8.022 Lecture Notes Class 39 - 11/28/2006

Poynting Vector
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Poynting Vector <= Energy Flow

by Gauss
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Wire with constant current.




If you've got charges and potential
field, gives/takes energy to move

through potential.
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Wait !! F},,’s are not anti-parallel violated Newton’s third law

Rest frame of charges
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What if fields push back on charges too?

Fields have momentum too!
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(Represents stresses and strains!)

Maxwell Stress Tensor - describes stresses and strains of electromag-

netic fields

1

1
%(BiBj - 55@'32

1
T, = GO(EZ'E]' — §5Z]E2 +

(@-T); = Xa;T

- 1 1 1
(V-T); = eo[(V-E)Ej+(E-V)Ej—§5Z~JEZ]+%[(V-B)Bj+(B-V)Bj—§5ijBQ]

So,



