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Q 1:
Pl + Py = PL+ P
T'ransform using A},
A (P + Pp) = A (PL + Pp)
Py + Py = PA+ Pj

Which is also conserved.

Q 2:

a) p+p—p+p+n’

c)m +p—>p+p+n

)
b) p+p—pt+p+at+a-
)
d) 77 +p— KO+ X0

e) p+p—p+XT+ K
Problem 3.16 result:

Emin —

2mB
a):
2m,, + My0)? — 2m?
Epin = (2m, + M) P2 _ 1218 MeV
2mp
b):
2m, + Myt + my—)? — 2m?
Epin = (2, + ma ) P2 _ 1538 MeV
2mp
c):
2m, + my)? — m2_ —m?
Erpin = (2m, ) U P2 — 3747 MeV
2mp
d):
Mo + myo)? —m2_ —m?
Epin = (mio + ms) m 2 — 1043 MeV

2my,

2m., + Mo + my+ )2 — 2m?2
Ein = (2my + mgeo + ) P2 _ 91734 MeV
2mp
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Q 3:

Problem 3.19 result:

2 2 2

B _mAerB—mC 9.

B — c;
2mA

. m72r_ + mi_ o m’%/t 2 .
E,- = 5 ¢ =109.8 MeV;
My

2 2
mw0+m7 m

_m?4+m20—m302

P2 =998 MeV

7 Qmwo

2 2
By = M T M T 2 o481 MeV;
2mK+
d):
m2 +m? —m?2_
E,=—2 P T 2_ 9436 MeV;
2mA
e):
2 2 .2
By = Do T T 2 36 ey,

2me

EA~ =
¢ ZmA
mZ_+m2 —m?
El? == r
" 2m -
2
T = 67.5 MeV

2

P 2
Flo— e T T 5 945 6 MeV
2m[(+
m3 4+ m2_ — m?
Jo— L2 =172.0 MeV
2mA
2 2 .9
Bp = 10 T M TN 2 pan ppey

2me
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Q4:

First, we need to find the velocity of the muon using:

P,=-P; P,, P, are 4 — momentum vector

After working out the 4-momentum conservation, we will find this value of the muon

velocity (Example 3.3):
2 2
ms —m
v=———c=027c
ms + my,

1
= 1.039

T T o02

d = ~yor = 1.039 x (0.27 x 3 x 10%) x (2.20 x 107%) = 184 m

Q 5:

(Ps+ Pp)* (EatEe)2 — (py + pp)?

S = f—
c? c?

Since py = —pp & Ex = Ep = E and FE = /p?c® + m2c*:

AL 4(p*c® + m2ch) B 4(p* +m2c?)

S = = =
2 C4 02

v

t = = ¢
c? c?

Since E4 = E¢ = E and p% = pZ = p*

(Py— Po)?  (B2222)? — (pa — pe)?

(EZE)2 — (pa —pc)2 p2+p2 —2paA - po 2p2(1 — cos )
c c c

For u, same as t excepts the cosine of the angle between p4 and pp will yield negative
that of p4 and p,, so:

(525)° = (a—pp)* P+ p*—2pa-pp 2p*(1 + cos 6)
. _ : _ _pLEesh)

c2 c c
Mmao = 134.98 MeV/c? Mqs = 139.57 MeV/c?
mso = 1192.64 MeV/c? my+ = 1189.37 MeV/c?
myo = 497.61 MeV/c? my+ = 493.67 MeV/c?

mo- = 1672.45 MeV/c? my = 1115.68 MeV/c?



