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Figure 4. (color online) Comparison of slda fits at zero range with zero-range extrapolated qmc upper bounds (blue) with all
unbiased zero-range extrapolations (green) from [12, 18] listed in table III. The light (yellow) band is the experimental value of
ξS [5]. In addition, we fit the exact ξ2 = −0.4153 · · · value discussed in section II C (not shown in the plot).

for N+ = 4 [18] and for N+ ∈ {4, 14, 38, 48, 66} [12], and
experimental measurements of 6Li for N+ ≈ 106 [5]. (Al-
though not strictly at zero-range, the error induced by
the non-zero range in the 6Li experiments should be less
than 0.003 (see also section III C).)

We use these points to fit our three-parameter zero-
range slda, finding:

ξS = 0.3742(5), α = 1.104(8), η = 0.651(9). (8)

These error estimates must be taken with a grain of salt
since not all of the error bars quoted in table III are
1σ normal standard deviations. This is reflected by the
small reduced χ2r = 0.2 of the fit but shows that the slda
does a remarkable job of modelling the unitary Fermi
gas. The results of this full fit are shown in figure 4.

This addresses one of the concerns raised in [2] where
the suspiciously large value of η found by fitting fnqmc
results (see table ??) was noted. The effective mass and
gap obtained by this fit are much closer to the values
η = 0.50(5) and α = 1.09(2) obtained from the N+ = 66
qmc quasiparticle dispersion relation [19, 20], and the
values η = 0.45(5) [21] and η = 0.44(3) [22] extracted
from experimental data. It appears that a large part
of the previous discrepancy is due to the fixed-node

approximation which works well for small systems, but
systematically overestimates the energy of large systems.
The gap still appears too large, but without more data,
we cannot conclude that this is a failing of the slda.

We regard the slda with the parameters (8) as the best
dft for modelling properties of the zero-temperature
symmetric ufg that are not sensitive to large gradient
corrections.

N+ ξN+
Method

2 −0.415332919 · · · exact (see section II C)
4 0.288(3), 0.286(3) exact diagonalization [18]
” 0.28(1) afmc [18]
” 0.280(4) afmc [12]
14 0.39(1) afmc [12]
38 0.370(5), 0.372(2), 0.380(5) afmc [12]
48 0.372(3), 0.367(5) afmc [12]
66 0.374(5), 0.372(3), 0.375(5) afmc [12]
106 0.376(5) experiment [5]

Table III. Unbiased zero-range box energies. Most are extrapo-
lated afmc results except as noted. The ξ4 values are consistent
with our upper bounds 0.2839(3) (VPT ), and 0.2829(3) (V2G).
This agreement indicates that the systematic error due to the
fixed-node constraint is sub-percent for N+ = 4.


Stefano suggests referencing the SLDA description here.


