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Biot-Savart Law and Applications

Vector magnetic potential:
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Example 6-4

For a current-carrying straight wire (L >>r): _
a) By finding B from A PT
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b) By applying Biot-Savart law:
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Magnetic Dipole (1)

For a small circular loop carrying current I:

Vector magnetic potential: A = Ho § al
A ¢ R,

Pick a distant point (R >> b):
— P(R,0,7/12), R>>D

X | ' Y
_) dl 4 — a¢,bd ¢’ — (_aX Si n ¢’ _|_ ay COS ¢’ ) bd ¢’ D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1089.
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Magnetic Dipole (2)

For a small circular loop carrying current I:

Vector magnetic potential: 2

— A=a, ﬂo:; sin
Magnetic flux density: Ib?
— B=VxA= yA(,)R3 (ag2cosé+a,sin 6)
Magnetic dipole moment: L cf. Eq. (3-53b)
— A=a, o > )sinH —V :p';%2 (V)
47R e, R

— m=a,lz*=a,IS=am (A-m?)

2

Ll e A=A X8R )

3

oM i
_>B:47(z)R (ag2cos@+a,sind) (T)




Magnetization and Equivalent Current Densities

*) M, out of paper

Magnetization vector (macroscopic):
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Vector magnetic potential:
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Magnetization current densities: < V:(FxC)=C-(VxF)-F-(VxC)

—|J, =VxM (A/m®) |« Volume current density

— J.. =Mxa_ (A/m) |« Surface current density 6




