
lecture #14

Two dimensional Yang-
Mills in canonical 
formalism and many-body 
systems



Start with two dimensional Yang-Mills in canonical formulation

Gauss law moment mapphase space hamiltonian

generates gauge transformations
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Two realizations of two dimensional Yang-Mills

finite dim semi
simple Lie 
algebra
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Two realizations of two dimensional Yang-MillsD= oyxG*
you
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Side remark: dual Hamiltonians,  dual systems (later in the course) 

Another side remark: dynamics of        Kaluza-Klein gravity

λ-connection

Diffs(d) x gauge transformations
   of the fiber bundle
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Как разрушать связи

electric калибровка: 

E(x) = diag(e (x), ..........e (x))

magnetic калибровка

A (x) = diag( a  , ....., a  )

monodromy

с этого момента k=1, E=Φ

Floquet-Lyapunov theory

2πi

0

2π
Det = 0

e

D.E=o

⑦ ②

1 I N I N

ei=o
, Lei - g) Aijlx) --o £

ego - e
"

-1

(ai - aj)
G e -

- h . . . ,N

ZIBOEijlxte
"

Eijlo) 4ha)=gYto) 2×4-1 A. 4=0



Residual gauge transformations

The reduced phase space

T*T/W
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Residual gauge transformations 
imply statistics, sometimes

The reduced phase space
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Free (?) system of indistinguishable particles:

Question of statistics

invariants

no nontrivial
cocycles

framed
Reduction in two steps
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N free fermions on a circle

ρ(α , ......, α ) =(-) ρ(α  + n, ......, α   +n )°
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N free fermions on a circle

ρ(α , ......, α ) =(-) ρ(α  + n, ......, α   +n )

Spectrum

Basis: Schur functions
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конечномерные орбиты
калибровочной группы

evaluations at the points. 
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periodic, but jumps at x=x
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periodic, but jumps at x=x

δ(x-x ) = 0

infinite volume = tropical Gaudin system 

up to additive
 constants

fixed orbits           = fixed eigenvalues

finite energy H implies E(x) vanishes outside

Warm-up

thus, reduced
phase space

L

DIE + Moi i

it

i Moi = - (Exi+o -Ex. -o)
E-O E-=-3, E- O
• B. ⑥

Ky . - - ki - - ILL

Gen , xD Is. . . . .int/g-hsy:
s)EG4= - Jj Xi- ice coli Ji=o

i

Ji-Mo, F=(One .HN/G
Oi

Yang ian

fp.IT#dx--H=u.j..?Y?cDI-i



thus, reduced
phase space

topological field theory => integrability 

откуда взять все 
интегралы?

вспомогательные переменные
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Finite volume: new degrees of freedom from gauge field
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отталкивающий 
потенциал
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Time-like Wilson lines
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