PAGE 1 OF 4
NTNU

FY3403 Particle physics
Problemset 10

Institutt for fysikk
SUGGESTED SOLUTION

0 0
c1=c3=11), oo=c=|(0].
0 1

Problem 8.16

(a) Here

160 | 8 Electrodynamics and Chromodynamics of Quarks

From Eq. 8.47,

=i (i) oo ()] -
=~ (01071 001)A" 0] | = 5A5A%.
1 0 1 4 -

The only A matrix with a nonzero entry in the 33 position is A8 so

1l 11 2\ 1
e =i () () s
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(b)
1 0
¢ =c= | 0], for the first term, c1 = ¢, = | 1 | for the second :
0

11 aa ! o tya 0 [
f4\/§{[c3/\ (8)] [(100)A%y] — [C3/\ ([1))] [(010)A 64}}

The outgoing quarks are in the same color state (17 — bb)/ V2), so

1 0
3 =C4 = ( ) for the first term, ¢c3 = c4 = (1) for the second.
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There are 4 terms in all:
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|1e1

f = 5 (AR — AfAL = MAY + A%5A%) = ¢ [(Wiad + %A%
- (Aél/\%z + )‘%1”‘%2) - (’)‘%2’\%1 +A%2/\%1> + (/\32/\32 + Agz)‘gz)]

= s{[even+ () ()] - mm+ oi-n)

~ (DO +(=)D] + {H)(—”* (\%) (\%)H
1
5

w| —

%<1+%—1—1—1—1+1+%)%(—§)— .
(c)
11 tya ' a tya ) a
f=4\/6“63/\ (8)] [(100)A%y] + |4 (é)] (01 0) Ay

0
2 [c;f/\“ (o)] [(00 1)/\%4}}
1

There are nine terms,

11 1 . , . ,
f= i%ve [(AM1AT1 + A0 AT — 2A51A03) + (A% + 454 — 2A5A5;)
— 2(A3A5 + A5 — 2A5345;)]

= (1+%)+(1+1)—2(1+1)+(1+1)+(1+%)—2(1+1)

2%
fz[(1+1)+(1+1)f2(%)]}
= %{%+2f4+2+§f4f4f4+%):%(4):*% v
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Problem 10.11

Equations 10.56 and 10.57 =

q q
(a}, +:ET-A;,) P =5 (a}, —H‘ET-A;,) . 1]

Now, ¢ = S, so d,¢p" = (9,,S)¢ + S(9, ), and Eq. [1] becomes

] _ .
(a‘uS)Lp JerL I% (T ) A;) Sl,l? :MJF I%S (T ’ A,u) P,
or ] ;
. - f o -_ .
(0u8) + 2= (T-A) S =i:LS (v- Ay).
Multiply by S~ on the right:

-1, .1 AT : -1
(0,5)571 +i2L (T-A)) =i S (v A) ST,
or

e .
T Al =S(t-A,)S ] +1% (3,5)s L. v



