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August 3, 2023 Marcel Rodekamp Jülich Supercomputing Center, Forschungszentrum Jülich
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Perylene: C20H12
[Botoshansky et al., 2003]

(ML) HMC Simulation [Rodekamp et al., 2022, Gäntgen et al., 2023]:
U ∈ {1, 1.5, · · · , 5}, µ ∈ {0,0.1, . . . , 1.7}, Nt = 32, β = 4

Single particle correlation functions
Total system charge
Single particle spectrum

Contour deformation to mitigate sign problem [Alexandru et al., 2016]

⟨O⟩ =
〈
Oe−i Im{S}〉〈
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c(ΦA,ΦB) = es(ΦB) ⊙ ΦA + t(ΦB) (5)

s, t : C
Nt
2 Nx → C

Nt
2 Nx , φ 7→ w′ · P [w · φ+ b] + b′ (6)

P[z] = z3 + z2 + z (7)

Member of the Helmholtz Association August 3, 2023



Φ(0), Re{S}target ∼ e−Re{S} Φ(τ +∆τ)
Runge Kutta
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1 Initialize weights w, b,w′, b′ ∼ U (−0.01, 0.01) [Glorot and Bengio, 2010]

2 Train with L2 (Φ(τ), NN [Φ(0)])
3 Train with |∆Re{S}|+

∣∣1 − ei∆Im{S}∣∣
4 ML HMC (Nconf = 1 000) measure

∣∣〈e−i Im{S}〉∣∣
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Cksp(τ) =
〈
a†k↑(τ)ak↑(0)

〉
(8)
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µ ̸= 0

Member of the Helmholtz Association August 3, 2023



HMC

Member of the Helmholtz Association August 3, 2023

Preliminary



HMC

Member of the Helmholtz Association August 3, 2023

Preliminary



HMC

Member of the Helmholtz Association August 3, 2023

Preliminary



HMC

Member of the Helmholtz Association August 3, 2023

Preliminary



MLHMC

Member of the Helmholtz Association August 3, 2023

Preliminary



Q =
Nx∑
x=0

⟨ηx,↑ − ηx,↓⟩ (9)
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meff =
log Cksp(τ + δ)− log Cksp(τ)

δ
(10)
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