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Abstract: Classical or c-fields are a way to tractably describe the thermal state

of a quantum Bose gas with an ensemble of complex wave functions.  They are
widely used as one of the only practical methods for  quasicondensates and    

partially condensed gases but much uncertainty over their accuracy
remains. We benchmark many observables together to the exact solutions for 

a local density. This allows us to confidently determine the range of  validity and 
specify good values for the cuttoff parameter that is essential for accurate results [4].
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How does a non-optimal choice of
fc affect the observables, and their
systematic error? This is relevant
for practical considerations. For
one thing, in a nonuniform system,
when the cutoff is matched in one
spatial region, it is good to know
the sensitivity of results in other
regions with a different density on
this choice of cutoff fc.
Furthermore, this information
helps to judge how good the
classical fields are in describing the
system overall.
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Summary:
• Cutoffs and accuracy depend strongly on the observable.

Kinetic energy and coarse-grained density fluctuations are
most incompatible.

• We found the temperatures and best cutoff for which a
consistent and accurate c-field description exists in 1D
and 3D. However, the 2D ideal gas is never well described.

• Above a crossover region near the degeneracy
temperature, estimates for different quantities can no
longer be reconciled, explicitly showing the way that the
classical field description breaks down.

• Preliminary results in the interacting quasicondensate:
Same cutoff as ideal gas, <10% accuracy also possible.
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Forward to the interacting gas
(compare to exact Yang-Yang solution [1] in 1D system)

Ideal gas

Ideal gas

Quite similar to ideal gas: 5% accuracy

same energy cutoff ~1.3 kbT

Exact γ dependence in interacting gas!

The dreaded
cutoff kc
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