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1.Consider a particle A ( mass MA) decaying to two particles B,C ( masses
MB,MC). Find the momentum of particle B in the (a) rest frame of A and

(b) in a frame in which the momentum of A is ~PA = (0, 0, PA) and the
momentum of B makes an angle θ with A.

2. Consider a particle A ( mass MA) decay to three particles B,C and D
( masses MB,MC and MD). Find the maximum and the minimum energy
range for C in the rest frame of A.

3. Consider the scattering A+B → C+D. Masses are (MA,MB,MC ,MD)
respectively with MC + MD > MA + MD. Find the minimum energy needed
for the particle A in order this reaction occurs (a) in the rest frame of B (b)
in the centre of mass frame.

4. Consider the decay π0
→ γ + γ ( mass of pion is Mπ). Assume that

the decay is isotropic in the rest frame of π0. Now consider a frame π0 is
moving with energy E. Show that the energy disribution of the photons in
this frame is given by

dN(Eγ)

dEγ

= constant

where N(Eγ) is the number of photons emitted as a funcion of the energy
of the photon Eγ. Further show that E(1 − β) < Eγ < E(1 + β) where
β = (E2

− M2

π)1/2/E
5.(a) The life time of a particle in natural units ( h̄ = c = 1) is 1Mev−1.

Find the lifetime in seconds.
(b) the cross section of scattering in a process is 1Mev−2. Find the cross

section in cm2.
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