Phy 523
PARTICLE PHYSICS
Midsemester -I

Attempt all questions; All questions carry equal marks.

February 21st 2009
allowed 90 minutes

Q1. If the decay rate of AT™" = I'** what is the decay rate of AT?

Q2. A particle X of mass Mx decays to two paricls Y (mass My ). The
decay distribution is isotropic in the rest frame of X. Consider a frame in
which X is travelling with energy Fx along the 3rd direction. Show that the
energy distribution in the moving frame is constant- that is if dNy is the
number emitted in the energy range Ey to Fy + dFEy show that

dNy

—— = constant
dEy

and

T — By (MZ = 4M3)] < By < J[Mx + By/(ME — 4M3)
where v = Ex/Mx and 8 = /(E% — M%)/Ex

Q3. A pY meson is in the rest frame in the eigenstate of spin operator
Ss with eigenvalue 0. Write the matrix element for the decay of p° to 77 ~.
Find the angular distribution of the decay products. ( You can use the matrix
element

M = ge"(pr+ — o)

where g is a constant.) e* represents the polarization vector of p° meson and
Dxt, Px— are the four momenta of the 7, 7~ respectively.



