
Lecture 22. 
Relativity of wave-optics and Lorentz-Minkowski coordinates I.

(Ch. 2 of Unit 2)
1. Optical wave coordinates and frames 

Old-fashioned vs. New-fashioned spacetime frames
Dueling lasers make lab frame space-time grid (CW or PW)

Comparing Continuous-Wave (CW) vs. Pulse-Wave (PW) frames

2. Applying Occam’s razor to relativity axioms 
Einstein PW Axioms versus Evenson CW Axioms 

               CW light clearly shows Doppler shifts
       Check that red is red is red,...green is green is green,...blue is blue is blue,... etc.

Is dispersion linear?… does astronomy work?... how about spectroscopy?
Is Doppler a geometric factor or arithmetic sum?

Introducing rapidity ρ = ln b.
That old Time-Reversal meta-Axiom (that is so-oo-o neglected!) 

3. Spectral theory of Einstein-Lorentz relativity
Applying Doppler Shifts to per-space-time (ck,ω) graph
CW Minkowski space-time coordinates (x,ct) and PW grids

Relating Doppler Shifts b or r=1/b to velocity u/c or rapidity ρ 
   Lorentz transformation  

Lecture 22 ended (about) here 
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Speed of light c
c = λ

τ
= 0.5·10−6

5/3·10−15 = 3·10
8
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What if ν=600THz green excited an Ar atom but NOT a λ=0.500µm optical cavity? (or vice-versa?) 

That would mean Good-Bye Light Amplification by Stimulated Emission of Radiation .
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Linear Dispersion (means NO dispersion) has all colors (Fourier components) march in “lockstep”

NON-linear Dispersion (has dispersion) so different colors (Fourier components) go different speeds

ω =(const.)·k

ω = ω(k)

See animation: www.uark.edu/ua/pirelli/php/train_PW_Occum_Evenson.php
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See animation: www.uark.edu/ua/pirelli/php/time_rev_sym.php
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3. Spectral theory of Einstein-Lorentz relativity
Applying Doppler Shifts to per-space-time (ck,ω) graph
CW Minkowski space-time coordinates (x,ct) and PW grids

Relating Doppler Shifts b or r=1/b to velocity u/c or rapidity ρ 
   Lorentz transformation  
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Lecture 22 ended (about) here 
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