagnets become 
paramagnetic. The macroscopic magnetization is zero and 
the spins are disordered in zero field.  

Antiferromagnetism

Negative exchange energy JAB < 0.
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Antiferromagnetism

Average spontaneous magnetization is zero at all temperatures.

Source: Kittel



from Kittel


