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Review Topics & Formulas for Unit 2

Expo-Cosine Identity on 2-Component Counter-propagating Minkowski / Cartesian (standing) wave
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Apply: ———=e =e cos to: W=
2 2 2 2
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Y Minkowski(x,1)= e 2 COS( = F) 2( = H) = 00 coskox"="Y cartesian(X,t
)

Blue shifted: w—, =f wg, k— =fko, Red shifted: o = (1/f)wg, ke =-(1/fko,
Y Minkowski(x,1)= =Y cartesian(x',1')
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Minkowski Wave velocities and Doppler f- factor using relativity postulate: c= 0pky = O_/k— = -
O /ke
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Let: B=u/c solve for:
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Y Minkowski(x,t)= e P ﬁ COs ox ) Py = 100! cos k' =" cartesian(X',t')
=g h-p?
Equating Standing and Minlfowskii wave phases gives Lorentz transformation:
t —
kox - Py > |= ko< (cosines' phases) ¥ == ﬁc; = x cosh® — ctsinh
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Einstein dilation factor: A=1/VI -B2=cosh® =1/contraction factor: \/ZﬂZ =sech® . Doppler factor: f =e®.

Space-time (x,ct) invariants: (x+ct)(x-ct) = (x)?-(ct)? =(x"+ct')(x'-ct') = (x')?~(ct')?
(c>1aTB) = (cta)(ctp) - xaxp = (ct'a)(ct'B) - x'aXx'B
(ct)? = (ct)? - x2 = (ct')? - x?

Wavevector-frequency (ck,®) invariants: (ck+w)(ck-w) = (ck)?>-(w)? =(ck'+@')(ck'-®') = (ck')?-(@')?
(UAUB) = (®A)(@B) - ckackp = (®'s)(@'B) - ck'Ack’B
(W2 = (02 - K2 = ()2 - k2
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Mixed (x,ct)-(ck,w) invariant: Proper phase =@ = kx-wt = k'x'-@ 't or: c®@ = ckx-w ct =ck'x"-® 'ct’
ck—Bw

Requires Wavevector-frequency (ck,w) Lorentz transformation: ck’ = = ck cosh® — @ sinh O

V1-pB2
, —Bck+ow .
®" = ————— = —cksinh8 + (WcoshO
J1- B2
Bohr Quantum Radius rg,,p,,
Planck Axiom
—a=2"0 _ 05284
E=hw me’
deBroglie Theorem Dirac Diameter2rp;j 40 =
p =7k h -13
xCompton =—=3.68-10
mc

Relativisitic Dispersion

ho = \/(mcz)z + cz(hk)2

1
= me? +—(hk)? +

2m

Group Velocity: Vo, oy, =

da) c (hk)
B czhk B Q = c2
ho E \%

Classical Radius rg;,gein =

62

pr— =2.818-10(,)

Fine Structure Constant
_ e2 _ 1
dreghc  137.036

_ _Einstein  _ KCompton

xC ompton "Bohr

Electron Wavelength A,
A (E )="h/.2meE(in eV)
=1.23nm/ \(E(in eV)

Photon Wavelength l},
ly(E )= h/emcE(in eV)
=1.24um/ E(in eV)





