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Bringing Yang-Mills Theory Closer to Quasiclassics

In super-Yang-Mills the full 8 functions is completely determined by quasi classics, e.qg.
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n, and n, are the numbers of the instanton zero modes
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Why EXACT? All bosonic and fermionic NON-zero modes exactly CANCEL each other!



Let us try to do the same in pure (non)-SUSY Yang-Mills
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Charge interaction of

quantum gluons; 4 dof quantum gluons — zm

Background Field Method
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A/j’ and (c“ plus ®“) form two doublets of a global SU(2)

The simplest example of exact “supersymmetry”

Z po = 0,009 + (p@)° + 0, DD + 2(P)(PD)

Regular complex field Phantom
J'=(po" ®+H.c.), 0,7" = p(0°®) — (Pp)® =2¢°p D —2¢0*pd+H.c. =0.
1Qf1} =—1 Z ¢ 0" ¢Z - NOT Hamiltonian, graded global SU(2)
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The theory is not empty!
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Conclusion/Conjecture

e In Yang — Mills theory with one phantom the f function 1s quasiclassical at least
in first and second loops;

e Limiting the physical sector to amplitudes in which ®“ propagate only in loops



