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1/ Generalized Measurement
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1/ Treatment of Light
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2/ Bose-Einstein Condensation

Maxwell-Boltzmann \dB
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2/ BEC - Hamiltonian

Second quantization

i= [aedt @) |2V )+ 2t )b )| Do
a,a1] =1 (), 0 ()| =a(r )
1 N 7) 1 | n 1"
) = —= (a")"[0) ) = o= | [ o ()1 | 10
(a'a) =n Wt (r) ¢ (r)) = n(r)

ooooooooooooooooooo



2/ BEC - GPE

Gross-Pitaevskii Equation
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Four-Wave Mixing S
Second Harmonic Generation ’ ?
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2/ BEC - Beyond GPE

Bogoliubov Approximation _—
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Hamiltonian to second order in §% (r) “

First order vanishes for GPE solution
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Bogoliubov Transformation diagonalizes Hamiltonian
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2/ BEC - Beyond GPE

Well what did that mean?

K =FEy+ ) Ejala;
J70
We have reformulated the problem in terms of
noninteracting quasi-particles.

Quasi-particles represent collective excitations, unless
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2/ BEC - Beyond GPE

Uniform gas (V (r) = 0): low energy excitations are phonons
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3/ The Interaction

large detuning
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4/ Toy Example
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The End
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