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r 2 A current element [ d-f produces a magnetic field at point P given by the Biot-Savart law.
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Biot-Savart law

- -
The magnetic field B due to an element d1 of a current-carrying wire is given by

12.4
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igure 12.11 Determining the magnetic field at point Palong the axis of a current-carrying loop of wire.
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Ampere’s law

Over an arbitrary closed path,

12.23

where [is the total current passing through any open surface S whose perimeter is the path of integration.
Only currents inside the path of integration need be considered.
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ariation of the magnetic field produced by a current Iy in a long, straight wire of radius a.
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X getur hatt annaahvort formeckis oq | foknari efnum er vistakiy ekki fasti
en Lokiy Lal af B o9 T

Paramagnetic Materials X Diamagnetic Materials X

Aluminum 2.2 x 1077 | Bismuth —1.7 x 1073
Calcium 1.4 x 107> | Carbon (diamond) —22 x 1073
Chromium 3.1 x 107* | Copper —9.7 x 1070
Magnesium 1.2 x 1077 | Lead —1.8 x 1073
Oxygen gas (1 atm) 1.8 x 107% | Mercury —2.8 x 1073
Oxygen liquid (90 K) 3.5 x 1073  Hydrogengas (1 atm) | =22 x 1077
Tungsten 6.8 x 10~° | Nitrogen gas (1 atm) 6.7 x 1077
Air (1 atm) 3.6 x 1077 | water 9.1 x 107°
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Table 12.2 Magnetic Susceptibilities *Note: Unless otherwise specified, values given are for room
temperature.
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Figure 12.27 Comparison of the magnetic fields of a finite solenoid and a bar magnet.
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