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The kinetic energy is frozen and a crystal state is favorable in the lowest Landau level.
(Wigner Crystal  or  WC) 
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Eisenstein and Stormer, 1990.

But
The Laughlin liquids are favorable for ν=1/3, 1/5, 1/7, 1/9.                                    

(Fractional Quantum Hall Effect)  
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For electrons:
Wigner crystals for ν<1/7 and Laughlin liquids for ν≧1/7. 
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Bubble crystals for a higher Landau level
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Excitation spectra of dipole-blockaded Bose gas:
Peter Mason et al., PRL 109, 045301 (2012) 

Λ=0

Λ=76.34

Λ=152.68

A crystal stateω <  0 at finite kk



F. Cinti  et al., PRL 105, 135301 (2010) Monte Carlo simulations:



IDC: insulting droplet crystal

SDC: superfluid droplet crystal

F. Cinti  et al., PRL 105, 135301 (2010) 

SF: superfluid

C: a single-particle crystal



IDC: insulting droplet crystal

SDC: superfluid droplet crystal

F. Cinti  et al., PRL 105, 135301 (2010) 

SF: superfluid

C: a single-particle crystal

Rydberg atoms can easily form a bubble crystal. 

r

V(r)

R

2

3     D
R



IDC: insulting droplet crystal

SDC: superfluid droplet crystal

F. Cinti  et al., PRL 105, 135301 (2010) 

SF: superfluid

C: a single-particle crystal

Effect of gauge fields on the dipole-blockaded gas? 

Rydberg atoms can easily form a bubble crystal. 



IDC: insulting droplet crystal

SDC: superfluid droplet crystal

F. Cinti  et al., PRL 105, 135301 (2010) 

SF: superfluid

C: a single-particle crystal

Rotation creates artificial gauge fields.

Effect of gauge fields on the dipole-blockaded gas? 

Rydberg atoms can easily form a bubble crystal. 



IDC: insulting droplet crystal

SDC: superfluid droplet crystal

F. Cinti  et al., PRL 105, 135301 (2010) 

SF: superfluid

C: a single-particle crystal

Rotation creates artificial gauge fields.

How rotation affect crystallization?

Effect of gauge fields on the dipole-blockaded gas? 

Rydberg atoms can easily form a bubble crystal. 
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M. A. Baranov,  et. al. 
PRL  100, 200402 (2008).

The Wigner-crystal states exist in the regime ν<1/7 for zero thickness.
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The Laughlin liquid is unstable for ν < 1/5!
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