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paradox and violations of Bell's Inequalities | "« Harmonic trap: 47/1150/1150 Hz
. Zalr-corgglated atoms in BEC collisions have been oy (X,1) _ ih Vzw—i(Uo | RYww +\/I—i(UO /h)wzfl(x,t) . Relative collision velocity: 2v,=2 x 7.36 cm/s
etz?:ed in [1] . y ) f% 2”.”’ *  Numerical lattice: 1024 x 48 x 112 |attice points
e Modifie e>fper|ments are un .erway, the new oy (X,1) _ —ih V25 +i(U /h)ﬁww+\/i(U TIRE (%.1) e Number of modes simulated: 5505024
geometry gives better detection access ot 'm 0 0 2 - . .
First-principles simulations are now possible for ) Positive-F simulations run for 70 us
. | inci | | W |
. el.:tire : ollision L\Iduration (in contfast to [2]) * (X)) — noise terms, with (g(x 1)&; (X, t)) 51.1.5(3)(x—x’)5(t—t’) * Number of stochastic trajectory averages: 2000
e U, =4rh’alm — s-wave scattering interaction *  Computing time: 6-7 days on 10 CPUS
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Schematic diagram of X of the atomic cloud after
the collision geometry: The two Atomic momentum distribution (positive-P simulation, average of 2000 stochastic trajectories): 70 us, showing the spatial
disks represent the colliding con- Three orthogonal cuts through the origin after 70 us collision duration, by which time the collision has separation of the two
densates; the sphere represents essentially ceased. The (nearly) spherical shell of scattered atoms is clearly seen, with the darker regions colliding condensates.
the scattered atoms. The cigar corresponding to the colliding condensates. A more careful quantitative analysis reveals a surprise: the
shaped initial condensate is scattering shell renders itself as an ellipsoid (see Fig. 4); the experiment also shows this!
shown in the middle.
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e e s s ................. | T -
E
”” Eix T R R e é ........ vt s e A -
- 2 - f/ ________________________________________________________________ NN B - easier to solve than the standard Bogoliubov method in 3C
- _ : | | | 5 - can incorporate the mean field dynamics of the colliding
5 5 ; ; I T — R Y — B condensates [i7q(x.7)] as the solution to the GP equation
| | i | | 0 | | | | | | | _ ; itive-P s ion!
r 05 0 05 : SiE s . s 5 : e ot i agreement with the f.uII pos:tlve.z P s:mulatlon.. |
JKo K, /% e Scattered atoms move in a complicated mean-field potential
Slice of the atomic momentum distribution through the origin in the k -k, plane in polar co- landscape of the separating and expanding condensates
ordinates (left panel); the respective radial densities along &, and k, axis (right panel) show the Shift ok=ky—k, in the radius of the sphere can be estimated as
anisotropy of the distribution and its ellipticity (¢=1.03). The axis are in units of k, =mv, /. hlk: . hlk? 2, h2k2 h J2 . ék mU,n,
+U g =—+ n —U,n — =
Peak position Peak width Peak density N, .creq 2m * " 2m ’ 2m  2m ’ ko n’k,
(units of ko) (units of ko) (arb. units) e  Ellipticity: atoms moving along y slide down a steeper hill of
along k, k, ks k, ks k, the mean-field potential and regain the energy shift U,n, as
Theory 0.95+0.01 0.98+0.01 0.08+£0.005 0.10+0.005 1.40+0.1 1 1400+50 kinetic energy (radius is back to k), unlike the atoms along x
Experiment 0.88+0.02 0.94+0.02 0.09+0.01 0.11+0.01  1.48+0.16 1 1600+200 24 ols & X
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