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BRST symmetry



BRST closed

BRST exact

Remarks
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A proposal :

Physical observables are BRST cohomology classes.
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Lorentz gauge





the gauge fixed system has a huge number

unphysical degrees of freedom.of



select physical degrees of freedom.

The proposal is to take the BRST cohomology to



Hamiltonian formulation of gauge theories

Gauss law





first class constraint



Constraints on the phase space



first class

second class



Dirac bracket

Treatment of 2nd class constraint





symplectic manifolds



Reduced phase space for 1st class constraint
Now letas consider the system with a 1st class constraint

y ( , p) = 0 a=) .

--

, m ,

&H . 42) = [2: Y

949 , 43 = [c 4 .

Inroducing a Lagrange multiplier Xalt) , the action may be

written as

S = ([P" - H(9
, p) + =44% 9

.4)

e
.g. Yang- Mills theory :

P: - E(X)
,
9:+ A(x)

,
Na+ Aok)

,
4- E) = D .E()

Equations of motion (EL eg for gltis , 91tt) fixed) :

gi=

S pi=-[la/
ya = o







reduced phase spaceDefine the M
*

= N/

3)~Y #) 2) and y are related by a gauge transformation .

-Functions on M
*

- gauge invariant
functions on N

= functions F On a neighborhood of NinM

s .
t . SF, ya) = fay

modulo addition of functions vanishing on N.

Theorem M
*

= N/w has a Poisson bracket :

f
. g functions on MK

~ F
,
5 si, [F , 4) =f5Y

,
15, yay = gay"

Ef , 93M+ is represented by [F . 53.

proof checkpoints :

D [F . 5) defines a function on M*.

& independent of the Choice of , J .

③ S
, Spe has required properties for Poisson bracket.





Since the equations X 1
=- - =Xm= O must be maximally

violated by the gauge transformations &- , 4),

det Exa
.
4) # 0 on Sy

WriteSt for MXal(4*

[Q,* 3)
Sx

= (Exx (x))
is invertible as Ya = (Xa .

4 /sx is invertible.

This means that S = [*
to , A = 1, . .

.,2m) is a

X

2nd class constraint. In particular, the Dire bracket

3 . YSx is defined on Sx.

Claim
5

. 1sx =C . Si underSM %

Let fang be functions on Sx . They can be extended

to gauge
invariant functions on N and then to functions

F
,
5 defined on a neighborhood of N in M st-













We
may

also do path-integral quantization :
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