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ELEMENTARY PARTICLE PHYSICS
WS 2016/2017: Exercise sheet 14

Compute the color factor for gluon bremsstrahlung relative to photon
bremsstrahlung of a quark in, say, ete™ — ¢g¢G and qgy resp.. The
vertices are

; A? , _
90V (—2) ¢ and e,qvu.qe”
ij

with 4,7 = 1,2, 3 for the quark color, a = 1,...,8 for the gluon color,
g the strong coupling constant, e, for the electric charge of the quark
and €/ and e for the outgoing gluon and photon resp..

Hint: You don’t have to compute the complete squared transition am-
plitude but just the relative factor in the quark sector. Use ¢'@ ~ d;j,
and ele” ~ g oq, and ete™ ~ g resp..

Compute the behavior of (V) (Z, 1), (ys0)(Z,t), (Py,0)(F,t) and
(¢Yy,5¢)(Z, t) under the parity transformation.

Assume that the field strength tensor for W (W = 327 "W 7% = ¢*,
the Pauli matrices) and B bosons is given as

W, = o0W,—0,W,+ig(W,,W,] and
B,, = 0,B,—-0,B,

nuv

(indeed that is the field strength tensor of GSW). Derive from it (qual-
itatively) all vertices which involve W+, Z° und A only. Here

WE = W'+iW?)/V2
W3 = Z%cosO + Asin Oy
B = AcosOy — Z%sin Oy



