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Srednicki 69.1. Show that equation 69.9 implies a transformation rule for A}
that is independent of the representation used in equation 69.9. Hint: consider
an infinitesimal transformation.

Equation 69.9 is: .
Au(z) = Uz)Au(2)U (@) + éU(@@MUT(x)

Now we need to decompose A into the representation basis vectors with:
b b
A, — AMTR

The Unitary transformation for an infinitesimal transformation is given by equation 69.6,
which we generalize to all representations (and drop the index notation):

Ulx) =1—1ig0"(x)T}
Combining all these and dropping the dependences, our transformation becomes:
AVTY — [T —igh TR AVTR I + igf°Ty] + g (I —ig0*T}] [—ig (0"0) T}
which is, dropping the terms with more than one infinitesimal:
ATy — ATy +igAb (TRTY, — TRTy) + 046°Th
Since the Tgs are orthogonal, there is no harm in setting ¢ = a. Then:
AT} — A0T) —igAbo*[Th, Tp] + 046°Th
Now we use 69.7 to evaluate the commutator:
ANThH — ATy, —igAbo®if*Te + 0"0°Th

Now we're making progress, but to be representation-independent, we need to get rid of the
Trs. Let’s factor, relabeling as necessary:

AVTh — [Ab 4 gAS fooe + 049") T,
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Now let’s multiply on the right by 7'3:
ANTRTH — [Ab + g A f00° + 06" TyTy,
We take the trace of both sides:
APTr(TRTR) — [AL + gAS f00% + 046" Te(THTY)
Now we choose the generators according to equation 69.8:
b b ¢ racbpa b

Al — A+ gAL ot + 0"

which is representation-independent.

Srednicki 69.2. Show that [T*T*,T°] = 0.

Using the usual properties of the commutators:
[TGTG, Tb} — T(z [Ta7 Tb] + [Ta, Tb]Ta

Using equation 69.7:
[TaTa, Tb] — TaifabcTc + ifabcTcTa

Now in this second term, we relabel a <> c:

(79T, T = T% fabeqe 4 febaere
Now we use the anti-symmetry of f to obtain:

(79T, T = T9 fabee — j pbeare

which is of course:
[T*T*, T"] = 0

as expected.



