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Introduction and bibliography

Handbook of Magnetism and Advanced Magnetic Materials, vol. 4 - Novel Materials, H. 
Kronmüller and S. Parkin eds., Wiley, Sept. 2007

Handbook Magnetism and Adv. Magn. Materials 2007

Amorphous materials

Nanocrystalline materials

Bulk glasses and bulk 

nanocrystalline

Perovskites

Dilute oxides and nitrides

Half metals

Thin films

Biomagnetic materials

AlNiCo

Rare earths

Other Heusler alloys

R. C. O'Handley, Modern Magnetic Materials: Principles and Applications, Wiley, Nov. 1999

O' Handley 1999

Fe-Si alloys

Fe-Co alloys

Ferrites

Mn and alloys

Amorphous materials

AlNiCo

Rare earths

Other

Nanocrystalline materials

Fe-Ni alloys

ASM Metals Handbook, 9th Ed., Vol. 3: Properties and Selection: Stainless Steels, Tool 
Materials and Special-Purpose Metals, American Society for Metals, Metals Park, Ohio 
(1980)

ASM Handbook, 1980

Fe

Fe-Si alloys

Fe-Ni alloys

Ferrites

Other

AlNiCo

Rare earths

Fe-Co alloys

Other Fe binary alloys

Compressed powdered Fe

R. M. Bozorth, Ferromagnetism, D. Van Nostrand and Company, New York, 1951

Bozorth 1951

Fe-Si alloys

Fe-Ni alloys

Fe-Ni-Cr

Fe-Ni-Cu

Fe-Co-Ni
Other Fe-Ni alloys

Fe-Co alloys

Ferrites

Co and Co-Ni alloys

Ni and Ni based alloys

Other Fe binary alloys

Fe

Fe-Ni-Mo

Mn and alloys
Mn and alloys

Other

Other high permeability Fe 

alloys

B.D. Cullity, C.D. Graham, Introduction to Magnetic Materials, 2nd ed., Wiley (2009)

Introduction to Magnetic Materials 2009

Nanocrystalline materials

Other

Rare earths

AlNiCo

Amorphous materials
Fe-Co alloys

Fe-Si alloys

Fe

https://doi.org/10.48550/arXiv.1103.1069

https://doi.org/10.48550/arXiv.1103.1069
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1. Somegeneral definitions

2. Types of magnetic behaviour

a. diamagnetism

b. paramagnetism

c. ferromagnetism

d. antiferromagnetism

e. [ferrimagnetism]

f. [KHAF ?D9KK=Kӈ]

3. Families and behaviour of magnetic and non-magnetic materials

a. materialsfor magneticapplications (with point 2.c)

b. non-magneticmaterials(point 2.b and 2.d)

4. Phase transformations and their influence on magnetic behaviour (­28/11)

Magnetic properties of materials

2023-11-27
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Magnetic properties of materials

ÅFocused on temperature range of interest for magnet construction

ÅFocused on materials of technological interest

ÅNon-magnetic and structural materials and specific risks covered 
(examples issued from CERN and ITER applications)

ÅApplied and technological approach

ÅSI units used

2023-11-27
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Magnetic properties of materials , somedefinitions

Å Flux density, magnetic induction B (T)

Å Permeability m(HÖm-1)

Å Magnetic field strength H (AÖm-1)

B= m· H

Å Magnetization M (AÖm-1)

B= m0 · (H+M)

Å Permeability of free space m0 (HÖm-1)

Å Susceptibility ʧ(dimensionless) = M/H

2023-11-27
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Magnetic properties of materials , somedefinitions

Å From above equations

Åm= m0 · (1 +ʧ)

Å Relative permeability defined as

Åmr = m/ m0 = 1 +ʧ

Å and frequently encountered in discussions of ferromagnetic
materials

Åm, mr, ʧare properties of materials

2023-11-27
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Magnetic properties of 
materials , some
definitions

SI units exclusively used

R.P. Reed,  A.F. Clark (1983)
2023-11-27
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Magnetic properties of materials , somegeneral
definitions

Å2@= :9KA; F9LMJ9D MFAL >GJ E9?F=LAKE AK L@= ӑ G@J E9?F=LGFӒ

mB = e Öh / 4pÖme = 9.274Ö10-24 AÖm2

ÅThree sources of the magnetic force of a free atom (Kittel):

a. The spin with which electronsare endowed

b. Theirorbital angularmomentum about the nucleus

c. The change in orbital moment inducedby an appliedmagneticfield

Åa and b giveparamagneticcontributions to the magnetisation

Åc givesa diamagneticcontribution

2023-11-27
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Magnetic properties of 
materials


