Can we get non-perturbative
Information from the
perturbative coefficients?

fla)=cy+cia+ ... +ca" + ...

+e dy + da + dya* + ...)

Knowing “enough” c-coefficients, can we get the d-s?

Yes!
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Definition of the model
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Standard perturbation theory
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Integrable description
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Expansion of the TBA
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Perturbative coefficients
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Numerical data
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Asymptotic behaviour
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Conformal mapping vs numerical solution
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Asymptotic analysis
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Asymptotics for f(a)
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Median resummation and Stokes automorphism
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Resurgence in 1/B

Alien derivatives from asymptotics
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Resurgence structure
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Comparison with TBA

Median resummation
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Trans-series

Analytic structure of the free energy on the Borel plane
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The expansion of the physical observable is a trans-series

o0 5 o0
—_ —am (Wl) n—1
JTBA = Z € Z)(n a
m=0 n=1
16
1w = = ——8,0
C

perturbative coefficients

2
%




Conclusions

The integrable description enabled to calculate 2000
perturbative coefficient with high precision

The asymptotic analysis of the perturbative coefficients
revealed the analytic structure on the Borel plane with poles
and cuts. The leading cuts showed a nice resurgence structure

The various alien derivatives with the median resummation
provided a trans-series ansatz, whose leading terms matched
perfectly with the numerical solution of the TBA equation

We recovered non-perturbative information from the
perturbative series!



Some open problems

Calculate analytically the numerically determined
coefficients

Explain the resurgence structure
Derive the trans-series ansatz
Extend for other O(N) models (O(3) has instantons)

Investigate the large N behaviour  warino, vas, Reis, e-print
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