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Equations for Final Exam
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Unit 3

x0′ = γ(x0−βx1) x1′ = γ(x1−βx0) x2′ = x2 x3′ = x3 β = v/c γ =
1

√

1 − v2/c2

ηµ =
dxµ

dτ
= γ(c, vx, vy, vz) p = γmv =

mv
√

1 − v2/c2
E = γmc2 =

mc2
√

1 − v2/c2

CM 2-body decay: Γ =
S|p|

8π~m2
1c
|M|2 CM 2-body scattering:

dσ

dΩ
=

(

~c

8π

)2 S|M|2

(E1 +E2)2
|pf |

|pi|

KG: −
1

c2
∂2ψ

∂t2
+ ∇2ψ =

(mc

~

)2
ψ Dirac: i~γµ∂µψ −mcψ = 0 {γµ, γν} = 2gµν

γ0 =

(

1 0
0 −1

)

γi =

(

0 σi

−σi 0

)

σx =

(

0 1
1 0

)

σx =

(

0 −i
i 0

)

σz =

(

1 0
0 −1

)

Unit 4
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where E > 0

electrons: ψ = ae−(i/~)p·xu(s)(p) positrons: ψ = ae(i/~)p·xv(s)(p) ψ̄ = ψ†γ0
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Aµ := (V,A) Jµ := (cρ,J) ∂µF
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Maxwell’s Eqs. and the relations between fields and potentials given as needed.

∂µA
µ = 0 A0 = 0 �Aµ = 0 photons: Aµ = ae−(i/~)p·xεµ(p) 6 b ≡ γµbµ
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