
Bose-Einstein 
condensation and 

superfluidity







How to observe a BEC?
• London in 1938 was the first to propose that BEC was 

the mechanism behind superfluidity.
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• Is a superfluid a BEC?  

• There is one fundamental difference: superfluids 
have interactions.  

• It should be possible to have a BEC even without 
any interactions.
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• We need a sufficiently high Tc: 

• Can use very small mass.  

• For many years people tried to use hydrogen.  

• But hydrogen is a mess to work with. 

• So maybe use He. 

• But He condenses into a superfluid. 



• The solution was using magneto-optical traps. 

• Laser cooling 

• Evaporative cooling.
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Evaporative cooling
• Coils create a magnetic trap that works just like a 

3D harmonic oscillator.  

• Hot atoms (tail of the Boltzmann distribution) 
escape the trap.  

• The atoms that remain are colder.



• First BECs was produced in 1995 by Cornell and 
Wieman at University of Colorado at Boulder NIST–
JILA lab.  

• They used Rubidium atoms cooled to 170 nK 

• In the same year Ketterle at MIT did the same with 
Sodium atoms. 
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