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Lect. 2: Electric Fields, Magnetic Fields
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Lect. 2: Electric Fields, Magnetic Fields
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Lect. 2: Electric Fields, Magnetic Fields

Determine electric filed for an charge cloud with uniform charge density p,

( Example 3-7 in Cheng) ng{}E: =3
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Lect. 2: Electric Fields, Magnetic Fields

Determine electric filed for an charge cloud with uniform charge density p,
( Example 3-7 in Cheng)
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Lect. 2: Electric Fields, Magnetic Fields

- How do dlelectric materials response to electric field?

(Insulator that is polarized with external E-field)

- Material is polarized

- Define Polarization Vector

}_9 — ZegoE X, . (electric susceptibility)

r E3 % [Pl: F/m xV/m = C/m?

4

External E =» Polarization reduces the electric field inside dielectric material

v.E- L=V-F
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Lect. 2: Electric Fields, Magnetic Fields

- How do dlelectric materials response to electric field?
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f | g 2 - Define Displacement Vector D = gOE + P
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¢+ permittivity & :relative permittivity or dielectric constant

-

External E

[D]: F/mx V/m =C/m?

[ V-D= gOV-E+v-F=,0] [ <ﬁB°d5=Q ]

=» Gauss’s Law: Charge produces D-vector
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Lect. 2: Electric Fields, Magnetic Fields

Magnetic fields produced by currents

Ampere’s Law: [V x H = j]

J - Current density (A/m?2) H - Magnetic field (A/m)

Integral form?

[(niyeds=],7-ds

Ucﬁ-dl_:]]
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Lect. 2: Electric Fields, Magnetic Fields

Determine H when uniform current | is flowing out.
(Example 6-1 in Cheng) -
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Lect. 2: Electric Fields, Magnetic Fields

Determine H when uniform current | is flowing out.

(Example 6-1 in Cheng) -

g Fal=1
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Lect. 2: Electric Fields, Magnetic Fields

- How does magnetic field affect materials?

Magnetization: Microscopic current loops inside the material

M Z;(mﬁ X ..+ Magnetic susceptibility

N _ — — — —
L B = pH + uM = poH + w2, H
NA N\ — _ _

| 4= w1
Nt W ==
T g R _ L
A= *1'T [B — ,uH]

=X I'":I. ,{ | * py
(= B B . Magnetic flux density

_i ;'__ s ¢ ¥ [B]: Weber/m? (also known as Tesla, 1Wb/cm? = 1T)

M . Permeability [Henry/m]
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Lect. 2: Electric Fields, Magnetic Fields

- How does magnetic field affect materials?

Magnetization: Microscopic current loops inside the material

B=uH H=HH

>
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B camme = ¥ = EM waves in non-magnetic dielectric materials
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Lect. 2: Electric Fields, Magnetic Fields

E H
D=¢E B=puH
VB:,O VxH=J
= E&M 1

No coupling between electric and magnetic fields
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Lect. 2: Electric Fields, Magnetic Fields

Homework: Determine D, E, P for the following dielectric shell

Upload to YSCEC before 9/6 Sunday 24:00
Be prepared to explain your answer during Zoom session on 9/7

Post questions on YSCEC for class participation points

B

R,

LN

™ Dielectric
shell (SF )
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