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Announcements
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Basic laws of electricity and magnetism 
Lorentz force law:

***Maxwell’s Equations***

0enclosed /    :law sGauss' & sCoulomb' εqd =⋅∫∫ AE

0    :law sGauss' Magnetic =⋅∫∫ AB d

+=⋅∫ enclosed0    :law sAmpere' Id µsB

∫∫∫ ⋅−=⋅ ABsE d
dt
dd    :law sFaraday'

BvEF ×+= qq
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***Complete Maxwell’s Equations***

0enclosed /  εqd =⋅∫∫ AE

0  =⋅∫∫ AB d

∫∫∫ ⋅+=⋅ AEsB d
dt
dId 00enclosed0 εµµ

∫∫∫ ⋅−=⋅ ABsE d
dt
dd  

Why?
•Experimental evidence
•Mathematical consistency of the 4 Maxwell equations
•Symmetry between E and B (Einstein’s theory of relativity)
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Example of time-varying electric flux 
between two capacitor plates:
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View of electric field between two capacitor plates:

(E pointing into screen)
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Ampere-Maxwell equation:

(0 in this case)
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∫∫∫ ⋅=⋅ AEsB d
dt
dd 00 εµ
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dt
di E

D

Φ
≡ 0ε
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