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® Production and Separation of
Radioactive Beams in Flight

e Experiments with Exotic Nuclei

e Future plans

e In-Flight and Neutrinos ?
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Bp-AE-Bp - Method of Separation

like ALPHA, LISE, A1900, RIPS, FRS, ACCULINA, RIBBL ...
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Y gated longitudinal momentum distributions
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Reaction:
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use FRS as a magnetic spectrometer:
Measured Excitation Spectrum of 206Pb(d,3He)
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Investigation of Pionic Atoms

Real pion is located inside nuclear matter.
In-medium properties of pion can be measured.

Uopt(r) = -.. +Vg(r) [Local (s-wave) part]
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Measured Mass Spectra  ToF isochron
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Landmarks from FRS Experiments

'New Fission Studies | R
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Super-FRS!

Pre-Separator

Production

f Target

Main-Separator

{

Low-Energy
Branch

High-Energy

: Branch

1500 MeV/u
1012 238 /g

Ring Branc




Rate predictions for exotic nuclei

—— known nuclei




Reaction Studies Experimental Setup

| fragments |

neutrons

at high Energy

protons

Large acceptance
Dipole

Exotic beam
from Super—FRS

Knockout, Electromagnetic Excitation, Fission, Fragmentation,
Quasifree Scattering, Spallation

Single particle structure, nucleon-nucleon (cluster) correlations, excitations,
soft modes, matter distribution



Low Energy

Experiments
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Experiments in
the storage rings

Mass and Lifetime
measurements

Scattering in inverse
kinematics (H, He on RIB)
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Neutrino beam from a RIB produced in-flight ?

Primary
beam source |

High energy
acceleration

Synchrotron
1400 AMeV

decay |ring

Space charge
limited

Production target

Cooling method for
Yield 0.1-0.5% of prlmary o P
Candidates: Short pulses with 102 on these high intensities

one neutron removal  target (for a DC beam 0.8 kW)

35Ar (1.78 s)
CI (1.53 s)
1S (2.69)

At present (cf. CDR GSI future project)
10" primary ions/s are foreseen

-> 10° neutrinos emitted /s.

HESR Bp= 50 Tm, y=6.3

high cross section, small phase SIS Bp=300 Tm, y=48

space, no cooling necessary
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