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Modelujemy bardzo duze uktady kwantowe za pomocg rownan stochastycznych

(positive-P, truncated Wigner, pola klasyczne itd.)




Skalowalny opis kwantowego uktadu. Jak?

Przyktad: reprezentacja positive-P

“ket” amplitude &
M poduktadéw (mody, oczka, Av) 1, ..., “bra” amplitude ,8;
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Baza standéw koherentnych, lokalna |Oz j> j — €

N [ R*] .
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Petna konfiguracja uktadu A={ay,...,an, B1,---,Bm}

Petna macierz gestosci

)
|
—
Q
N
=
>
;o
z
/_I_>\)
z

Korelacje miedzy poduktadami sg w rozktadzie P + ( A)

rozktad P_|_(A) jest dodatni i rzeczywisty ———» mozna probkowac
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Skalowalny opis kwantowego uktadu. Jak?

Density matrix p < distribution P, for the fields <« random samples of the fields & 3

Master equation: Bose-Hubbard site
dissipation 7y Femesmmssssssssssssss=—-—- .
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Fokker Planck equation
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deterministic GPE (ket) deterministic (bra) diffusion (quantum noise)

: : : Stochastic
Stochastic (Langevin) equations: \ correspondence

different noises

(Z—jz( Wapf + 1A — 2)a+\/—zUOz£() ___________________________
dﬁ : ~ E White noise E
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mean field part quantum noise part
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- Dyssypacyjny model Bosego-Hubbarda

Collab. with Marzena Szymanska & Michat Matuszewski IR ET VI
PRX Quantum 2, 010319 (2021); Quantum 5, 455 (2021) 5 -
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Pola klasyczne - pokonywanie zaleznosci od cutoftf-u.

PD + Joanna Pietraszewicz, arXiv:1904.06266
The problem
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Typical cutoff choice  momentum k/ 1/(kBT)

Classical fields (cutoff problem)
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SGPE (stochastoc GPE) [still a cutoff problem]
d
n 2% (1 i) )] 9(00) /2 kT .1

Regularised SGPE {cutoff problem is pacified}

dp(x)
dt

E(x)—p
kpT

vh

= E(x)p(x) — i’kaT[e

++/2hvkpT n(x,t)

- 1] b(x)

0 200 400 600 800 1000

14000
12000
10000
\\\8000
[ 6000
4000
2000

0
0 200 400 600 800 1000

cutoff k..

Famous experiment

T-dependent collective mode frequency:
Jin, Matthews, Ensher, Wieman, Cornell, PRL 78, 764 (1997)

cutoff k.
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No dynamical theory has been successful
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- Opréznienie kwantowe poza kondensatem

Collaboration with Andrew Truscott (ANU, Canberra) arXiv:2103.15283
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Krople kwantowe w niezerowej temperaturze

Kruk, King, PD, in preparation

Quasi-2D droplets in contact with thermal reservoir: low temperature (left) and high tempera-
ture (right).

d(ﬁ(X) ;2 ) ) ) Extended GPE
ih = [——V — |dg||p(x)|“+alod(x)| ] ¢(x)  (standard T=0 theory)
dt 2m Petrov 2015
Our stochastic EGPE: T >0
L do(x , h?
W — (1) |50 39l [0 +al 60 | 9(x)+ VBT n(x. 0
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