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THE MAGNETIC FIELD

What do we mean by 'magnetic field'?

One of the most fundamental ideas in magnetism is the concept of the magnetic field. When a field is generated in a
volume of space it means that there is a change in energy of that volume, and furthermore that there is an energy gradient
so that a force is produced which can be detected by the acceleration of an electric charge moving in the field, by the
force on a current-carrying conductor, by the torque on a magnetic dipole such as a bar magnet or even by a reorientation

.of spins on electrons within certain types of atoms
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How can we demonstrate the presence of a magnetic field?

Whenever a magnetic field is present in free space there will be a magnetic flux (®).
This magnetic flux is measured in units of webers and its rate of change can be measured since it generates an
e.m.f. in a closed circuit of conductor through which the flux passes. Small magnetic particles such as iron
filings align themselves along the direction of the magnetic flux as shown in Fig.1-4. We can consider the
magnetic flux to be caused by the presence of a magnetic field in a medium.
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We know from Faraday's law that when the magnetic flux (¢) linking a coil of N turns changes, an e.m.f. (¢) is induced in the coil:
is given by:
— d¢
e = —N %

The weber

The weber is the amount of magnetic flux which when reduced uniformly to zero in one second produces an e.m.f. of one volt in a
one-turn coil of conductor through which the flux passes.
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B = E W b/ m magnetic induction B and consequently a flux density of

¢ —Magnetic Flux (Wb)
B—Magnetic Flux Density(T)
A—Cross Sectrion(m?)

one weber per square meter is identical to a magnetic
induction of one tesla (T).
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The loop equations are
D (Rpate + Rpe + R,) + D2(Rye + R,) = F
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D,(10.76 x 10°) + ®,(13.34 > 10°) = 5000

The air gap flux density is

D, _4.134 x10°*

B, = ——————=1.034T
A, 4x 10
The magnetic intensity in the air gap is
B, 1.034
yp = —— = ————— == . 10° A
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