-

Lsiomp

International Society of Nonlinear Mathematical Physics

A Non-Profit Association of a Learned Society

isnmp.de

A Talk at the 2nd ISNMP Conference
Bad Ems, 28 June to 4 July 2026

Open Problems Session:

Speaker: Luiz Agostinho Ferreira (Instituto de Fisica de Sao Carlos; IFSC/USP;
Universidade de Sao Paulo, Sao Carlos-SP, Brazil)

Title: Is there a dressing transformation method for Yang-Mills theory?

Abstract: It has recently been shown that the dynamics of classical, non-supersymmetric,
Yang-Mills theories coupled to spin-1/2 and spin-0 matter fields, in (3 + 1)-dimensional
Minkowski space-time M, is equivalent to the zero curvature conditionE]
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where A is a one-form connection on the generalized loop space
£® = {f : 8% — M | north pole — xR}

It then follows that the Yang-Mills theories possess an infinite dimensional hidden sym-
metry group G, given by the gauge transformations
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where the group elements g are holonomies of one-form connections a on the loop space
£ = {f : ' — M | north pole — :ER}

The question is: Could we devise a Riemann-Hilbert like problem that could lead us
to develop some sort of dressing transformation method for the construction of solutions
of Yang-Mills theory?
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