PROBLEM SET 3
1) If  = NKG e-iP.x is a plane wave solution of the Klein Gordon equation and = ND e-iP.x is a plane wave solution of the Dirac equation show that the covariant normalisation condition, 
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,  leads to the results
NKG = V-1/2  and   ND = V-1/2  (E+M)1/2
2) Consider e  scattering in the laboratory frame of reference.
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If  is the scattering angle of the electron in the laboratory show that

a) q2 = -4 k k sin2(/2) and

b) 
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3) Show that the two body Lorentz invariant phase space for the above reaction in the laboratory frame is 
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Hint:
This calculation is more complicated than the corresponding calculation in the centre of mass system. The calculation is outlined in section E2 of appendix E of Aitchison and Hey (1st and 2nd editions).Work through the calculation carefully filling in all the gaps. You will need the delta function theorem 
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The 4 vectors are


k = (, k)


k( = ((, k()


P= (M, 0)


P(= (E(, P()


qm = kk(
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