
Possible form of daX for X = An , 4 . C

We would like to construin the possible form of GoX by

[JB
,
di

,
c) X = 0,

X = ,

and symmetries and dimension.

By 5-independence , dimension a symmetries, UroX must be

of the form of

Gr
.
o An = 3rdC + fr (Ap . C

(n
.
04 = - (()4

doc = - [Yn( ,)

where 3p is a constant,

fr : Ex -> & bilinear
G-equivariant

In : -End(V) linear S #

Yo : Yxg - o bilinear rigid gauge symmetry

antisymmetric



Grequir GEG ,
X , YEY ,

fr (Adg X, AdgY) = Adgfr(X ,Y)

9n(AdgX) = Sfn(X)g

Yo(Adg X , AdgY) = AdgYN(X , Y)

infinitesimally , X, Y . zeg,

fr((z, x] ,Y) + fp(X , (z ,
Y)) = (z , fr(X ,Y)]

Su((E ,x]) = (2 , SN(X)]

Yo((z,x] ,4) +Yn(X, (z ,Y]) = (2, Yn(X, Y)]

fo
,
Jo

.
Yo are constrained by [JB

,
GN

.

0] X = 0.

To simplify the notation drop "N" for a while .

= do An + doc= Da
= 36

n
dbC + f(dpty , C) + f(Ap ,

(BC)

+ DpdoC + [JoAp , C]

-= 30n([( , ()) + f((p) , x) + f(Am , -z( , (])

+ Pr(tyK , () + (3, <] + If(Ap ,Y, 1]



By G-equivariance off,

[f(Ap ,
c)
,
2] = - f((An , C]

, c) + f(An , (c , (3) .

: f(Ap ,-ESC , (3) + [f(Ap , 2) , <]

= - f(Ar . c)
,
c) + If(Ap , (C ,C)) .

By bilinearity and antisymmetry of Y,

Prty(x) = - Y(gc , c) -&(Ay , Y(4] .

· O = didot, + dada Ap

= f(4pc , () - Y(83 , c) - &(An , y (c ,4]

- f((Ap ,
<]
, c) + Ef(Ax , <C , (3)

= f(Op>, 1) - Y(Onc , 2)

- [(Ap , Y(C , (1) + If (Am,
(c , (2)

: f(x ,Y) = Y(x , Y)

f (x . (4 , z)) = [X , Y(Y , z)] 3 A
for EX

, Y , z +



o = dado 4 + do db4

=

- g(ix)4 + y(x(4 - daC4 + Cd4

= [g((())4 -y(xc4 ++y(,44=4
-

Grequis -p((, (3)4
= [ (y(c . x) - p(2 , ())4

:((x ,
i) = p((X ,

Y]) **

o = disdoc + do dis C

=
- ty(dpc , c)x2 - t(doc , c) x2

G-equivariance

= Y((,, 4) +u, 1) = - Y(( ,x ,4

=- [Y((,) , c)
C [cat

,
(e)<

busin
== [Y((e ,

e,

--(((((((99,
e)
,ex + 3)(e ,e , e) + 41(ee , 93]

: Y((X ,
Y)

,
z) + cyclic = 0 ***



Mathematical fact (see an additional note

When G is a simple compact Lie group , a G-equivariant

antisymmetric bilinear map 9 : x9 -> of satisfying

& ((X , Y] , z) + cyclic = 0

is proportional to the Lie algebra bracket

Y(X , Y) & (X ,
Y].

Thus
,

when G is a simple compact Lie group,

*** E Y(X , Y) = 1(X , Y] for some constant 7
.

Then
,
* <:) f(x , Y) = 7(X , Y]

** & (X) = 7X as g = (9 , %] if I is simple

Recovering "N" ,

dr
, n Ap = 3u(p) + Mn(Ap , 3)

dr
.
4 = - unc4

droc = - [Yn(C , C].


