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Review Topics & Formulas for Unit 2

Expo-Cosine Identity on 2-Component Counter-propagating Minkowski / Cartesian (standing) wave

Apply:   
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Blue shifted: wÆ =f w0 ,  kÆ =f k0 ,   Red shifted: w¨ = (1/f)w0 ,  k¨ =-(1/f)k0 ,

YMinkowski(x,t)=    =YCartesian(x',t')
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Minkowski Wave velocities and Doppler f- factor using relativity postulate: c= w0/k0 = wÆ/kÆ = -
w¨/k¨
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Let: b=u/c solve for:
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Equating Standing and Minkowskii wave phases gives Lorentz transformation:
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Einstein dilation factor: D=1/÷1-b2=coshq =1/contraction factor: ÷1-b2=sechq . Doppler factor: f =eq.

Space-time (x,ct) invariants:  (x+ct)(x-ct) = (x)2-(ct)2 =(x'+ct')(x'-ct') = (x')2-(ct')2   
 (c2tAtB) = (ctA)(ctB) - xAxB = (ct'A)(ct'B) - x'Ax'B  
 (ct)2 = (ct)2 - x2 = (ct')2 - x'2

Wavevector-frequency (ck,w) invariants:  (ck+w)(ck-w) = (ck)2-(w)2 =(ck'+w')(ck'-w') = (ck')2-(w')2   
 (mAmB) = (wA)(wB) - ckAckB = (w'A)(w'B) - ck'Ack'B  
 (m)2 = (w)2 - k2 = (w')2 - k'2
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Mixed (x,ct)-(ck,w) invariant: Proper phase =F = kx-w  t = k'x'-w  't' or: cF = ckx-w  ct =ck'x'-w  'ct'

Requires Wavevector-frequency (ck,w) Lorentz transformation: ck
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Relativisitic Dispersion
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Electron Wavelength
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