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Classical Fields Abstract: srmal state
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e Assume highly occupled modes . [ k alldlty and
Replace mode amplitude operators day, c
With complex numer amplitudes & results [4].
I ,Quantum field theory, without discretized particles”
For many problems c-fields are the only viable method Dimensioniess temperature Dimensionless cutoff  f, — % « Local Density approximation (LDA)
(especially when single realizations are needed) [2],[3]. T .
d Perennial questions: T = Z for — 2_7T — Grand Canonical ensemble
(*) Fine, but, are the effects real? 1y T Ar (rest of gas acts as a reservoir)
(**) is it quantitative or only qualitative? oal gas deg;mw omporature | 0© Broglie wavelength Ar = ﬂf];gl 5 95 as &5 1o
S (***) what was the cutoff used? "

Eigencutoff matched to a single observable relative and global estimator
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o gi . systematic error? This is relevant 0.0p. = 0:00005 T, , T=00000T, , T=08T,
£ 1 for practical considerations. For / i A\ E iy
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Spatial region, it Is good to know 0505 06 07 08 D204 0608 1 0204 06 08 1
the sensitivity of results in other cutoff 1. cutoff f, cutoff £,

+ E,,, Kinetic energy per particle  *————— y, .t ovireme behaviour

*varN / N Coarse-grained fluctuations ‘/

+ | _phase grain volume (~ coherence length 7,)

regions with a different density on

this choice of cutoff fc. Global eror RMSa,B,...(T»fc)=J(5a)2+(5ﬁ)2+"'
Furthermore, this information
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] hElpS to judge how good the Error in any observable will be < RMS
* Half-width of ¢/¥/(x) i i i ihi
g cIa55|caI flEldS are in dESCFIbIng the Kinetic energy and coarse-grained fluctuations capture most extreme behaviour
* p, condensate fraction system overall. — use these only

Accuracy and optimal cutoff

. ~ o 1 accuracy ______31,5 o
in the ideal gas S IR
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2 1025 € J 00101 1 10 100 > T=0.08T, optimum cutoff
i 0.6 () E 0.4 r =T/T ® 0.2 and less 4_ 0.75 (o
%‘T 0.4} 001 1 100 ; optimum cutbff - : 1 E oL— ' : ' e E'
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& 02l d optimum cutoff lo75 . § | 0.5 g cutoff f 001 1 100
= T=0008T - N 0.4 T, 10.25 ¢
g ol—r L |05 B | toff f 0 Recommendation: T=1/14
: 10.25 cutott 1 0.0104 1 10 100 - = |
02 04 06 08 1 Lyt 0 Don't use classical fields, 2
cutoff 0.01 1 100 Recommendation: T =1/ 3) at the least not near the ideal gas regime —
_ Accuracy better than 10% for T = 0.49 T, =4
Recommendation: T=1 g 1 Usef =0.78§ (Energycutoff=1.9k,T)
Accuracy better than 10% for T < 0.007 T, — = —
Use f, = 0.65 (Energy cutoff=1.3 kzT) F d h . .
(compare to exact Yang-Yang solution [1] in 1D system)
* Cutoffs and accuracy depend strongly on the observable. e T
Kinetic energy and coarse-grained density fluctuations are Exact y dependence in interacting gas! __io o R
most Incompatlble' Interaction strength Temperature <Z§ 50
* We found the temperatures and best cutoff for which a L9 T=T1=0_0016 25
. . . . . . B d 0% 5 2 3 2
consistent and accurate c-field description exists in 1D p— T 10 0 " 10 10
and 3D. However, the 2D ideal gas is never well described. .
. 1 v=2e-6 @ P '
* Above a crossover region near the degeneracy = y=1e5 m ' D 00s | l l
. . oy . ~ 0.3 7 y=2e4 [ | : ;f'. 06
temperature, estimates for different quantities can no = v=203 @ ) T 0% i g
: . . : 3 | yo503 a - £ 004 \
longer be reconciled, explicitly showing the way that the . ..- 002 \ |geal gas
classical field description breaks down. N o2 3 ?TTiches 1hos odbor 0001 i
* Preliminary results in the interacting quasicondensate: = 1 ‘ !
Same cutoff as ideal gas, <10% accuracy also possible. S o1 - 068 T—
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: : Quite similar to ideal gas: 5% accuracy
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