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BEC in phase diagram



Roadmap to BEC

Nobel lecture, Ketterle



Signal of BEC

JILA



Spin-1 BEC experiments

MIT, W. Ketterle (1998) GaTech, M. S. Chapman (2001)
U. Hamburg, K. Sengstock
Gakushuin Univ., T. Hirano
Berkeley, D. M. Stamper-Kurn

23Na 87Rb

PRL 80, 2027 (1998). PRL 87, 010404 (2001).



Hyperfine structure
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Spin-1 atoms collisions
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Spin interaction
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Zeeman effect
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Collisions in B field

B field prefers more |0> 
component.
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Single mode approx.
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Separation of spatial and 
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Two simple cases:

1. Small spin-1 condensate

2. Homogeneous spin-1 condensate (valid at short times)
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SMA orbits in B fields
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Spin evolution
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Spin Evolution
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Dynamical stability

Stable (c2>0) Unstable (c2<0)
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Methods:

•Effective potential method 
(analytical and qualitative for 
uniform system)

•Bogoliubov eigen-mode 
(analytical and quantitative  for 
uniform system)

•Numerical simulation (trapped 
system)Homogeneous and B = 0



Classical version
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Quantum version

Linear response theory
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Bogoliubov spectrum (I)
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Bogoliubov spectrum (II)
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Results

19 μm
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Domain formation
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Summary

Coherent spin mixing dynamics in B fields

Dynamical instability and spontaneous domain 

formation



Thanks.
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