
HW3

Explicit Wave Function

Compute explicitly the wave functions in the helicity basis for the following particles:

• A massive spin 1, interpolated by a vector field Aµ(x)

"µ(~p,�) = h0|Aµ(0)|~p,�i, (1)

with normalisation "†µ"
µ = �1.

• A massive spin 1/2 particle and its anti-particle, mediated by the Dirac (4-component)

spinor

u(~p,�) = h0| (0)|~p,�; ri, and v(~p,�) = h0| ⇤(0)|~p,�; r̄i, (2)

with normalization u†u = v†v = 2E, where states with r and r̄ (corresponding to

particle and antiparticle) are related via charge conjugation

C|~p,�; ri = |~p,�; r̄i (3)

whose action on the Dirac spinor is given by

 c(x) ⌘ U(C†) (x)U(C) = �i�2 ⇤(x). (4)

You may want to also use parity transformation for particles at rest

P|p̄,�; ri = |p̄,�; ri, (5)

and for the Dirac field

U(P†) (t, ~x)U(P) = �0 (t,�~x). (6)
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We only need E F 1 Basis fora j rep of 5013
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Asking for the normalization F A ELP A I

we find up to a phase

E F 1 E 5,0 2115.0

Applying the Helicity basis
transformation we find
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Charge conjugation
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We only need to compute 21
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It becomes irreducible when we consider parity
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2 15,1 boars for J rep of Sola
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