Kibble & Berkshire Chapter 7 Problem 8

Problem

An unstable particle of mass M = mj + mo decays into two particles of masses m; and ms, releasing
an amount of energy (. Determine the kinetic energies of the two particles in the CM frame. Given
that mq/moe =4, Q = 1 MeV, and that the unstable particle is moving in the Lab with kinetic energy
2.25 M eV, find the maximum and minimum Lab kinectic energies of the particle of mass m;.

Solution

In the CM frame

* 2
T = q — q*2 =2uQ where W= mz
21 my + me
Hence
* 2
Tl*:q :@:@Q where M =mq 4+ mo
ma mi M
* 2
. 4q pQ  m

2m2 mo M

1/2
P . ma 20Q) 2Q
et = Q2 Tl:(mlM) =3\ 37
M mi 2Q\ "2 2Q
22’3 = 31 @ T2_(m2M> =W

Conservation of momentum — relative velocity r = r] + 79 = g\/ 2/M

In the Lab frame
IMR? = 2.25
R=3%\2/M

Max and Min KE are when 7 and R are in the same or opposite directions respectively.
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The maximum and minimum kinetic energies of m; in the Lab are 3.2 MeV and 0.8 MeV respectively.
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