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Homework Solution



Homework Problems
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Prob.5) Consider the reaction A — B + C with particle rest masses m,, mg
and m¢, respectively.

a) If A is at rest in the lab frame, what is the momentum four-vector P,"
in the lab frame? Show also that, in this lab frame, particle B has an
energy Eg = (mp? + mg® — m¢?)/2my .

b) If A decays while moving in the lab frame, find the relation between
the angle 6 at which B comes off, and the energies of A and B.
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Sol) a) P,* = (m,,0,00). @5 2E: P, = Py + P, = (Eg + Ec, By + B;)
- Eg+E-=my & 0= Py +P,.
Py,-Py=(Pg+P.) (Pg+P;)=Pg-Py+2Pg-Ps+P;- P,
> —mi=—m} + 2(—EgEc + P, ﬁc) —m2 = —m% — m% — 2Eg(m, — Eg) + 2P5 - (—Pg)
2

= —m% —m% — 2Egmy + 2(E2 — Py - By) = —m% — m% — 2Egm, + 2m3

 miemiom?
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2mgy
b) Note that Py = (E4, P;), Ps = (Eg, Pg),Pc = (Ec,Pc). Pc =Py —Pg — Pc-Pc =Py Py—

2Py - Py + Pg-Py —» —m2=—mj — 2(—E4Ep + Py Pg) —m} = —m3 —mp — 2(—E4Ep +
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|P,||Pg| cos®) — cos@ = . Since Ef =mj + +|ﬁA|2, |Py| = VE} — m?.
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Thus, cos8 =




