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Chapt. 5: Magnetostatics and  qq¢pp
Faraday’s Law ODU

magnetic field different than electric field
because NO MAGNETIC CHARGES

Fundamental Field is B, the magnetic
Induction, or magnetic flux density

O :jﬁ-ﬁda [®,]=V sec [B]=V sec/m?
S

Direction of B direction with no force
on an aligned (magnetic) dipole
Magnitude

2

‘E?‘: 7|/|x| @ dipole moment vector [z]=Am
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Biot-Savarte Law
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Charge conservation Z—'[t)Jr?-J =0

For magnetostatics V-J =0
Early Experiments showed
dl x X

dB =kl —=
X

k =20 —107 N/A2
47

for long wire

~ |
H Hy |Rj R2+I 3’2:5_7(;E
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Force Between Two Wires

dF = Il(dﬂxg
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Integral Form: Ampere’s Law

for current free regions

VxB=0->B=-Vo,

and the "magnetic potential” solves Laplace Eqn.
For other cases introduce Vector Potential

V:-B=0- B(X)=VxA(X)
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Vector Potential: Gauge Cholice ALdg
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w gauge function, doesn't matter for B
free to choose for convenience of solution

A —> A+ Vy leaves B invariant: gauge transformation

¥ x(Vx &)= g

?(?-A)—Vzﬁl: u,J gauge choice V-A =0 — i constant
J(X') .5,
A(X)= j\x—x’d X
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Current Loop E—
5 (77— a) ODU
J =1 ,(—sing'X+cosg'y)

J, = 1sin 0’6 (cosd')

,sin@'cosg's(r'—a)

A, (r,0)= ﬂo jr’zdr’d

—

X - %’ :[r +1"% = 2rr'(cos@cos @' +sinfsin 0’ cosg') |
A, (r,6)= yOIaJ- COS ¢ dg’
Jri+a%—2rasin0cosg’
complete elliptical functions
A (1,0)= u,la 4 (2-k*)K (k)-2E (k)
Az \Jr? +a?—2rasin@cos¢’ k?
1 o /. 1 0
Brzrsingag(smeA¢) BH:—Fa—r(rA¢) B, =0
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