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short reminder
stable nuclei

neutron proton

plr)

pressure forces
neutrons out :
against surface tension:

neutron
skin
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EOS, E,,, und Ngy;,
0 E(p,8) = E(p,0) + Egm (p) 82+ O (5)°
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From Measurable Observables
to the Neutron Skin

Pb neutron skin thickness

Cross section, asymmetry, spin
observables, ...

Impulse approximation, off-shell
ambiguities, distortion effects, ...
he neutron radius/skin to these Official Flornida Presidential Ballot

Follow the arrow and Punch the appropriate dot

Bush > '.
Buchanan

ore

All observables are equal, but
some observables are more equal
than others ... Pedigree!

Mader
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model dependences: a difficult thing to deal with
object of desire

model 1 model 2 5116



parity violating electron scatterin
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O From strong probes
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the stage

Maiinz energy recovering kb
superconducting accelerator [ ikie

1.3 GHz c.w. beam
normal conducting injector LINAC
superconducting cavities in recirculation beamline

Injector Therm.Source
Linac  +Pol.Source

: EB-mode (external beam):
: 155 MeV @ 300 A (pol.)

: ERL-mode (energy recovering mode): :
: 100 MeV @ 10mA (unpol.) 716
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P2@MESA: go for ultimate precision
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future programs

PREXI ‘798 & \Esa

reduce stat. error g - additional Q2 point

CREX for 203Pb

002  Improve these error bars
at Mainz or by combining
Mainz and JLAB data

054444+ § Chuck Horowitz, Zidu Lin

i) arXiv: 1505.06358 (2015) 10/16
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Theory Informing Experiment

R.n=5.5012(13) fm
0

Uncertainty quantification and covariance analysis
(theoretical errors & correlations)

+ Exp.

— 520176 fm
1073 — Tuw=0207 fm

— Ly=0235fm

— L =0260fm .

' ' — 1,,=0286fm
As precisely as “humanly possible” - fundamental 108 gL

nuclear structure property q (fm 1)
To strongly impact Astrophysics?

What astrophysical observables to benchmark?

pa

ok =5.826(181) fm

II|IIII|IIII|IIII
* DREX

— Iye=0.176fm

— Ly =0.207 fm

— rpe=0.235fm

— Le=0.260 fm

— Ly=0.286 fm

over many " nuclel’’

PREX, GF{E}'E, SREX, ZREX, ...

Q-square point?
Radius and diffuseness ... the whole form factor?

courtesy of Jorge Piekarewicz
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do we need more than one point?
YES

aW-edome ‘ can we do more than one point? ‘

IS not enough!

lvzs
S

— ‘ infinite money and time available? ‘
R ]
Ein ofe;p;mnent 4_(“ IZJT'H ' &
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- RAT 1L e ‘ PV e scattering ‘

set absolute scale

M. Centelles et al., PRL 102 (2009) 122502 12/16



the stage

W&

inz Microtron
upto E = 1.6 GeV

HIGH
resolution
6. < 0.1 MeV
reliability
85% (7000 h/a)

‘ Parity
I |Violation
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B Ray(1979) —
® Kraznahorkay(1999)
A Trzcinska(2001)
Klimkiewicz (2007)
Terashima(2008)

124 128 132

Jorge Piekarewicz, ICNT2013
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conclusions

PRECISION@ MESA
SYSTEMATICS@ MAMI
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A1@MAMI: transverse asymmetry v
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constrain systematic error
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