
 

Reduction of 145 branes along Ms

Recalf Gd 2,0 th of type Ar
on Mz x s xD a LCk.is

a along g along
My SixD2

L j
3d v2 th TEM complex CS

on Ms

In this paragraph we will follow
reduction a along M via top twist to
a 3d W 2 theory and analyze the

resulting MTC at low energies

3.1 Single fivebrane and Abelian MTC's

Consider M theory on the spacetime

S xD x T M x R2

Consider 145 brane CTM as a

special Lagrangian 41m 0 Inglis o

symplectic hot 3 form

fluctuations of MFinside T'M



indroduce local coordinates Xi on Ms
one forms are locally gindxi

Tcoordinates along
cotangent directions

My x a et Ms

deformation is described by
Ms x AG CT'M

ate form

Ma must be also special Lagrangian
to minimize energy

In the local coordinates G g e TM

the symplectic form w has the form

w dy rdx dy de dyads
d yidxi

w
my

d a on deformed locus

d a I o hence a is closed



Similarly one can show for the

imaginary part of the holomorphic

3 form Im elm d xx to

I must be harmonic

form on Ms

special Lagr
TM def of Ms H Mail

moduli space

deformations will appear as realscala

fields in effective theory TIM

We 2 Susy real scalars have

to be paired with other

fields
know MS brane has 2 form B

reduction along I cycles of Ms

gives 3d gauge field An
together with scalars and fermions

get v2 vector multiplet
V Am n o D



get a gauge th in 3d

It Yang Mills term irrelevant in IR

can have Chern Simons term

Suppose we have Uci cs th in 3d

at level k corresponding action

S fad O VE E D'D V

I And H Itt 2Do

have Wilson line observables

along cycles C in S xD

Ow exp iq A
charge

correlation functions are

exp iq A expliqafa nexpfiigitfa.ca
C2

where G C denotes the integer valued

linking number between curves Ci



correlation function vanishes

iff q o mod k

q is valued in Zk

Back to our 3 manifold Ms

gauge charges are captured by H Ma

CS level K H Mak Zk
torsion

T
B S bi A f bait 9 Lb A

day 4g 9 h

h
where g e Zk

generalization

If gauge theory
has n Uci gauge

fields with level matrix Kip

S Sd Ej d 0 E Vig
at Gd Kid Aird Aj t

then H Ms Z is generated by n

elements T modulo relations defined



by the image of Kii
H Ms 2 Z Ti ki 7 0

Some facts about 3 manifolds

The 3 manifold M can be realized

as the boundary of a 4 manifold
M 2114

To see this note that in our setup

2 S xD T2

topologically S xD THR

Thus we can equivalently write

Iffy
T Ma

where locally Ma Ma Rt

globally My is a non trivial 4 manifold

such that generators bi of THEM z

have intersection form bi bi Kip



Example Lens space
The Lens space p g is defined as

Mz L p 9 15 2 E ed 12REEM zp

where
Ip z z e2ti Pz e2ti9Pz

We assume p and q to be coprime

integers
The matrix Kip is given by the

following construction

compute the continued fraction
expansion for Pg

Fg 9

where p qso and restrict

ai E 2 for all i t in

Then the 4 manifold My with

2 My LCP 9 has intersection form




