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Magnetic Field

Magnetic Flux %
o= Z/ B-dS [Wb]

(I):§£A-dl
l

BAB17EMP Electromagnetic Field Theory


https://www.cvut.cz/en
https://cw.fel.cvut.cz/wiki/courses/bab17emp

Magnetic Field

Comparison of Electrostatics and Magnetostatics

Electrostatic field Magnetostatic field
1
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Magnetization

Magnetic Dipole Moment @

Multipole expansion for
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The magnetic field of small loop of current is

_ pom s
By = T (2 cos(0)7 + sm(@)@) .
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Magnetization

Atomic Model and Material Classification @

1. Electron in orbit.
2. Spin of the electron.

3. Nuclear spin.

The magnetic materials are classified as
» diamagnetic,
paramagnetic,
ferromagnetic,

>
>
» antiferromagnetic,
» ferrimagnetic,

>

superparamagnetic.
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Magnetization

Magnetization @

Magnetization as the average of loop magnetic moments

M= me Ay Wk

Ampere’s law including bound current Iy,

%B Al = polior = po (Io + Ip) .
l/

We have
my ZIb/ ds = IbS,

and

I, = hM.
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Ampere’s Law for Magnetic Field Intensity H

Intensity of Magnetic Field

Ampere’s law for free and bound current expressed as magnetization
§1§B- dl/:u0]0+,LLO/M' dr’.
v I

Definition of the intensity of magnetic field
B

H=—-M, [A/m].
Ho

The integral form of Ampere’s law for free current only
§Z§H~dl:10://J-dS,
I 5

and its differential form

VXH:J().
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Magnetic Susceptibility

Magnetic Susceptibility @

Linear (linearized) materials
M =xmH,

where y, is magnetic susceptibility.

B = poH + poxmH = pH,
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