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Study of Isomeric beams, Llfetimes and MAsses EXotic nuclei studied in Light-ion induced reactions at the NESR storage ring

Mass and half-life measurements of large regions on the chart of nuclides Study the structure of unstable exotic nuclei in light-ion scattering
experiments at intermediate energies. EXL capitalizes on light-ion
reactions in inverse kinematics by using novel storage-ring techniques

Extraction of physical information relevant for nuclear structure and astrophysics

Hal-lifes and decay modes of highly charged ions and a universal detector system providing high resolution and large
The production of and investigations with pure isomeric beams solid angle coverage in kinematically complete measurements.
Nuclear structure information from intermediate-energy scattering off light nuclei
Method (reactions) Physical observables Related effects in exotic nuclei
elastic scattering nuclear matter radii halo; neutron skin;
(p.p): (‘He, He); and distributions central density; optical potential
_ inelastic scattering surface collective states; bulk properties in N-Z asymmetric matter;
Area pOSSIble for new (p-p )i P sp)); electric giant resonances; proton/neutron deformation:
: Ay Aryao JN. aonciie exeilat lear compressibility:
maSS measu rementS. ( He, He ) lf\ﬂ\ eLtL:Jr l‘l'lrlbl'le‘tlf.j excitation | nuclear LUI]]]’J'I‘E‘_RRIblllT}‘-
for (p,p’); analyzing powers threshold strength: soft modes
charge exchange Spin-1sospin excitations; (stellar) weak interaction rates:
-process (Lﬁjjn): (d.”He): (_]a‘mm‘&-'—Teller; Spin excita‘tions:
path (‘He,t) Spin-dipole resonance neutron skin
transfer reaction Spectroscopic factors; single-particle structure;
(p.d): (d,"He); (p,t): | Single particle (hole) states:; spin-orbit;
(d,p) Pair transter pairing interaction
rp-process Masses measured at the quasi-free scattering | single-particle spectral single-particle structure;
T FRS-ESR | | (p,2p):(p,np); function; nucleon-nucleon and
gﬁé?éﬁ?s%&“éé? Ree=eured with (p.p ‘He) cluster knockout f::luater F:orn—;latiom;
5 in-medium interactions
O
S
>
pa
S - Kinematics: Recoils receive low momentum transfer.
I o | | | - N A thin target used efficiently in a storage ring
ngh mtenSlty beams of unstable ISOtOpeS will be produced, Separated In-ﬂlght In the Super- allows to investigate those low energy recoils.
. FRS separator [1], and injected into the new storage ring complex of the future international ' ' ' ' ! '
20 accelerator facility at GSI [2].

8 Neutron Number , Fast cooling of the ion beams in less than a second and accumulation will be achieved by
a system of storage rings consisting of a collector ring (CR) with stochastic cooling, a ring for 100 |
deceleration (RESR), and the new experimental storage ring (NESR) with an electron cooler. |
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