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Gross-Pitaevskii equation

1.1: Quasi one-dimensional \w)\

Quasi one-dimensional setting’  (88/%2) <T <1 | here T = /I,

7x2+y2 o
y(rt) =w(z,0)0(r,f) fhere ¢(r 1) = erf}; e !
.0 102 Z° 5
Ia—tllf(Z, t) = {—éﬁ—l———l—U (2)+Gg || w(z,1) || }1//(2, t)

Here UlR(z)e 12 Jwith A=®— .
For Ng = 2 x 10° atoms of 8’Rb Gg = 2Ngwag/Lw, = 11435.9

'J. Exp. Theor. Phys. 98, 908 (2003).



1.2: Stationary condensate wave function

Dimple trap vs HGdT potential
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Here Uo X with A = & — oA
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1.3: Stationary condensate wave function

Dimple trap vs HGdT potential
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TEMgo mode dimple trap (dT)




1.4: Excitation of Solitons

After having switched off the dT or HGdAT
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2.1: Equilibrium phase diagram

Localization of impurity '33Cs
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2.2: Numerical density

Profile of the BEC for Gg = 16000
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2.3: Density profile of the BEC

Interspecies coupling strength switched offi.e. gg =0att =0
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| Soliton Freq.? Q/w, =1/v/2,
z(t) = \/2usin (t/\@) Hamburg® & Heidelberg Exp.*

2Phys. Rev. Lett. 84, 2298 (2000).
3Nature Phys. 4, 496 (2008).
“Phys. Rev. Lett. 101, 130401 (2008).
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3.1: Gravito-optical surface trap (GOST)

Experimental setup and potential
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3.2: Stationary mirror solution

Thomas-Fermi approximation for the BEC
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3.3: Innsbruck experiment

Fraction of remaining atoms during time-of-flight

(red-solid line) Vp =453 and Ng = 2400 '33Cs atoms

Innsbruck Exp.° (black-circles) & our numerical results J
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5Phys. Rev. Lett. 92, 173003 (2004).
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