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Planck’s law (1900); Fermi-Pasta-Ulam problem (1955);
Bose-Einstein condensate (BEC) in Bunimovich stadium (2015) (left to right)
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Energy equipartition over degrees of freedom

Nauka Moscow (1976)

Dynamical thermalization in finite isolated systems?

Chirikov criterion for onset of chaos (1959)
Izrailev, Chirikov Dokl. Akad. Nauk SSSR 166: 57 (1966)

Integrability of nonlinear Schrödinger equation
Zakharov, Shabat, Zh. Eksp. Teor. Fiz. 61: 118 (1971)
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BEC in Bunimovich stadium
Gross-Pitaevskii equation (GPE or NSE)
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BEC thermodynamics in Bunimovich stadium
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BEC time evolution
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β = 10
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BEC time evolution
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Top m′ = 10, β = 2; middle-bottom m′ = 10, 20;β = 10; color for log10 ρm(m
′)
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Bose-Einstein anzats

0

1

2

3

4

5

0 100 200 300 400
E

0

1

2

3

4

5S

t[4-5]
t[16-20]
t[20-40]

0 100 200 300 400

β=2

β=10 β=20

β=5

first 50 states; stadium (dots) rectangular (X); time intervals: [4,5] (blue),
[16,20] (green), [20,40] (black); Bose-Einstein anzats (red), classical
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Bose-Einstein anzats
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rescaling Emax = 414,Smax = 4.8,Tmax = 387, |µmax | = 1500, for
m′ = 50;β = 10
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Distribution of probabilities
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BEC in Sinai oscillator
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y )/2 + x2/2 + y2, disk rd = 1 at x = y = −1; E = 2,18 (left, right)
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Nonlinear chains with disorder

8 × 8 sites, f = 1,W = 2, β = 1,4 (left, center); quantum Gibbs anzats (right);
t = 2 × 106 (Ermann, DS NJP (2013))
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DT in Bose-Hubbard systems

Schlagheck, DS (2015)
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DT in Bose-Hubbard systems
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L = N = 7 (top), 8 middle, 9 bottom; U = 0.5J,−0.5J (left, right); W = 4J, red
points are many-body eigenstates; black curve is Bose-Einstein anzats
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DT in Bose-Hubbard systems
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L = N = 8,U = 0.5J,W = 4J
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Discussion

Conditions of dynamical thermalization?

not too weak and not too strong interactions

Åberg criterion: two-body matrix element should be larger than the spacing
between directly coupled states

S.Åberg PRL 64, 3119 (1990)
(see also R5)
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