Dr. Dimitri Gangardt, University of Paris (KITP Quantum Gases 6-29-04) Spin Wavesin Spin 1-2 1D Bose Gas Page 1

=

. — ] 2
4 8 Kk 2 ] = . | - Y 'al g B Y g
)‘"‘" § 3 WY CIVE ; i: il : . ! wd 121 i T! » ’i_r‘ !‘!,?

Dimitri Gangardt

one-dimensional regime nlp < 1

Laboratoire de Physique Théorique ,
et Modéles Statistiques, Orsay short-range potential a <l
interactions g =2h%a/mi2 > 0

(M. Olshanii "98)

a<&lp&l/n

The Hamiltonian

h? 0?
H = =300 gat9) d@-g)
7 J 1<j
DG, Jean-Noél Fuchs, Tassilo Keilmann and G.V. Shlyapnikov h2

= o t 9 ¢yt
June 29, 2004 ]d:c om 0, ¥'10, ¥ + 5 LARVARVA\




Dr. Dimitri Gangardt, University of Paris (K1 TP Quantum Gases 6-29-04) Spin Wavesin Spin 1-2 1D Bose Gas

Page 2

5§ Y ) 4 5 & —
§18l TR Fs | g

Dimensionless Coupling Constant v =mg/h*n

~ <« 1 weak coupling, Gross-Pitaevskii regime

quasi-condensate

l. = h//mgn

(Popov’s book, D. Petrov et.al. '00)

correlation length

v > 1 strong coupling, Tonks-Girardeau regime

fermionization (M. Girardeau '60)

Z12

2 Internal states |(a)), |(b)) <=> (iso) spin 3
Lewandowski et. al, PRL 2001
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