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- 3D Condensates -

T <1,
‘W = v,q\/ 1+ (q/2mv;)?

Bogoliubov mode
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‘/N bosons with delta-functional interactions on a 1D ring
N

1 0
i—=1 v i< j

‘/Two characteristic momenta: mc and n=N/L

‘/Dimensionless coupling constant: Y= —




- Bethe Ansatz -
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- Lieb’s Modes

Ground state:

Lieb’s | mode

“particles”: O~
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Bogoliubov for ¥ =2 0

Lower bound of continuum




Algebraic BA exact numerics
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singularities at Lieb’s mo




-ngularities at Lieb’s mode-

Singularities are rounded up by:

‘/a finite temperature T
maX{S(q? w)}ﬁxed JES T—#1(a)

‘/A three-body scattering
(absent in the inteqrable
LL model)

1/13 ~ interaction range
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Boson-Fermion mapping
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- Boson-Fermion mapping -

Girardeau, Olshanii, 2004
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Impenetrable bosons = non-interacting fermions. Tonks-Girardeau limit



-Strongly interacting boson

N = weakly interacting fermions

1 dz 2 /! 2

He =500 gm =g 20 wi—w) oy 200
j=1 [ i) U= e

‘/ Fermi-edge singularity Schotte, Schotte 1969

(Sp (C]) 1 5F(Q) ’
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» ) : Mahan exciton Anderson orthogonality
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ngly interacting bosons (c




- Hydrodynamic approach -

= bosonization of bosons V.N. Popov 1972
D. Haldane 1981

Free boson

‘/ Vertex corrections are small

if g > mug

‘/ Quasi-condensate is treated
in hydrodynamic approximation

Quasi-condensate

n
. 1 K =
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cture factor at large mom

Free boson Quasicondensate
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ummary of DSF exponent
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Numerics (preliminary)

Courtesy of J-S. Caux
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Numerics (preliminary)-

Courtesy of J-S. Caux
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Dark Solitons -

wlle ) v < 1

€5 /

P.P. Kulish, S.V. Manakov and L.D. Faddeev 1976
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Soliton creation operator:
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ummary of DSF exponent
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