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Scattering experiments with radioactive
beams at FAIR (CDR)
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Experiments at storage rings (CDR)
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Light-ion scattering in the storage ring (EXL)

TECHNISCHE
UNIVERSITAT
DARMSTADT

Scattering in inverse kinematics

Low-momentum transfer region
often most important, e.g.,

- giant monopole excitation
- elastic scattering
Experimental difficulty

- low recoil energies

Erecoil (MeV)

- thin targets (low luminosity)
EXL solution:

In-ring scattering at internal
gas-jet targets

gaining back luminosity due to
circulation frequency of ~ 10°
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Scattering experiments in a storage ring:
Measurement of Giant Monopole Resonance
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Pilot experiment at the ESR at GSI | RCNP U. Garg et al.
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Mirko von Schmid,
TU Darmstadt (AG Kréll) needs low-momentum transfer
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World record already in pilot experiment !
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Juan Carlos Zamora,

TU Darmstadt (AG Krall)

Multipole Decomposition Analysis
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Comput. Phys. Commun. 184 (2013)

Giant Monopole Resonance of 8Ni

J.C. Zamora et al., Phys. Lett. B 763 (2016) 16
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The EXL experiment CDR)
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Very neutron-rich heavy
nuclei accessible

* Novel instrumentation

« Hiagh beam energy

« Storage rings

March 2 2017 | NUSTAR Annual Meeting 2017 | EXL strategy | 8 =X FAR

* New experimental
methods
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First pioneering experiments at Brookhaven and JLAB
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Probing strong interaction at shorter distances
Sensitive to higher densities

Dependence on neutron-proton asymmetry

=» Importance for nuclei and nuclear matter and EoS

D Single nucleons

Dn—p n—n Dp-p
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Short-range correlations

First experiments with radioactive beams at HESR (3-5 GeV/nucleon)

(p,2pN) and (y,pn)
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Large-area forward
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detection dgtectlon syst_em HESR

system High granularity, Target development
good neutron efficiency and usage for HI

already demonstrated:
Litvinov, Stohlker et al.
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Broad Physics Program with storage rings
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Dedicated Detection Systems

HESR:

o Siring (70-90 degree)

o Forward scintillator walls
o Gamma detection

o Target and heavy-ion detection in
collaboration with APPA

ESR:
o Siring (30-60 degree)
o Forward scintillator walls (shared)

o Target and heavy-ion detection in
collaboration with APPA

CRYRING:

o dE/E detection system for transfer
Eierlegende o Target and heavy-ion detection in
Wollmilchsau collaboration with APPA
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EXL phases

FAIR Phase 0 (<2025)
= R&D and experiments to be carried out at GSI / ESR / CRYRING

= Conceptual Design Report for EXL at FAIR MSV (distributed and dedicated
detection systems)

= Technical Design Reports
= Stepwise upgrades and construction of detection systems

Phase 1 (>2025)
= Core detectors completed
= First measurements with FAIR/Super-FRS beams
> Elastic scattering at HESR

» Short-range correlations program at HESR
> Experiments at ESR/CRYRING with FRS

Phase 2
= Moderate upgrades (return line), optimization of ESR

> Essentially the full EXL program can be performed
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