
Spin-0 Higgs decays to γ γ

• In the X0 rest frame: θ is the angle of the photon with
respect to the z-axis.

• Effective Lagrangian:

Leff = − α

8π
(
√
2GF)

1
2 I FµνFµνX0

where Fµν = ∂µAν − ∂νAµ.

• Decay distribution:(summing over photon polarizations)

dΓ =
1

2mH

∑
|M|2(2π)−2d2(PS).

dΓ/d cos θ =
(α
π

)2
|I|2 GFm3

H
16

√
2π

.
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Spin-1 W decays to e ν̄e

• Averaging |M|2 over W-polarizations and summing over
the fermion spins,

dΓ =
1

2mW

1

3

∑
spins

|M|2(2π)−2d2(PS).

dΓ/d cos θ =
g2mW
96π

.

• Gauge boson polarization vectors:

ϵµ0 = (p/mW, 0, 0,E/mW),

ϵµ± =
1√
2
(0, 1,±i, 0).

where ϵµ0 is the longitudinal (L) polarization with helicity h = 0
and ϵµ± are transverse (T) polarizations with helicity h = ±1.
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Spin-1 W decays to e ν̄e

• In the W-rest frame

dΓ±/d cos θ ∼ (1± cos θ)2,
dΓL/d cos θ ∼ sin2 θ.

where θ is the angle of the electron with respect to the
longitudinal axis.
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