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PHY 712 Electrodynamics
9-9:50 AM  MWF  Olin 105

Plan for Lecture 34:

Review of electrodynamics

1. Review of Chap. 1-15

2. Evaluation forms
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More relationships
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Notions of special relativity

 The basic laws of physics are the same in all frames of 
reference (at rest or moving at constant velocity).

 The speed of light in vacuum c is the same in all frames 
of reference.
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Lorentz transformations
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Lorentz transformations  -- continued
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ˆFor the moving frame with :
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Examples of other 4-vectors 
applicable to the Lorentz transformation:

1

ˆFor the moving frame with :
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Time and position:                   Frequency and wavevector: 

Charge and current:            

Vector and scalar potentials:
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Four-vectors:
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4-vector relationships

   

 
        

,vector  -4index lower  -- signs of track Keeping

0,1,2,3for  vector   -4index upper    : ,

0

0

3

2

1

0

A

A













































AA

AA

A

A

A

A

z

y

x

ct



 

Derivative operators (defined with different sign convention):
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ˆFor the moving frame with :
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Algebra rules for Lorentz transformations
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Example

Consider a wave in the moving frame:
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Special theory of relativity and Maxwell’s equations
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4-vector relationships
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Special theory of relativity and Maxwell’s equations
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Electric and Magnetic field relationships
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Field strength tensor   AAF 
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Inverse transformation of field strength tensor
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Comparison of the two transformations
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