
Magnetic field



Agenda today

1. Magnetic force on a moving charge

2. The motion of single charge in magnetic field

3. Magnetic force on current

4. The Hall effect



Magnet  and  Magnetic Field 

SN

North pole and South Pole

Magnetic Field         B



Magnetic force on an electric charge
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In SI unit,   1T=1kg/(C·s) TG 4101 -=

The magnitude of the 

force is:



The magnitude of the magnetic field is:
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Motion of electric charge in magnetic field

1 The circular motion
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==The cyclotron frequency

The cyclotron period  and frequency are 

independent of speed. 
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2 The helical motion
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Magnetic force on currents
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Example  A long, straight wire carrying a current I

pass through a region of constant magnetic field, 

the wire oriented at an angle qto the field. Its 

length l, find the force on the wire.
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Magnetic torque on current loops
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magnetic dipolê Ẽ ̃̔
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̂1̃j=0 M̄=0  ȂThe loop is in state of stable 

equilibrium

̂2̃j=90̄̆M = M max= NBIS

̂3̃j=180̄ M=0  ȂThe loop is in state of 

unstable equilibrium
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