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Trapping and cooling  





MOT (Boulder) 



MOT (MIT) 



Fermions in optical trap 

(Duke University) 



Typical parameters 

pKTTT

KnKT

HzHz

mncmn

N

MinDeg

Deg

z

20~,06.0/

7.1500200~

20~,30060~

3.0~,102~

10103~

3/1312

76



Two BEC on atom chip. (MIT) 



New experimental possibilities  
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Possibility to change interaction.  
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Feshbach resonance 
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Bose-Einstein Condensation 



Density distribution 
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Collective oscillations. Stringari 

prediction and experiment 



Lee-Huang-Yang correction 
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LHY correction. N. Navon et. all, 

2011  



Rotation. Vortex lines 

1954. Feynman, R.  1949; Onsager, L.
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Rotation of normal and superfluid 

liquids 

Normal Superfliud 

Vortex line 



Structure of a vortex line 
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Two classical limits of QM 
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From quantum electrodynamics to 

classical Maxwell equations 
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Why Maxwell equations do not 

contain h ? 
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Bose-Einstein Condensation -

classical limit for the Broglie waves 

1947  ,Bogoliubov N.N.
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From particles to classical waves 
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Equation for  

problem. in this equations Maxwell  theof role Plays

length scattering wave- is,
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1961 ,Pitaevskii L.P. 1961; Gross, E.P.
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Interference experiment 

Laser knife 









Interference independent 

condensates 



Continuous phase measurement 



Mott transition in optical lattice 
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Strongly interacting dilute liquid 
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Universal liquid 

 liquid" universal" - 
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Weakly bound dimers of fermions 
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Recombination rate against 

scattering length 



Limiting cases at T=0 

liquid universal   3)

gas-BCS dilute Superfluid
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Vortexes in superfluid Fermi-liquid 
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Experiment at MIT 





Transition point singularity in the 

unitary Fermi gas. 

M. Ku et. Al., 2012 
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