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FIG. 7. (Color online) Extracted neutron densities for 24206298 pp
with two types of error envelopes shown together with DH neutron
densities (dotted lines) and point proton densities by unfolding charge
densities (dash-dotted lines). The cross-hatched and hatched error
envelopes were estimated by Egs. (8) and (6), respectively.

J. Zenihiro et al., PRC82, 044611 (2010).



TABLE VI. Obtained values of r,, r,,, and Ar,, for 2*Pb compared with several experimental and theoretical results (all in fm). Except for
this work, the errors are statistical only.

Model Experiment
SkM* SkX NL3 DD-ME2 FSUGold GDR® PDR" antiproton® (p, p)at 800 MeV? (p, p)at 650 MeV® This work
rp 545 544 546 - - - - 5.44 5.45 5.46 5.442(2)
rn 5,62 5.60 5.74 - - - - 5.60 5.59(4) 5.66(4) 5.653700%%
Ar,, 0.17 0.16 0.28 0.19 0.21 0.19(9) 0.18(4)  0.16(2) 0.14(4) 0.20(4) 0.21 1;*8:32;

“The isovector giant dipole resonance (GDR) from 208Pb(a, ') at E, = 120 MeV [12].
®The measurement of “pigmy” dipole resonance (PDR) strength from 28ph(y, y') [19].
“The analysis of the x-ray cascade from antiprotonic atoms assuming two-parameter-Fermi distribution for both p, and p, [18].

dRef. [9].
¢Ref. [13].
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FIG. 8. (Color online) Systematic behavior of the neutron skin
thicknesses for 2*#2%28ph, The filled circles are the results of
this work with the two types of error bars. The filled squares
and triangle are from the analysis of proton elastic scattering at
650 MeV [13] and x rays from antiprotonic atoms [18], respectively,
with statistical errors only. The open triangles, crosses, and diamonds
show the calculations of relativistic mean-field models with NL3 [45],
DD-ME2 [46], and FSUGold [47] parametrization and the open
circles, squares, and stars are from nonrelativistic mean-field models
with SkM* [43], SkP [44], and Sly4 [48] parametrization.

J. Zenihiro et al., PRC82, 044611 (2010).
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Lead (298Pb) Radius Experiment: PREX

Elastic Scattering Parity-Violating Asymmetry E=1 GeV, § = 5°

Z0: Clean Probe Couples Mainly to Neutrons
( T.W. Donnelly, J.Dubach, I Sick )
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A technically demanding measurement:

‘Rate ~ 2 GHz

sExploits the large neutron
coupling of the Z boson
sNeutron size sensitivity
-Separate excited state at 2.4 MeV enhanced al: :plpr 9’:’ late Q
-Stat. Error ~ 15 ppb el
.Syst. Error ~ 1 0 2 % Data collection at JLab
August 3,2009

Hall A in March 2010

Overview of Parity-Violating Electron Scattering Slide from PREX collaboration
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Dipole Polarizability

Static Dipole Polarizability
Electric Dipole Polarizability

E1/A;

EC 0,

AT 53 18 HE

E(Cxt T Bm., F1A T IS

2% 3CHk[8]



Dipole Polarizability
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Dipole Polarizability
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Figure 6-19 Systematics of dipole resonance frequency. The experimental data are taken
from the review article by E. Hayward (Nuclear Structure and Electromagnetic Interactions,
p. 141, ed. N. MacDonald, Oliver and Boyd, Edinburgh and London, 1965), except for “He,
for which the resonance frequency is that given in the survey article by W. E. Meyerhof and
T. A. Tombrello, Nuclear Phys. A109, 1 (1968). In the case of the deformed nuclei, which
exhibit two resonance maxima, the energy represents a weighted mean of the two resonance
energies. The solid curve represents the estimate based on the liquid-drop model (see Eq.
(6A-65)).



Hydro-dynamical Approach *E. Lipparini and s. Stringari, Phys. Lett. 112B, 421 (1982).
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P.-G. Reinhard and W. Nazarewicz, Phys. Rev. C 81, 051303(R) (2010).

Self-Consistent Mean Field Theory
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FIG. 1. (Color online) The covariance ellipsoids for two pairs
of observables as indicated. The filled area shows the region of
reasonable domain p. (Left) Neutron skin and isovector dipole
polarizability in °*Pb. (Right) Neutron skin in *Pb and effective
nucleon mass m*/m in symmetric nuclear matter.
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FIG. 2. (Color online) Correlation (6) of various observables with
the neutron form factor F, (g = 0.45 fm~') in 2**Pb.

P.-G. Reinhard and W. Nazarewicz,
Phys. Rev. C 81, 051303(R) (2010).



The excellent correlation between the neutron skin and
dipole polarizability is not surprising as rsin X @pdasym
[32]. The experimental value of «p for 208ph is 13.3+
1.4 fm? /MeV [33] while the value obtained by the Lorentz fit
to the total experimental photodisintegration cross section is
13.6 fm?/MeV [31]. As seen in Fig. 1, both values are
consistent with the SV-min predictions for rg;,. However, a
10% experimental uncertainty due to statistical and photon-
beam calibration errors makes it impossible to use the current
best value of ap as an independent check on neutron skin.

such as symmetry energy and pressure. JAn indicator that

is particularly attractive, as it can be measured in finite
nuclei, is dipole polarizability. Unfortunately, the current best
experimental value of ap in 2%Pb is not known precisely
enough to offer an independent check on the neutron skin or

to provide a quality constraint on EDE. |We also demonstrate

P.-G. Reinhard and W. Nazarewicz,
Phys. Rev. C 81, 051303(R) (2010).
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