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The γ-ray spectrometer AGATA
Rint = 23 cm

The γ ray spectrometer AGATA

Efficiency: 43% (M =1) 28% (M =30)

Design values: 
5 mm of position resolution assumed

Rext = 32 cm
180 HPGe

Efficiency:   43% (Mγ=1) 28% (Mγ=30)
today’s arrays  ~10% 5%

Peak/Total: 58% (Mγ=1) 49% (Mγ=30)
today ~55% 40%today                ~55%        40%

Angular Resolution: ~1º
FWHM (1 MeV,  v/c=50%)  ~ 6 keV 

180 large volume 36-fold segmented Ge crystals packed 
in 60 triple-clusters 

( , )
today ~40 keV

Digital electronics and sophisticated Pulse Shape 
Analysis algorithms
Operation of Ge detectors in position sensitive mode for 
γ-ray trackingTriple

l tcluster



Ingredients of γ-ray tracking
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Pulse Shape Analysis conceptPulse Shape Analysis concept
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Pulse Shape Analysis conceptPulse Shape Analysis concept
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Pulse Shape Analysis conceptPulse Shape Analysis concept
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Pulse Shape Analysis conceptPulse Shape Analysis concept
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Pulse Shape Analysis concept

R lt f

Pulse Shape Analysis concept
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The position resolution required 
for the AGATA detectors

Simulations suggest that

for the AGATA detectors

Simulations suggest that 
the overall performance 

depends on the attainabledepends on the attainable 
position resolution

A test-beam experiment
has been performed tohas been performed to 
measure this parameter in 
realistic experimental 

diticonditions 



Setup of the in-beam experimentSetup of the in beam experiment

Symmetric triple cluster

d(48Ti,49Ti)p

Symmetric triple cluster

BEAM 48Ti 100 MeV

TARGET 48Ti + 2H 220 μg/cm2

d( Ti, Ti)p

TARGET Ti + H 220 μg/cm

Si detector
DSSSD

Thickness: 300 μm
32 rings, 64 sectors

AGATA symmetric triple-cluster

experiment performed at IKP of Cologne

Silicon detector
Digitizers: 

30 XIA DGF 4c cards

experiment performed at IKP of Cologne

40MHz 14 bit



Doppler correction using PSA 
resultsresults

32 keV

Full statistics usedFull statistics used



Doppler correction using PSA 
resultsresults

11 keV

32 keV

Full statistics usedFull statistics used



Doppler correction using PSA 
resultsresults

4.8 keV4.8 keV

11 keV

32 keV

Full statistics usedFull statistics used
PSA algorithm:

Grid Search



Simulation vs Experiment
9

Simulation vs Experiment
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Why Compton imaging?Why Compton imaging?

15 days of beam-time15 days of beam time 
to perform the test 
experimentexperiment
1 year of analysis
PSA will be on linePSA will be on-line

Need for a simpler procedureNeed for a simpler procedure
Need an prompt feed-back
f li l ifrom on-line analysis



Compton imagingCompton imaging

In-beamIn beam 
experiment:

typical conditions
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Compton imaging performanceCompton imaging performance
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Imaging setup at LNLImaging setup at LNL

AGATA prototype 
detector

TNT2 Digitizers: 
4 h 14bi 100MH4ch 14bit 100MHz 

6060Co source



Outline of analysis/simulationOutline of analysis/simulation
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Comparison to simulationComparison to simulation
Simple back-projections

EMC + E resMC

p p j
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Comparison to MC simulationComparison to MC simulation
θ profile 

of experimental imageExperiment] of experimental image
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CONCLUSIONSCONCLUSIONS

Position resolution extracted byPosition resolution extracted by 
in-beam experiment and Compton 
imaging is 5 mm FWHM.
This value is in line with the design 
assumptions of the AGATA 
spectrometer, confirming the 
feasibility of γ-ray tracking.
AGATA ill h h i tAGATA will have a huge impact on 
nuclear structure studies
(first phase of AGATA: LNL 2009 )(first phase of AGATA: LNL 2009…)
Possible applications of γ-ray 
tracking detectors to imaging.ac g de ec o s o ag g









Basic implementation of LMMLBasic implementation of LMML
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generation 
γ-ray spectrometerγ ray spectrometer

AGATA is the next generation g
γ-ray spectrometer which 
will be used at radioactive 
ion beam facilities:
High efficiency and P/T
ratio.
Capability to stand a high p y g
counting rate.
Good position resolution 
on the individual γγ
interactions in order to 
perform a good Doppler 
correction and measure 
the linear polarization



Compton imaging applicationCompton imaging application


