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Many thanks to Nick Proukakis and Stuart Cockburn for important discussions and for providing us with comparison SGPE data.

● Initially g=0, 
         (coherent ground state at T=0)
● At t > 0, we quench g to a positive value
         
● A prototype of various phenomena:

- turning on a Feshbach resonance
- changes of the transverse trapping

● One essential parameter:
(= density per healing length          )

● Physically relevant units:

● Treat with number-conserving 
Bogoliubov method as per 
Y. Castin, R. Dum, Phys. Rev. A 57, 3008 (1998)

Most structures are of healing length size 
but experiments do not resolve this. 

However...

Pair correlations

● At t=0, start with an SGPE thermal 
ensemble in the quasicondensate regime.

● Evolve 
hybrid SGPE / positive-P equations

● This corresponds to turning on 
beyond-mean-field effects at t>0

● Observe:
  - quantum quench effects as above,
  - intermingled with thermal correlations
● Additional depletion
● Antibunching locally, 
● At large distances: correlation waves

● Scaling with interaction strength
 - SGPE description is invariant when 

gN is kept constant
- However, beyond-mean-field effects

strengthen when g grows.
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87Rb, trap units(x), µ=22.4 coupling γ=0.01 N=20000 atoms ω = 9x32x32 Hz
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(at t=0.12 after quench)
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Added noise terms
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Decreasing N, 
Constant gN
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Extra depletion as
N decreases, and 
g grows 
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SGPE N=20000 ωperp = 32 Hz
N=4000 ωperp = 71.6 Hz
N=2000 ωperp = 101 Hz
N=1000 ωperp = 143 Hz
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