
 

Canonical quantization

Take 3 manifold M to be of the form
M E Ex R

T
Riemann surface

canonical quantization Hilbert space He
Recall
TCA ftp

y
TrfArdAt2zAnAnA

Taking Ms Ex IR and choosing the

gauge A 0 gives

L ftp dtfEiiTrAiddAy
Poisson brackets
Aai x Aba.ly f 4iII.cijSabS4x y

Due to gauge choice system is subject to

0 Cio Fig O C



We quantize the system by first constraining
the phase space symplecting quotient

recall Aq E R CE og symplectic
manifold with non degenerate syrup four

wk B Tr ans apeak g

Then bye Map E G acts on te

by gauge transformations

Imposing the constraint is their

equivalent to defining the quotient space

Mg F colly
symplectic quotient

The symplectic structure
on Me is givenby

WarCI F Wak s for I Fettle
definition is independent of choice of

A a A



Holomorphic viewpoint

Lift action of gauge group to Le

complex line bundle L on Me
with connection 0 of curvature iw

To quantize Me we need to pick hot

sections of L choice of complex structure
1 pick a complex structure of an E

2 for Lethe define

Jax Ja
3 Tde T de 0T t
where 1 A and T t consist of
coil forms and Clio forms on

with values in adCQ

4 w is of type Chi

5 the connection da decomposes as

da Ja t FA i



6 complexifiedEye action is determined by

Ja g Fa g Da g Za g
7 The set Afg can be identified
with the set lly of equivalence
classes of hot structures on Qe

8 JE moduli space of complex structures
on

te j determines Jt and Nye
Mx T can be regarded as a

bundle over 5 with fibers

varying with t

9 Introduce quantum bundle Fca
over F The fiber Italy over a

point t is Holily L

holomorphic sections

10 There is a projectively flat earn 0

an IIa I



Construction of the connection
First we need to describe the concretion 0
an Lz with curvature in

Define pay A d z not HAI

F UCH dtzuED 4CAl

for u and a adjoint valued a o and

oil forms on and d z idz.dz

We need 2mi w

D ICw1 Da iffySab SzeCao

FATEH DAFT L b D o

take

D
AI

BAI sat Az
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holomorphic sections have to satisfy

DADT It 4 e Holte Le Ho

To study the objects ItalyHilly 2
we need to further restrict to Ye ino

subspace of Haly
the condition fadge invariance is

f DEDAYE t
t SabF z I o

where Ffz z is the curvature of the
connection A and Dz ZE Az

We will now construct the connection on

Katy V

Note that the space He is infinite dim

while he has complex dimension

dime Me g l dim G



This comes from the fact that flat
connections are characterized by
Wilson lines holonomies around cycles

of E

Tis a complex manifold
write 8 and 8 respectively

for the 2 and 2 operators T

Explicitly
gait StII

z E

glam Stzz g z

Working upstairs and the projectively

flat connection on Ho is

SHE 8 if 4 SIE Ditties


