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Projectile-like fragments:

950 A MeV 238U

on various targets
Inclusive 1n-5n-out-
Cross sections

(fragment identification at FRS)

Aumann et al.,
Z.Phys. A 352 (1995) 163
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Crystal Ball (photons)
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Resolution:
Stof ~ 200ps

Sp ~ 5-10MeV/c
Syv ~ 0.1-1MeV
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Primary: 3*108 238U/spill @550MeV/u
Secondary (mixed): 50 ions 132Sn/spill (~10/sec @500 MeV/u)
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in agreement with rel-RPA theory

differential CD
Cross sections

photo-neutron cross sections
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"...,the pygmy dipole resonance may place important
constraints on the neutron skin of heavy nuclei and, as a
result, on the equation of state of neutron-rich matter." rel-RPA calculations

: : N. Paar
J. Piekarewicz, PRC 73 (2006) 044325
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A. Klimkiewicz, N. Paar et al., "symmetry energy pressure”
PR C 76 (2007) 051603R
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Incident
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Density distribution Differential cross section
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Example:
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Baur, Bertulani and Rebel, Nucl. Phys. A 458, 188 (1986); Bertulani and Baur, Phys. Rep. 163, 299 (1988)
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M1 resonance
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M1 resonance

Seattle experiment (Junghans et al., 2003)
Is incompatible with earlier (p,g) studies

Theoretical model required!
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Fragmentation in 254 A MeV B

FRS target degrader separated
fragment beam

350A MeV 12C
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SIS ESR

KaoS in Cave C




From FRS:

254 A MeV ¢B
%%8 300R S ? 97?°S T /9 KaoS:
6 % ) large-acceptance
focussing
T ,?
/9 1 - spectrometer
g L
5 '%U = >S 1$E 0? +,4903 =+00,> 1;A,? 039-0@ =+00@>



ST g Y% g3=> 3
) i Al = 3>
L
< = ?
5 ? 1 @3,=3EEA>3BA
9§ % <




1.order Perturbation Theory dynamical calc.
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now at FAIR
Driver SIS18 SIS100
Accelerator ~10° 258U 510 =55U
Projectile FRS Super-FRS
single-stage separator two-stage separator
Fragment J J° =EP JC =EP
small efficiency large efficiency
Separator for fission products for fission products
_ LAND/ALADIN R3B
Reaction ALADIN Dipole GLAD super-cond.Dipole
Setup LAND n-detector NeuLAND n-detector

CrystalBall for gs

CALIFA calorimeter




All Branches
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Super-FRS R°B cave

target hall

LEB cave

low-energy or

to storage rings stopped beams

(CR, NESR)
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Design: CEA Saclay



Prototype assembly
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