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Aim:   1. To characterize the classical field description well enough that it can be trusted quantitatively
2. To determine in which physical regimes matter waves dominate the physics

How:  (*)   Determine error in many observables as a function of cutoff fc
                (**)  Location of lowest RMS(fc) error gives optimal cutoff,  magnitude of RMS gives a bound on accuracy

Bound on relative error:

Closing comments
● A higher than expected cutoff is indicated. Reasons:

➢ High energy modes are needed to correctly reproduce kinetic energy
➢ Other observables depend on low energy modes → not adversely affected.

● 2D/3D: can be similarly studied by comparing to:
➢ Extended Bogoliubov for quasicondensates
➢ Hartree Fock for the high-T limits
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We studied the accuracy of:

● Density n (matched exactly)

● Temperature T (matched exactly)

● Energy per particle E

● Kinetic energy per particle Ekin

● Interaction energy per particle Eint

● g(2)(x-y) correlation (local density fluctuations)

● n0 Occupation of lowest energy mode

● g(1)(x-y) correlation  (phase coherence)

● Coarse-grained density fluctuations (e.g. imaging pixels)
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● Exact results were obtained using the Yang-Yang solution.  

Plus a new algorithm to extract density fluctuations. 

● C-field ensembles were obtained using:

➢  Metropolis algorithm

➢  Thermalization of SGPE equations

➢ When kBT <~ µ, extendend Bogoliubov was used:

➢ quantum results using 

➢ c-field results using complex amplitudes for quasiparticle modes
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In c-fields:
Best cutoff is
significantly
higher than
usually used

= matter waves:
The most sensitive observables

Two behaviours
● kBT >~ µ  universal cutoff fc ~ 0.64      → basis mostly irrelevant

● kBT <~ µ  cutoff depends on density n → best to use trap basis
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