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Motivation
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 Simulate secondary fragmentation and relativistic Coulex reactions @ 
GSI to test response of AGATA in high background, relativistic 
environment

 Spectral reconstruction
 Tracking (OFT, MGT)

 Simulate PRESPEC experiment S377 @ GSI (May 2011)
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Atomic Background @ GSI

.

VRML image showing the trajectories of ten excited projectile 33Ar nuclei & secondary 
products (RISING+LYCCA-0).

i. K and L shell X-rays from ionised target atoms
ii. Radiative electron capture (REC) of the target electrons into the 

projectile K and/or L shells
iii. Primary bremsstrahlung (PB) from the target electrons produced by 

the collisions with the projectile
iv. Secondary bremsstrahlung (SEB) from energetic knock out electrons 

re-scattering in the target and/or surrounding material
NIM A 537 (2005) 637-657



Simulation Process

AGATA code

Process events (ROOT script)

ROOT tree 

Tracking: OFT & MGT [AGATA]

Event Generation

MOCADI

RISING+LYCCA-0 AGATA+LYCCA-0

Processed events file for tracking 
[AGATA]

LYCCA-0+RISING γ-spectra

GAMMAWARE DWEIKOABKG HIGH E BACKGROUND



Simulation Process:
AGATA code: Geometry

RISING+LYCCA-0



AGATA+LYCCA-0

Simulation Process:
AGATA code: Geometry
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Simulated LYCCA-0 spectra

[Top left + right] Hit pattern in target and wall position DSSD detectors.                  
[Bottom left] (E,dE) plot. [Bottom right] (E,TOF) plot.



Simulated LYCCA-0 spectra

β distribution calculated from TOF 
measurements.



Simulated LYCCA-0 spectra

Calculated mass distribution.



Experiment Spectrum: Particle Gates

Andreas Wendt, Univ. Cologne

A/Q

Z

E [MeV]

dE
 [M

eV
]



Experiment Spectrum: Particle Gates

Andreas Wendt, Univ. Cologne
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Experiment Spectrum: Particle Gates

Andreas Wendt, Univ. Cologne

E [MeV]

B
et

a 
LY

C
C

A

E tgt [a.u]

T
 tg

t 
[a

. u
]



Experimental RISING Spectrum

Andreas Wendt, Univ. Cologne



Simulated RISING Spectrum



Simulated RISING Spectrum



Simulated RISING Spectrum



Simulated RISING spectrum



Simulated and Experimental RISING γ-spectra 

EXPERIMENTAL SPECTRUM P/T~0.35
SIMULATED SPECTRUM P/T~0.37



Simulated RISING spectrum



Simulated RISING spectrum



AGATA @ GSI

AGATA S2 configuration (5 triples + 5 doubles).



Simulated AGATA γ-spectrum 

MGT P/T~0.44
OFT P/T~0.68
RISING P/T~0.37



Simulated AGATA spectrum 



Summary

Future Work
● Investigate tracking performance

● OFT – single interactions
● Packing and smearing

● Simulation package to test performance of AGATA and 
the γ-tracking codes in the GSI environment

● Compare 33Ar simulation with experiment

Future Work
● Investigate tracking performance

● OFT – single interactions
● Packing and smearing
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