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Stochastic Methods )\
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@ Stochastic initial ensemble
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evolved trough deterministic evolution:
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o Add fluctuating term in the time-evolution equation
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J.E. Alba-Arroyo et al., Phys. Rev. C 113, 065805, 2026

@ We are solving the Time-Dependent Bogoliubov-de Gennes equations which have the

form:
Zhﬁ ’U,n(’f‘,t) _ h(’l",t) MK A(’I",t) un(r7t)
at Uﬂ(rat) B A(’l",t)* —h*('l’,t) +'u Un(’l”',t)
o We add the stochastic noise in the particle-particle channel, together with the quantum
cooling, which will neutralize the heating effect of the stochastic term:

A= AMF + AS + Acool

where A F is the mean-field contribution
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Noise Description VS N}
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J.E. Alba-Arroyo et al., Phys. Rev. C 113, 065805, 2026

Acool = _/B Sin[eB - ex] AMF;

(: controls the strength of the cooling '_I'
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System Setup
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Experimental Thermalization \V l ' T

Adam M. Kaufman et al., Science 353, 794, 2016
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o Bose-Einstein condensate of 8'Rb atoms loaded into a two-dimensional optical lattice
o They show that entropy thermalize to a fixed value

@ The entropy of a smaller subsystem approaches thermal entropy
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e For each trajectory a generalized density
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where ); are the eigenvalues of R
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Subsystem Entropy
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Subsystem Entropy Plots
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@ We proposed an extension to the BdG equations by adding the stochastic noise to the
pairing field

o Together with the quantum cooling we can keep the energy constant with an error small
relative to the thermodynamic scale

o We demonstrate that we can test whether we can reach thermalization trough two
conditions:

» By reaching a volume law for the entropy
» Smaller subsystems thermalizes before the whole system

@ Plan to use this extension to a more realistic case and compare with experiments

Thanks for your attention!
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