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• It is a conservation law (non-Noether)

• It underlies gauge theories

• It underlies integrable theories

• Use it to construct the integral eqs. for Yang-Mills,

its conserved charges and hidden symmetries in loop space
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The (1 + 1)-dimensional case

Aµ is flat Fµ⌫ ⌘ @µA⌫ � @⌫Aµ + [Aµ , A⌫ ] = 0

Lax-Zakharov-Shabat equation

That is what integrable theories are about
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power series in �: infinite number of conserved quantities

Eigenvalues of W are conserved in time
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Construct the charges using path independency!
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5) Relevant for the global aspects of Yang-Mills theory
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• The conserved charges are eigenvalues of the holonomy

Q = Pe
R
space A

• It connects to integrable field theories
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• The important symmetries for many non-linear phenomena

are not, in general, of the Noether type

• The concept of path independency plays an important role

in iso-spectral evolution

• Soliton theory in two dimensions and its applications,

are based on flat connections

• Gauge theories and integrable field theories share

some very interesting structures

• After 60 years the integral Yang-Mills equations and their truly

gauge invariant charges could be constructed using concepts of

flat connections on loop spaces

• It paves the way to interesting new developments
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