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@ LYCCA used to track and identify exotic nuclei by their mass,
A, and charge, Z

@ Precisely measure the recoil direction and velocity event by
event which are then used to correct for Doppler effects

@ Show the effect that tracking using LYCCA has on the
~-spectra

Daniel Bloor & the AGATA collaboration LYCCA-0 simulations



Outline

LYCCA Overview

Existing LYCCA Simulations
AGATA code

Experiment S377

Introduction

LYCCA Overview

: LYCCA-O (not to scate) :

FRS

Fast Plastic Scintillators

Double-Sided Silicone Strip Detectors

Secondary Target Cesium lodide Detectors
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Existing LYCCA Simulations
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A Monte-Carlo simulatian package has been develaped to madel the respanse of a detector system for

ion identification used in conjunction with ion separators following nuclear reactions. The simulation is

written predominantly using the GEANT4 framewark but utilises the ion transpart code MOCADI for

d reaction modelling. A novel MOCAD -G EANTA interface has been develaped to

output option of MOCADI as an event generatar for the GEANT4 detector

simulation. Test simulation results have been compared with experimental data and excellent

rued. The simulation has successfully been used to model a new particle detection

nd-York-Cologne CAlorimeter (IMCCAJD) and validate a method of ion
identiBeation using energy and time-atfight with this system
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AGATA code

o Geant4 application used to test the response of AGATA +
ancillary detectors to an internal or external events file

@ LYCCA geometry imported into AGATA code from Mike
Taylor's LYCCA simulation package

@ MOCADI used to simulate outgoing fragments
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Experimental Details

@ Relativistic Coulomb excitation of 33Ar

36Ar (480MeViu)
Primary Beam —

S$1 ‘ Magnets + lon optics ‘
S2

S3

i S4
Production Target e,
9Be (4000mglom?2) /-‘ﬂrc ﬁ‘ RISING/AGATA + LYCCA-0 ‘

Secondary Target
197Au (386mglem?2) ‘ ‘ $
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Target DSSSD
Wall DSSSD

Simulated LYCCA-0 Spectra

LYCCA-0 Target DSSSD

Hit Pattern in LYCCA-0 Target DSSSD
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Target DSSSD
Wall DSSSD

Simulated LYCCA-0 Spectra Beta Distribution
A

E.dE
E, TOF

LYCCA-0 Wall DSSSD

Hit Pattern in LYCCA-0 Wall DSSSD
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Simulated LYCCA-0 Spectra Beta Distribution
A

E.dE
E, TOF

Beta Distribution
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Simulated LYCCA-0 Spectra

Calculated Mass

Counts

Calculated Mass Distribution
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Simulated LYCCA-0 Spectra

Energy Loss vs. Energy

Energy Loss vs. Total Energy
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Simulated LYCCA-0 Spectra
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RISING 1

RISING+AGATA ~-spectra AGATA ~-2

Experimental RISING ~-spectrum

Experimental RISING spectrum
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Experimental RISING ~-spectrum
Simulated RISING ~-spectra

RISING+AGATA y-spectra Simulated AGATA ~-spectrum

Simulated RISING ~-spectra

Experimental (black) and simulated (red) RISING energy spectrum comparison
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Experimental RISING ~-spectrum
Simulated RISING ~-spectra

RISING+AGATA y-spectra Simulated AGATA ~-spectrum

Simulated RISING ~-spectra with & w/o LYCCA-0
tracking

Simulated RISING Spectra
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RISING+AGATA ~y-spectra Simulated AGATA ~- spectrum

Simulated AGATA ~-spectra with LYCCA-0 tracking

Simulated AGATA & RISING comparison
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Summary

Summary

@ Relativistic conditions introduce large Doppler shift and
Doppler broadening effects

@ Doppler broadening resulting from Af, AS & the finite
opening angle of the detector

@ Important to track and identify the recoiling nuclei to
comprehend the origin of the detected ~y-rays and for the
selection of reaction channels

o AGATA+LYCCA-Q gives better energy resolution in
comparison with RISING+LYCCA-0
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