FROM THEORY TO PRACTICE:

Applying Networks to Simulate Real Systems with Sign Problem
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Pe ryle n e: Czo H 12 [Botoshansky et al., 2003]

= (ML) HMC Simulaﬁon [Rodekamp et al., 2022, Gantgen et aI.,2023]:
ue {1,1.5,---,5}, pn€{0,0.1,...,1.7}, Nt =32, 3 = 4
m Single particle correlation functions
m Total system charge
m Single particle spectrum
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m Contour deformation to mitigate sign problem [exandruetal. 201]
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Runge Kutta
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1 Initialize weights w, b, w/, b’ ~ U (—0.01, 0.071) [cloret and Bengio, 2010}
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1 Initialize weights w, b, w/, b’ ~ U (—0.01, 0.071) [cloret and Bengio, 2010}
2 Train with L, (®(7), NN [¢(0)])
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1 |niﬁa|ize Welghts w, b7 W/7 b/ ~ U (_0017 001) [Glorot and Bengio, 2010]
2 Train with L, ((7), NN [(0)])
3 Train with |A Re{S}| + |1 — 2 m{5}|
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1 Initialize weights w, b, w’, b’ ~ U (—0.01, 0.01) [clorot and bengo, 2010]
2 Train with L, (®(r), NN [6(0)])

3 Train with |A Re{S}| + |1 — 2 m{5}|

4 MLHMC (Ngont = 1000) measure |(e~1Im{sh)|
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Evan Christoph Stefan Tom Luu Johann Lado Aleena Petar
Berkowitz Gantgen Krieg Ostmeyer Razmadze Sibi Sinilkov
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