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Neutron Skin for beginner
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Where do the neutrons go?
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Neutron Skin for beginner

Where do the neutrons go?
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18-OM smaller 55-OM lighter ... same EOS
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18-OM smaller 55-OM lighter ... same EOS
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18-OM smaller 55-OM lighter ... same EOS
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18-OM smaller 55-OM lighter ... same EOS

X. Roca-Maza, at al. Phys. Rev. Lett. 106, 252501 (2011)
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...from deep inside to outer space ...
¥

constrain the E(
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The answer to the ultimate question
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What do these data points have in common?
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The answer to the ultimate question
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WHY?

....do we produce these plots in the first place?!?! - E X
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WHAT?
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WHAT?
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WHAT?
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E11 oscillation of neutron skin
against core?
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A. Tamii et al., Phys. Rev. Lett. 107, 062502 (2001)
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oscillation between
neutrons and protons
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The long winding road ....
-
.TROM MEASURABLE
OBSERVABLES TO THE
NEUTRON SKIN

All observables are equal, but

some observables are more equal
than others ... Pedigree!

< tp Neutron Skins of Nuclei: from laboratory to stars

I b CONCETTINASFIENTI C. Horowitz, J. Piekarewicz, CS, MVdH

z Institut
Tlo otical Physics



The long winding road ....
‘-

[Offiial Florida Presidendial Ballor]|..,TROM: MEASURABLE
o |  OBSERVABLES TO THE
NEUTRON SKIN

Bush

Buchanan

Cross section, asymmetry, spin

observables, ...

(<) 2000 Mike Collins, Taterbrians.com

Impulse approximation, off-shell
ambiguities, distortion effects, ...
CRee— T ——————— | — — R

1tp Neutron Skins of Nuclei: from laboratory to stars

Mainz Institute C. Horowitz, J. Piekarewicz, CS, MVdH
hoorotica ysics
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Theory informing experiment
"
TROM MEASURABLE
OBSERVABLES TO THE
NEUTRON SKIN

As precisely as “humanly possible” - fundamental
nuclear structure property
To strongly impact Astrophysics?

. A2 5 : : What astrophysical observables to benchmark?
Uncertainty quantification and covariance analysis

(theoretical errors & correlations)

—m

Radius and diffuseness ... the whole form factor? -
e — 1tp Neutron Skins of Nuclei: from laboratory to stars
—

I » CONCETTINASFIENTI C. Horowitz, J. Piekarewicz, CS, MVdH

Mainz Institute
Thoeoreotical Physics



Neutron Skin@Mainz
VY = o pe

MESA: Parity Violation
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C. J. Horowitz, Phys. Rev. C 92, 014313 (2015)
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The long winding road ....

PREX, CREX, SREX, ZREX, ...

M. Centelles, et al Phys. Rev. Lett. 102, 122502 (2009)
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The long winding road ....

PREX, CREX, SREX, ZREX, ...

M. Centelles, et al Phys. Rev. Lett. 102, 122502 (2009)
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The long winding road ....
4 s

PREX, CREX, SREX, ZREX, ...

M. Centelles, et al Phys. Rev. Lett. 102, 122502 (2009)
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Neutron skin extraction:

\
F A I R Q J = Nuclear structure away from stability

FRIB = Experiment informing theory
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Neutron Skin@Mainz
MAGIX: Internal Target

iz Polarizability: Compton scattering
LYSO detector and Si-Recoil detector
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Neutron Skin@Mainz
MAGIX: Internal Target

iz Polarizability: Compton scattering
LYSO detector and Si-Recoil detector
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