Magnetic Field

Constants

Permeability of free space: g = 47 x 107 'N/A = 1.26 x 10 °N/A
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A Stretched-out Solenoid

Choose dI = nlIdx, x = Rcot S.
(™ ponIR*dz ponl L
5=, Say T, GO

I
= 2 (cos Bz — cos 1)

To infinity: B = ponl, where n stands for number density.

Ampere's Circuital Theorem
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Toroid
Toroid is not solenoid!
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Cylindrical conductor
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2_71'7' (7’ > R)
b= polr
5 R (r < R)

Magnetic Field Due to Moving Charges
Idl = gonsdl = g6 dN
aB-t L q7yq

47 72
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Magnetic Field
Defined by Lorenz force.
F= quv x B
7=NIS#n x B

Magnetic Flux

Defined by analogy with electric flux, with unit of Wb.
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Monopoles doesn't exist.
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Mass spectrograph.

The Hall Effect

P/N type semiconductor.

I = nedbv
v gb—oBp— 2L = BIE
ne d

R: Hall coefficient.

The cyclotron accelerator.

Magnetic Force On Current
F—qixB - [I1dxB

Magnetic Moment

Galvanometer

The Magnetic Dipole Moment

02 92
W = 7df = (—uBcosH
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U®) = —p-B

Chapter 11 Electronmagnetic Induction
11.1 EMI Phenomena

11.2 Faraday's law and Lenz's Law

11.3 Induced Electric Field

11.3 Self-Inductance and Mutual-Inductance

11.5 The Energy Stored in Magnetic Field
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11.6 Applications

Motional electromotive force (emf) BAEEEEY
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o E28: I, — By

o NERIML: — B

o REENIEE: B= B+ B
o iEXIHSER: B = u,Bo
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o |[FR (Paramagnetic substance) , §5H4E&: Mn, Al, Oy

o B'tBy?t, EB' < Bo,p, > 1.
o DFEBEENS FHAE (BFHE. BIeiHiE)
o FIZHTNRERIMLRE (HiL) BiR, 87
o IFR (Diamagnetic substance) , §3f4R: Cu, Ag, Hy

o Bt Byl BB < Bo,u, < 1.
o FICBTFRREFZEEMNSAAME, Hi#iERE B g 9NTE.
o PKH4R (Ferromagnetic substance) &4 : Fe, Co, Ni

o Bt Byt BB > Bo,p, > 1.
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