Jackson Problem 11.14

B. J. Mattson
1 Part a
In any frame,
P,P* = M (1)
ppy = mi (2)
p2,upg = m% (3)
And from conservation of energy and momentum,
Doy = Pp — Piu (4)
So,
Py = (Pu—pua) (P* —pl) ()
= PuP“ - 2Puplf + pluplf (6)
Or
m2 = M? + m} — 2P,p! (7)

Now, in the rest frame of the decaying particle,
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So P,p{ = E;M in any frame. Then m2 = M? +m? — 2MFE,. Or,
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E, = L 2 10
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Finding F5 is pretty much the same,

M? +m2 — m?
B = 2 1 11
2 oM (11)




2 Part b

In the decaying particle’s rest frame p; = —p3. From Jackson’s equation (11.55),
E} = mi=p}+m
T, = m;i—m

So

V)

TP +2Lmitm; = p +m
p; = T} +2Tm;
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Now p; = —p; (i=1o0r2,j=2or1) So,
pil = | = pjl
Or,
Also AM =M — my —mo =11 +T5. So,
T, = AM —T;
Then, combining equations ( 16), ( 18), and ( 19),
T? +2mT, = (AM —T;) +2m; (AM —T)
T? +2mT; = (AM)? — T,AM + T2 + 2m;AM — 2T;m;
Solving for T3,
(AM)? 4+ 2m;AM
(AM)? 4+ 2m;AM
2AM (M +1)
AM +2(M —m; — AM)
2 (AN )
_AM (AM +2M — 2m; — 2AM)
2 M — AM + AM
1
= AM— (2M —2m; — AM
anf m )
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So, finally,
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TZ-:AM(l————
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3 Part c

This is just plug and chug....

T, =4.116 MeV
T, = 29.784 MeV
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