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short reminder
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stable nuclei

neutron rich nuclei

neutron
skin

neutron halo

neutron proton

pressure forces
neutrons out

against surface tension



EOS, Esym und NSkin
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symmetry energy

slope parameter

curvature parameter

X. Roca-Maza et al., PRL 106 (2011) 252501

…
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MITP workshop @ Mainz: concluding remarks I

courtesy of Jorge Piekarewicz



model dependences: a difficult thing to deal with
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data

model 1 model 2

object of desire

tool

OR

conclusion:

use
least model
dependent
method!

extract



parity violating electron scattering
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X. Roca-Maza et al., PRL 106 (2011) 252501

:PREX
[S. Abrahamyan et al., PRL 108 (2012) 112502]
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the stage
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EB-mode (external beam):
155 MeV @ 300 µA (pol.) 

ERL-mode (energy recovering mode):
100 MeV @ 10mA (unpol.)

Mainz energy recovering
superconducting accelerator

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



MESA
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P2

full azimuthal coverage!



P2@MESA: go for ultimate precision

9/16Dominik Becker

resolve elastic!

:GOAL

dRn/Rn (208 )Pb ≈ . %0 5 

Chuck Horowitz



future programs
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PREX-II
reduce stat. error

CREX
48Ca 

MESA
additional Q2 point

for 208Pb

Chuck Horowitz, Zidu Lin

arXiv: 1505.06358 (2015)



courtesy of Jorge Piekarewicz

MITP workshop @ Mainz: concluding remarks II
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do we need more than one point? 
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can we do more than one point?

infinite money and time available?

PV e- scattering QaD

YES

YES

NO YES 

set absolute scale

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



the stage
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Mainz Microtron
up to E = 1.6 GeV

HIGH

resolution
σΕ < 0.1 MeV

reliability
85% (7000 h/a)

TAPS Crystal Ball



QaD method: coherent π0 photoproduction
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SYSTEMATICS 

PRELIMINARY

208

116

58

120

124

γ + A(g.s.) → π0 + A(g.s.)

γγ

M. Isabel Ferretti BondyJorge Piekarewicz, ICNT2013



conclusions
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@PRECISION  MESA
@SYSTEMATICS  MAMI

A1

A2

THEORY
EXPERIMENT



A1@MAMI: transverse asymmetry
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constrain systematic error
in PVES 

new calculations with
Coulomb distortions

and dispersion corrections

first @test at A1 MAMI
investigating 12C and 58Ni


