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QCD at low energies
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How is scattering approached in LQCD?
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i.e. one can obtain the lowest energy state provided we see the large time exponential
fall-off of the correlation function (Euclidean time evolution suppresses excited states)
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Poor signal-to-noise for baryons

Effective mass plot for the proton
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) more severe degradation for A nucleons

G. Parisi, Phys. Rept. 103 (1984)

Expectation is that for A nucleons: G.P. Lepage, Boulder TASI (1989)
3m M.L. Wagman, M.]. Savage, Phys. Rev. D 96 (2017)
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Path integral formalism
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Signal to noise problem

Statistical noise
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Variational approach
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Neural Quantum State as the ansatz
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and Systems, 2(4):303-314, 1989.
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Variational Monte Carlo
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From a signal-to-noise to an optimization
problem
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© Generalized to any field theory
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' QCD is a 3+1 field theory
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Summary & future outlook

VMC approach in the Hamiltonian perspective provides an alternative without a signal \
to noise problem.

One can study the stationary system and then its evolution (just one point in time).
The problem is now an optimization problem.
Can we obtain the low-lying energy spectrum of heavy nuclei?

(e.g. lead, uranium) with some systematic errors.

Drawbacks
0 Generate samples efficiently.
0 Some ansatz will suffer from strong autocorrelation.

0 In high-dimensional theories, tune the NN ansatz (N,;4) so that it does not scale
rapidly with the volume.




