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Cha]_gter 5: Magnetostatics

# The Lorentz Force Law
# The Biot-Savart Law

% The Divergence and Curl of B

# Magnetic Vector Potential (A))
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5.4 The Magnetic Vector Potential

Summary of Magnetostatics

Just from two experimental observations: Biot-Savart Law and Superposition
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5.4 The Magnetic Vector Potential

Magnetostatics Boundary Conditions
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The tangential component of Bis

€I The normal component of Bis
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5.4 The Magnetic Vector Potential
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5.4 The Magnetic Vector Potential

Bapove — Bpelow = HoKXT B =VXA
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5.4 The Magnetic Vector Potential

Multipole Expansion of Vector Potential

To approximate formula for the vector
potential of a localized current distribution,
valid at distant points, a multipole expansion
is required
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5.4 The Magnetic Vector Potential

j(f’)zﬁ:;;?éidl' ,uolf Z( ) P,(cosy) dl’
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(Magnetic Monopole Term) is Always zero!
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5.4 The Magnetic Vector Potential

In general, the dipole term is dominant

(a) Field of a "pure" dipole (b) Field of a "physical” dipole
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5.4 The Magnetic Vector Potential

1 >
m = If da =1a = EJ rXJ dt' is the magnetic dipole moment

HoTl
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§dip (r) = Vxﬁdip = (2 cos@t + sin 6 é)
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5.4 The Magnetic Vector Potential

—>

=m, + m, = Iw?y + Iw?
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m = Iw?(y + 2)
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5.4 The Magnetic Vector Potential
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5.4 The Magnetic Vector Potential

Excersise; A -lii
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