PHYS 3038 Optics

L3 EM Theory, Photons, & Light
Reading: Ch3.1-3.2
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3.1 Basic Laws of EM Theory

A charge in the EM field

E What is the EM field? It
> S e can be sensed by an
> = electric charge.




3.1.1 Faraday Induction Law

“Convert magnetism into electricity”, Michael Faraday, 1822
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Stokes” theorem
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3.1.3 Gauss’'s Law - Electric

ff,5-a5-C = L[] pav

Stokes theorm
g;ﬁAE-d§=fffV(v-E)dv




3.1.3 Gauss’s Law - Magnetic

There is no magnetic charge (monopole)!
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3.1.4 Ampere’s Law

“Convert electricity into magnetism”, James Maxwell

¢ B-dl =, [ (J+80




Maxwell Equations - General
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Question: Do the above equations apply for vacuum or/and medium?



Maxwell Equations in a Medium
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Maxwell Equations in a Medium
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Maxwell Equations in a Linear Medium
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Maxwell Equations

(Vacuum, No Source)
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3.2 Electromagnetic Waves

Recall: Ch2, Wave Motion \VA ()
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Maxwell: Light is EM wave!



3.2.1 Transverse Wave
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EM Wave: Transverse Wave

Recall: Ch2, Wave Motion
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Transverse Wave

EM Wave




