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e Dynamics of gauge theories is governed by integral equations

/ Flux = / Charge
39 Q

e That is a conservation law that leads to an isospectral evolution

Vit)y=UV(0)U*
e Construct the integral equations of Yang-Mills theory using

generalized non-abelian Stokes theorem

e Construct the truly gauge invariant conserved charges

e Connection to integrable field theories
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W is path dependent
A non-integrable phase
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Wu-Yang and ‘tHooft-Polyakov monopoles

At spatial infinity:
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conservation? path independeney?

'tHooft-Polyakov and Wu-Yang have the same dynamical magnetic charge

Wu-Yang needs a source to exist (Constantinidis, LAF, Luchini, JPA (2019))



Gauge Principle

Weyl’s non-integrable phase
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Physics is compatible with non-integrable phases
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Abelian Stokes Theorems
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For an abelian two-form B, and a 3-volume {2

dx* dx¥ dx”

dxt dx”
B, — 0,B,, +0,B 0, B,
/C’;Q M dO' d’T L[ P + PU_I_ M P] dO’ dT dC

Y 3-volume ()

a;- scan with 2d surfaces
/

— >

base point scan with 1d loops



Loop Spaces



Loop Spaces

L2 ={f: S% 5 M | north pole » zp}



Loop Spaces

L2 ={f: S% 5 M | north pole » zp}

3-volume €2 in M



Loop Spaces

L2 ={f: S% 5 M | north pole » zp}

TR

3-volume 2 in M path 1n £(2)

oS



Loop Spaces

L2 ={f:. 8% - M | north pole —» zp}

LR

3-volume ) in M path in £(2)

The right thing: holonomies in loop space
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2) Independent of reference point
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3) Independent of parameterization
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Ps is path independent

4) Dependent on the representation \4 (Qt))]w

. . . C.P. Constantinidis
5) Infinite number of charges (expansion in a and ) . Luchini
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