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Ill Weakly interacting gas of bosonic dimers

Elastic interaction BEC stability

"Old answer" • 2a

4-body problem Exact solution for a » R
Petrov etal, 2003

• 9 variables

Zero-range approximation

r,->0

Integral equation for f

k—-0 s-wave scattering; 3 variables

*¥=<po(rl)<po(r2)(\-add/R)

I exp(-r/a)

add =0.6 a

Monte Carlo Giorgini/Astracharchik 2004



Weakly bound dimers - • The highest

rovibrational state of the diatomic molecule

U

Collisional relaxation to deep bound states
(~1msforRb at /7~1013 cm"3)

2 '

Atom-dimer collisions (a»Re)

Weakly bound dimer ~ a

^ l z e * Deep bound state ~ f\(50 A )«a

2
2 particles are identical fermions

Pauli principle



Molecule-molecule collisions

a

m — M arei = C
hRe f Re

m V a
; s = 2.55

Petrov et al 2003

1
r seconds

Molecules of bosonic atoms

a»R

h
Resonance enhancement Q-rel ~ a T

m



Suppressed collisional relaxation

Fast elastic collisions ^ add = 0.6a

Efficient evaporative cooling *• BEC

JILA, Innsbruck, MIT

ENS, Rice
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