
As a final sensitive test for unknown systematic effects,
the data were separated into four time periods depending on
the sign of the HWP and double-Wien states. The results
are statistically consistent, as summarized in Table II. The
χ2 for averaging over the slugs in each configuration
is shown.
For a direct comparison of the measurement to theoreti-

cal predictions one must convolve the predicted asymmetry
variation with the acceptance of the spectrometers:

hAPVi ¼
R
dθ sin θAðθÞ dσ

dΩ ϵðθÞR
dθ sin θ dσ

dΩ ϵðθÞ
; ð3Þ

where dσ=dΩ is the differential cross section and AðθÞ is
the modeled parity violating asymmetry as a function of
scattering angle. The acceptance function ϵðθÞ is defined as
the relative probability for an elastically scattered electron
to make it to the detector [37]. The systematic uncertainty
in ϵðθÞ was determined using a simulation that took into
account initial and final state radiation and multiple
scattering.
Our final results for Ameas

PV and FW with the acceptance
described by ϵðθÞ and hQ2i ¼ 0.00616 GeV2 are

Ameas
PV ¼ 550$ 16 ðstatÞ $ 8 ðsystÞ ppb

FWðhQ2iÞ ¼ 0.368$ 0.013 ðexpÞ $ 0.001 ðtheoÞ;

where the experimental uncertainty in FW includes both
statistical and systematic contributions.

The correlation between APV and the 208Pb weak radius
RW is obtained by plotting the predictions for these two
quantities from a sampling of theoretical calculations
[8,40–45], as shown in Fig. 3, along with the green band
highlighting Ameas

PV and its 1-σ experimental uncertainty.
Single nucleon weak form factors are folded with point

nucleon radial densities to arrive at the weak density
distribution ρWðrÞ, usingQW ¼ −117.9$ 0.3which incor-
porates one-loop radiative corrections including γ-Z box
contributions [47–50] as an overall constraint. The corre-
lation slope in Fig. 3 is determined by fitting ρWðrÞ as a
two-parameter Fermi function over a large variety of
relativistic and nonrelativistic density functional models,
determining for each model a size consistent with RW and a
surface thickness a. This also determines the small model
uncertainty, shown in Fig. 3 (dashed red lines), correspond-
ing to the range of a [24,37,51].
Projecting to the model correlation to determine the

weak radius or alternatively the neutron skin (left and right
vertical axes, respectively), the PREX-2 results are

RW ¼ 5.795$ 0.082ðexpÞ $ 0.013ðtheoÞ fm
Rn − Rp ¼ 0.278$ 0.078ðexpÞ $ 0.012ðtheoÞ fm.

The normalization constant in the Fermi-function form
of ρWðrÞ used to extract RW is a measure of the 208Pb
interior weak density [37]:

ρ0W ¼ −0.0798$ 0.0038 ðexpÞ $ 0.0013 ðtheoÞ fm−3:

Combined with the well-measured interior charge density,
the interior baryon density determined solely from the
PREX-2 data is ρ0b ¼ 0.1482$ 0.0040 fm−3 (combining
experimental and theoretical uncertainties).
This result is consistent with the results from the PREX-1

measurement, which found Rn − Rp ¼ 0.30$ 0.18 fm
[52]. Table III summarizes nuclear properties of 208Pb from
the combined PREX-1 and PREX-2 results, including a 4σ
determination of the neutron skin.
Exploiting the strong correlation betweenRn − Rp and the

density dependence of the symmetry energy L, the PREX
result implies a stiff symmetry energy (L ¼ 106$ 37 MeV
[53]), with important implications for critical neutron star
observables. Figure 4 shows the inferred radial dependence

TABLE II. Ameas
PV for different HWP-Wien state combinations.

HWP/Wien Acorr sign Ameas
PV [ppb] χ2 #slugs

IN/Left − 540.7$ 29.9 46.9 27
OUT/Left þ 598.8$ 29.1 31.6 29
IN/Right þ 506.2$ 34.1 18.3 19
OUT/Right − 536.4$ 37.7 16.0 21
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FIG. 3. Extraction of the weak radius (left vertical axis) or
neutron skin (right vertical axis) for the 208Pb nucleus. Rch [46] is
shown for comparison.

TABLE III. PREX-1 and -2 combined experimental results for
208Pb. Uncertainties include both experimental and theoretical
contributions.

208Pb Parameter Value

Weak radius (RW) 5.800$ 0.075 fm
Interior weak density (ρ0W) −0.0796 $ 0.0038 fm−3
Interior baryon density (ρ0b) 0.1480$ 0.0038 fm−3
Neutron skin (Rn − Rp) 0.283$ 0.071 fm
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