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Title of the Poster
Achievements of the first Funding Period

Big Questions
● How can we describe the complexity of nuclear properties in
terms of fundamental interactions?
● A novel experimental program at the border between few-body
physics and nuclear astrophysics will become possible at MESA.
● Accurate determination of the neutron skin thickness of nuclei
provides unique experimental constraint on the symmetry energy
of the nuclear Equation Of State (EOS).
● Low-energy, high-intensity electron scattering are ideally suited
for low-energy few-body physics to benchmark modern chiral
Effective Field two- and three-body interactions.

● First high-resolution π spectroscopy
Methods to establish an absolute calibration
of the MAMI beam energy on the level of 10
keV/c are being developed.

● Deuteron form factor
Extraction of the charge form factor of the
deuteron will be available by mid 2016.

● Lithium target development
● Feasibility study of neutron skin program

Physics Program for second Funding Period (2016 - 2019)
Neutron skin measurement program at MAMI and MESA
The coherent Ag.s.(𝜸,𝛑0)Ag.s. reaction will
be used to obtain information on the
matter form factor of three spin zero nuclei (116,120,124Sn) over the photon energy
range from threshold to 350 MeV at A2.
Milestones for the 2nd funding period:
● Comparison with latest DFT calculations to benchmark the sensitivity to
the neutron density.
● Extension of the method to calcium (40,48Ca) and lithium (6,7Li)
isotopes to study the dependence on the asymmetry of the nucleus.
● MITP program “Neutron skin of nuclei: from laboratory to stars” to
deliver a reference of the state-of-the-art in the field.

Transverse asymmetries of medium-heavy nuclei
Combining the expertise of the PIs in N and P2 and the DAQ electronics of A4 with the spectrometers of A1 allows for a parity-violation
program at MAMI yielding both immediate physics output and tests
under real experimental
conditions of components of the P2 experiment and the beam
stabilisation for MESA.

Milestones for the
2nd funding period:
● Measurement of beam-normal single-spin asymmetries for mediumheavy nuclei and comparison with modern theoretical predictions.
● Measurement PVES on 12C at A1 with commissioning of detector
electronics and beam diagnostic for the MESA PVES experiments.

The future accelerator MESA will enable a
new generation of high-precision parityviolating electron scattering (PVES) experiments in Mainz. The P2 experimental setup,
allows a measurement of the neutron skin
thickness in heavy nuclei with unprecedented precision.
Milestones for the 2nd funding period:
● Extensive simulation (event generators, optimisation of settings,
and choice of large nucleus) for the MESA measurement.
● Development and commissioning at MAMI of the target.
● Design study of further extension of the neutron skin program
at MAGIX

Few-body studies at MAMI and MESA
New uncharted possibilities will be opened by MAGIX to benchmark
EFT in the low Q2 regime. The current physics program at A1 will also
allow for a timely commissioning under real experimental conditions
of substantial part of the future MAGIX setup.
Milestones for the 2nd funding period:
● Theoretical calculations and
detector performance optimisations for various electron
scattering processes.
● MITP program to define the
crucial experiments and fundamental observables at MAGIX.
● Development of a new gaseous target for 3,4He.
● New measurement of the form factor for 3He at A1 to address the
quest for future muonic helium measurements and to serve as
commissioning of the new gaseous target for MAGIX.
● Development of a recoil/tagging detector to be used at MAGIX.

Role within the CRC
● Project N represents a cornerstone of CRC 1044 since it provides the connection between hadron properties as
accessed in all other projects and complex nuclear systems.
● Relations: form factors in light nuclei (S1), polarisabilities in few-nucleon systems and electrodisintegration of the
deuteron (S2), detector development and commissioning for the few body program at MAGIX (P1, S1 and S2),
neutron skin via parity-violating electron scattering and beam-normal single-spin asymmetries (P2).
Principal Investigators: M.O. Distler, J. Pochodzalla, C. Sfienti

Associated Investigators: J. Golak, K. Paschke

