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PHYS 301 
Electricity and Magnetism

Dr. Gregory W. Clark

Fall 2019

Today!

Magnetic fields

Law of Biot‐Savart

Ampere’s Law
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electrostatics magnetostatics
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The Law of Biot-Savart

for constant I

[for steady currents!]
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Or, more generally, 
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magnetostatics

Trickier!!
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E.g., the “axial” magnetic field for a circular 
current loop carrying a current, I, is
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= 0
why?!

= 0
why?!

One of Maxwell’s equations – Fundamental!!
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So we can write                 

If we integrate over a closed surface, Gauss’ theorem allows us to write 

for the charge flowing out of the surface.             
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magnetostatics

This quantity must equal the decrease of charge inside the volume:

Since this is independent of the volume chosen,                                   
we get the general result that 
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Ampere’s law – (part of!) one of Maxwell’s equations

* It’s always true – but not always useful!
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integral form of Ampere’s law:
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• Plays role in magnetostatics parallel 
to that of Gauss’ law in electrostatics!
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EX: long straight wire:

• expect a “circumferential” field!

• expect |B| = constant on the loopSo, 
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Maxwell’s Equations

Where do we stand now?

0E 
  electrostatics

Gauss’ Law ( )E
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(Faraday’s Law)
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Magnetostatics
Gauss’ Law ( )B
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  

with ( )F q E v B  
  

We’re not quite finished!
• electric fields in matter – PHYS 425
• magnetic fields in matter – PHYS 425
• time dependent fields

↑
(-Maxwell)


