
FAIR, NUSTAR,      R3B + EXL

FAIR – Facility for Antiproton and Ion Research 
NUSTAR – Nuclear Structure, Astrophysics, and Reactions

NUSTAR:

HISPEC-DESPEC – High-Resolution In-Flight and Decay Spectroscopy
ILIMA - Schottky and Isochronos mass spectroscopy
MATS - Mass measurements with a Penning Trap
LASPEC – Laser Spectroscopy investigations
ELISE – Electron scattering in a storage ring
AIC – Antiproton Ion Collider

R3B – Reactions with Relativistic Radioactive Beams
EXL – Exotic Light-ions (exotic nuclei studied in light-ion induced reactions at the NESR 
ring)



FAIR, NUSTAR,      R3B + EXL

R3B – studies at external beams of nuclei
EXL – studies at internal beams of nuclei at the NESR ring

Physics goals:
Nuclear density distributions, single-particle structure, shell-occupation probabilities,
unbound states, nuclear resonances, transition strengths, astrophysical S factor, 
giant dipole and quadrupole strength, B(E2), deformations, Gamov-Teller strength,
reaction mechanism, nuclear waste transmutation,…

Reaction type:
Elastic and inelastic pA scattering, total reaction and interaction cross sections,
knockout and quasifree scattering, electromagnetic
excitation and dissociation, charge-exchange reactions, fission, spallation, 
fragmentation



FAIR - Facility for Antiproton and Ion Research

100 m

UNILAC SIS 18

SIS 100/300

HESR

Super
FRS

NESR

CRRESR

GSI todayGSI today Future facilityFuture facility

ESR

NUSTAR

•Cost 
–Approx €1000M 

–€650M central German government

–€100M German regional funding

–€250M from international partners

•Timescale
–Feb 2006- German funds in budget 2007-14

–2007 start construction

–2012 phased start experiments

–2014 completion



NUSTAR facility 
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HiSpec :gamma spec
DeSpec :decay spec
LASPEC: laser spec
MATS: Penning traps

R3B: reactions

Stored beam (rings):
EXL     : hadron  scattering
ELISe  : electron scattering
AIC      : antiproton scattering
ILIMA  : mass spectroscopy

Exotic (radioactive) 
beams formed by 
fragmentation, 
selected by separator.





EXL



EXL setup







• Si, 300 µm thick, double sided,
spatial resolution better than 500 µm 
in X and Y,   ∆E ≈ 30 keV (FWHM)

• Si, ≤ 100 µm thick, double sided,
spatial resolution better than 100 µm 
in X and Y,   ∆E ≈ 30 keV (FWHM)

• Si(Li), 9 mm thick, large area 
100*100 mm2,
∆E ≈ 50 keV (FWHM)

• CsI crystals, high efficiency, 
high resolution, 20 cm thick

• TOF resolution ≈ 1 ns (FWHM)



R3B setup



LAND – Large Area Neutron Detector





Land efficiency











ПИЯФ уже внес свой вклад в R3B – две дрейфовые камеры гексагональной
структуры для регистрации протонов, размером 1.2x0.8 м2, со считывающей
электроникой CROS3. Каждая камера имеет 2 слоя ячеек X, и два слоя Y.
В настоящее время камеры успешно используются в эксперименте LAND.

Наши камеры – DCH1 и DCH2
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Cubic Geometry



p,A elastic scattering scheme

• Cylinder with Be windows 500 um
• Beam shield d = 2 cm
• Beam tracking + vertex reconstruction
• Pressure P in the range 10 to 20 bar
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