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Driven dissipative Bose-Hubbard model
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Also structured lattices — e.g. Lieb lattice

Baboux, Ge, Jacgmin, Biondi, Galopin,
Casteels, Rota, Storme, Ciuti, PRA 93, 043833 (2016) Lemaitre, Le Gratiet, Sagnes, Schmidt,
Tureci, Amo, Bloch, PRL 116, 066402 (2016)
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positive-P representation - dealing with quantum complexity

M subsystems (modes, sites, volumes) labeled by j N dzM
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full system configuration {ar, ..., anm, 81, B}

Full density matrix : p= /d4M)\ Pr(A) A(N)

Quantum complexity is all in the distribution! ---> let's SAMPLE IT!

* Evolution equations for samples
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White Gaussian noise deals with interparticle collisions

(E5(OE)) s = 8(t — )8k, (5 (DE))s = 6t — )b

The rest of the equations is basically mean field
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Positive-P simulations stabilised by the dissipation

(d) Open Systems (« Closed Systems
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PD, Ferrier, Matuszewski, Orso, Szymanska, PRX Quantum 2, 010319 (2021).

many tests were done

all confirm positive-P
accuracy as long as there is
an exact method to compare

Have a dissipative system
you want to simulate?

non-uniform ?
time-dependent ??

Contact us ;-)
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