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Outline of Presentation 
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Experimental Challenges 

1. Beam from accelerator (or in-flight separator) 

2. Nuclear reaction in a fixed target  

3. Excited reaction products leave the target (flight direction changes) 

4. Emission of Doppler-shifted γ-Radiation 

• Need γ-energy in the rest frame of the emitting nucleus  (Doppler-correction) 

• Need the tracks of particle and γ-ray 

• Spectroscopic resolution depends on accurate track reconstruction of both, γ-ray and particle! 
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PreSPEC-AGATA Schematic Setup 

FRS 
particle selection: Bρ-ΔE-Bρ 

Particle identification: 

 TPC tracking detectors 

 ToF measurement 

 Energy-loss measurement 

LYCCA 
Outgoing particle tracking and identification: 

 Z identification via E-ΔE 

 Mass identification via E-ToF 

       

Gamma-ray detection 
AGATA with up to 23 crystals 

pulse shape analysis and -ray tracking 

BaF&LaBr scintillators (HECTOR+) 

Picture from C. Domingo-Pardo et al., NIM A 694 297-312 (2012) 
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PreSPEC in Reality 

Hector 

AGATA LYCCA 

FRS Beam 



26.06.2014| EGAN 2014 Workshop | IKP, TU-Darmstadt, AG-Pietralla |  Michael Reese  |  6 

 

Outgoing Particle Identification with LYCCA 

Z identification with ΔE-E method:  

• ΔE measured as energy loss in a planar Silicon-strip detector 

• E measured as the energy deposition in a CsI stopper 

 

DSSSD 

CsI 

CsI 

CsI Beam 
CsI gain matching (calibration) has  

to be done „by hand“ 
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Outgoing Particle Identification with LYCCA: 

Masses 

Mass identification with time-of-flight (ToF) measurement:  

 

• Time-of-flight between two fast scintillation detectors  

• ToF vs. E (CsI)  with condition on a single Element  

• Projection along diagonal lines gives mass (or neutron number) 
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80Kr Secondary Fragmentation  

Gates on the most abundant even-event 

nuclei after secondary Be-target 

 

• First Yrast states visible 
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Coulomb Excitation of 80Kr on Gold 

Coulomb excitation of 80Kr 
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Efficiency Considerations 

Estimate number of Expected counts (no Gamma-Ray Tracking) 

 Expected number of counts 

 = Npart. Pexcit. effpart. effDAQ effAGATA 

 = 370e6 * 5.8e-4 * 0.55 * 0.85 * 14x0.0021 

 = 3000 

 Observed number of counts = 1000 

Hits in different detectors 

Hits in a detector AND all previous 
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Summary 
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End 

 

 

 

Thank you for your attention! 


