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OUTLINE : 12. BIOT SAVART LAW & THE MAGNETIC

DIPOLE

12.1 Example : B-field of a solenoid

12.2 Biot-Savart Law in terms of current density

12.3 The magnetic dipole



12.4 Example : B-field of a solenoid

Calculate the B-field due to a solenoid with current I, radius a,
length ¢ with N turns. Sum over all contributions from all loops
at a distance z (integrate from 64 to 65).
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> Hence B = “IN(cos 0, — cosbs)

> Foralong coil 61 =0, p=m — B=—pugl¥

(sign depends on direction of current — RH screw rule)



12.5 Biot-Savart Law in terms of current density

» The Biot-Savart Law :
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Biot-Savart Law in terms of current
density J integrated over volume I/




Biot-Savart Law summary

The magnetic flux density B created by a current loop is given by:
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Biot-Savart Law
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12.3 The magnetic dipole

A small current loop defines a magnetic dipole
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Magnetic dipole moment m =171A
= [Current] x [Area bounded by the loop]
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