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Neutron Skin Nuclear Equation of State

Neutron and proton density in nuclei are well approximated Nuclear Equation of State (EOS) describes the density . 1? g
by 2-parameter Fermi distribution: dependence of the nuclear energy per nucleon: 032 r=0.98 Z, O~
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—xperimentally and theoretically produced Ry, in “Pb have strong correlation with R, allowing for its model N BT
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measurement.

had large systematic uncertainties. But precise study of NS is

crucial to restricting the Nuclear Equation of State.
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Bridge between nuclear physics and astrophysics

Electron weakly couples to neutrons better than to protons, and coupling depends
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C o3 & PREX-2 utilized this method to determine R... in 298Pb to be 0.28 + 0.07 fm.
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Phys. Rev. Lett. 126 (17), 172502 (2021) These results are in tension with PREX-2, providing motivation to reproduce the measurement with MREX. Phys. Rev. Lett. 120 (17), 172702 (2018)

MESA, P2 and MREX

To simulate the tracks of the scattered electrons inside the detector set-up, the raytracing
tool is used. Target position is chosen to:

Mainz Energy-Recovering Superconducting Accelerator (MESA)
will provide us with:

= 155 MeV beam kinetic energy B=0.70 T, target center @ z = -360 mm

= Match the average momentum transfer
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Monte-Carlo simulation

General information Inelastic and quasielastic scattering Measuring time

The P2 simulation frameworkY) was modified for MREX.
't uses Geant4 to simulate interaction of:

Solenoid geometry leads to 25 MeV excitation energy Simulation combined with theoretical predictions!? for Ag,,

acceptance. Precise modeling of non-elastic lines is necessary. and € show the achievable measuring time to be:
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Cross section and asymmetry of quasielastic electron scatterin
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. . at low Q< is uncertain. 0 -
particles with the detector set-up = 1500 hours to reach 0.5% uncertainty for R,
't also includes the Cherenkov-detector response function. Moving target upstream and adding shielding allow to reduce The exact measuring time depends largely on beam
@ Eur. Phys. J. A 54, 208 (2018) the acceptance and the rate of non-elastic events. monitoring and quasielastic contribution, predictions for
~ E — which will be improved in the future.
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Conclusion

Precise determination of NS thickness in 2“8Pb is a great tool for bridging Nuclear Physics and Astrophysics. The results of the Monte-Carlo simulation of the forthcoming MREX show that it can be done in
Mainz. We calculate corresponding systematic uncertainties and explore possibilities to reduce them, resulting in the reachable measuring time of 110 and 1500 hours to match or double PREX-2 uncertainty.
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