8.2 CHARACTERS

Physicscalculationgsuchas lattice gaugetheories)often involve group-invariant
quantitieformedby contracting with invarianttensorsSuchinvariantsareof the
form tr(hG) = hy*G,°, whereh standsfor anyinvarianttensor.The traceof an
irreducible[d x d] matrix rep) of g is called thecharacterof the rep:

xalg) = trGN = g™ o (8.24)
The character of the conjugate rep is
XMg) = tr GV =GN, =y (g)* (8.25)

Contracting 8.14) with two arbitrary invarianfd x d] tersorshy® and(f1),¢, we
obtain thecharacter orthonormality relation

/ dg x(hg)x 6“—xk<hff> (8.26)

The character orthonormality tells us that if two group-invariant quantities share a
GGT pair, the group averaging sews them into a single group-invariant quantity. The
replacement of,,* by the charactey, (h'g) does not mean that any of the tensor
index structure is lost&,* can be recovered by differentiating

Ga! = xalblg). (8.27)
The birdtracks and the characters are two equivalent notations for evaluating group
integrals.

A, pirreducible
reps '




