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Fundamental properties of matter and Applications
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b) antiferromagnetic
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c) ferrimagnetism
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Curie temperature evaluation
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Curie temperature evaluation
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low anisotropy energy
spin – flop transition

H(z)
(z) H(z)H MbMa

Ma
MaMb Mb

M

H0 (a) (b)

T < TN, antiferromagnetic materials, χχχχ⊥⊥⊥⊥ >>>> χχχχ 

E. Du Trémolet de Lacheisserie (editor), 
Magnetisme, Presses Universitaires de Grenoble, 199 9

exac HHH ====

Density of energy in magnetic field H,

E = -χµχµχµχµ0H2/2



M

H0
(a)(b)(z) H MbMa

H(z)Ma Mb
H(z)Ma Mb

High anisotropy energy
spin – flip transition

spin–flip

and
spin–flop

also in ferrimagnetic materials

metamagnetic transition

exc HH ≈≈≈≈



( ) ( )
( )
( )

( )χµ
µµχµµ

µχµ
χµµ

+=
⋅=+⋅=

⋅=+⋅=
+=+=

1

1

1

00

0

00

r

r

HH

HHMHB

µµµµi µµµµ
µµµµm

B

H

H

µiµmµ



M

H
-Hc

Hc
H

Mr
-Mr

B

B’
A

CD

E F

O

reversible



µ >> 0magnetic coresmagnetic circuitssoft

Hc – small~0,001÷10 A/m

permanentmagnetshard

Hc – BIG ~102÷106 A/m

M
H-Hc Hc

HM r
-M r

BB ’ A CD
E FO

( )MHB
rrr

+= 0µ

Curie temperature, Tc

Fundamental research M

Application research B



Hard magnetic materials
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Exchange bias field

E. Girgis et al, J. Appl. Phys. 97 (2005) 103911
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The  reversibility curvesand the dM/dH variationvs H are very fine instruments in qualitative evaluation of the inter-phase hard/soft exchange coupling.
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Magnetic measurements give magnetisation (A/m)

magnetic measurements on plate shape samples
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Magnetic measurements give magnetisation (A/m)

Magnetic measurements give magnetocrystalline anisotropy
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The  reversibility curvesand the dM/dH variationvs H are very fine instruments in qualitative evaluation of the inter-phase hard/soft exchange coupling.


