Motivations: Theoretical

A Gas in One Dimension

* Increased quantum fluctuations of the phase

* In the homogeneous system: no BEC

* Interactions more important




Motivations: Theoretical

What Is special in d=1' ?
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BOSONIZATION: SPINLESS INERACTING FERMIONS

THE KINETIC ENERGY
VO(x) =—7r[ pr(x)+ p; (x)]
VO(x) = 7| pg(x) — p, (x)] = A 1(x)

H — J' v [(A1(x))? +(VD(x))*] *  Phonon’’ Hamiltonia
(sound waves of charge)

INTERACTIONS AND LUTTINGER LIQUID MODEL

p(x) p(x") = (VO(x))’
K<'1 : repulsive
H = I—[HK (A1(x))’ +—(V(I)(x)) ] K>1: attractive

* u velocity of sound



Correlation functions

(p(x) p(0)> = — +cos(2k; x)( : J

X

No Landau Quasiparticles




PHASE DIAGRAM OF 1D FERMIONS WITH SPIN
SPIN-CHARGE SEPARATION

SDW SU triplet

CDW SU singlet
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Interacting bosons in one-dimension and Luttinger liquids

—[HK(ﬂH(X)) +—(V(D(X)) ]

27

* u velocity of sound

b

0 =7 [* dx'TI(x") = Superfluid phase
Ox® = density (dual variable)

For non-interacting bosons /A = ~x

For impenetrable bosons ' = 1

Luther-Peschel (1975)
Haldane (1980)



PHASE DIAGRAM (BOSONS)
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