Problem 7. Derive (17-122).
Ans. We will make use of the 2™ row of (17-118), i.e.,
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Or, rearranged,
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Aop =2 Z (i s®D (7 )5, 5 ®D) (s o @1 (75, 57 D)

Sl 1

+ +
=(Z usla(pl)uslﬁ(pl)j Ya )y (Z usln(pl)uslp(pl)j(7ﬁ) {/12’”"1 *ﬁlzmmyﬂ} .
+ +
25, 5,
BY = Z Z (s @2 ()5, v 02 (73, 02 (77 5y, 02)
=(Z Vsﬁn(P'z)Vs'z p(Pé)j(W )pg (Z vszf,(pz)?%(pz)j(ﬂ)gn
$3

S
e )
2m - Jyp 2Zm Jos
’ !’
—m —m —m —m
Tr 22 yﬂﬁz y*+ =Tr 2 ya’ﬂz ]/ﬂ .
2m 2m 2m 2m
This is the form we will As an aside, this agrees with Wholeness
want to use here Chart 17-5, pg. 460 last column

All traces of odd numbered gamma matrices = 0.
We assume relativistic speeds where E ~ |p| >> m for all particles. Then,
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B =
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" Tr {ﬂz yﬂjfzya} is like 4B above except that 1 — 2, o <> f, and o, f are raised. So, we

can extrapolate our final result for 4 o8 above directly to get the final result for Bgp.
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In the above, the terms labeled Z all cancel, leaving us with
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From (17-110), in the COM frame where all four particles, initial and final, have the same energy (see Fig. 17-16, pg.
465).
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Because the interaction is elastic (same initial and final particles, so no mass converted to KE), [p’ | = |p|. Also, at
relativistic speeds, in natural units, £ ~ |p|. This makes (17-110), for our purposes,
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Using the above in (B), we find
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Inserting the above into (A) gives us
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Using (17-129),
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Or finally, where the approximation sign is due to our relativistic assumption £ >> m,

L3 bl 43 3 55 atf + vt (7122

. 4
spins sj=1s5=1s,=1s,=1 sin" (0/2)

17-2



