Instanton interactions and Borel summability
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Motivation: Yang-Mills theory
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- QCD vacuum in Euclidean space is an
(interacting) instanton liquid
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H = harmonic oscillator + O(g)

perform Rayleigh-Schrodinger perturbation theory
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common procedure:
stop summing on the smallest coefficient

How to eliminate finite errors?



Borel transform

B(t) = Ze—nt” convergent for |t\ < 16

Pade approximation

(approximation of analytical continuation)
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if arg(t) = —— then E(2.5)=0.4—0.01;
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Instantons

n dilute gas approximatio
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Euclidean action
(inverted potential)

S[x] = /_ 7:/22 dr (%)8 | V(x))

+So = Slinstanton]

e Bl = /D[X]G_S[X] at large T
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Instanton interactions
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independent attracting repelling
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Instanton interactions
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cut Fock space metod
(H)mn = (m|H|n) m, n < cutoff

eigenvalues approximate energies [Wosiek, Trzetrzelewski]
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Relative difference
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Summary

- Borel sum has imaginary
ambiguities

- instantons move them to
higher orders

- real part of energy is also
improved
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Thank you for
your attention




