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PHY 712 Electrodynamics
11-11:50 AM  MWF  Olin 107

Plan for Lecture 36:

General review
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Signup for presentations:
Schedule for PHY712 presentations -- please enter your own name replacing 
“presenter” and also list your presentation title replacing “title”. Of course, please do 
not change other student entries without their permission.

Monday April 29, 2013
11:00 - 11:15 -- Pete Diemer Magnetrons and Microwaves
11:15 - 11:30 -- Jiajie Xiao Negative Refraction
11:30 - 11:45 -- (Chaochao Dun) (Antireflection Thin Film)

Wednesday May 1, 2013
11:00 - 11:15 -- Katelyn Goetz Space Charge Limited Current Measurements
11:15 - 11:30 -- Zach Lamport Dielectric properties of monolayer
11:30 - 11:45 -- Xiaohua Liu Electron paramagnetic resonance

Thursday May 2, 2013
9:00 - 9:15 -- (David Montgomery) (Auroras)
9:15 - 9:30 -- Ryan Godwin Drude Oscillator Model
9:30 - 9:45 -- David Harrison Charges on a sphere
9:45 - 10:00 -- (Evan Welchman) (Ewald Summation)



04/26/2013 PHY 712  Spring 2013 -- Lecture 36 4



04/26/2013 PHY 712  Spring 2013 -- Lecture 36 5

Vector and scalar potentials in vacuum

 

JA

AA

A

AE

AB

ctc

tc

tc

tc





41

1

41
:equationsSource

1

:unitsGaussian CGS

2

2

2
2

2
































 

JA

AA

A

AE

AB

02

2

2

2
2

0
2

1

1

/

:equationsSource

:unitsSI




































tc

tc

t

t



04/26/2013 PHY 712  Spring 2013 -- Lecture 36 6

Polarization and Magnetization

c
n

c
k 









HMHB
EPED

4
4

:unitsGaussian CGS

 

c
n

c
k 












00

0

0

:unitsSI

HMHB
EPED



04/26/2013 PHY 712  Spring 2013 -- Lecture 36 7

Some identities useful for spherical geometries:
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Some significant results:
 Ewald summation formula
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Some significant results:
 Magnetic dipoles in atoms and hyperfine Hamiltonian
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Some significant results:
 Reflection and refraction of plane polarized 

electromagnetic waves
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Some significant results:
 Reflection and refraction of plane polarized 

electromagnetic waves

’ ’

 

k’
ki kRi R

q

ẑ
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Some significant results:
 Drude model of dielectric function
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Some significant results:
 Kramers-Kronig transform of dielectric function
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Some significant results:
 Radiation from dipole source; example:
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Some significant results:
 Lorentz transformation of electromagnetic fields

Field strength tensor   AAF 
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Some significant results:
 Liénard-Wiechert potentials
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Some significant results:
 Power radiated from accelerating charge q:
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