
M. Balogh, R. M. Pérez-Vidal, R. Imamoto, S. Bottoni, S. Pigliapocco
for the AGATA collaboration

 26th AGATA Week | 11th September 2026

Status of the high-energy 
performance measurement 

and simulation 



Measurements
How do the AGATA performances evolve at high energies?

AGATA position:

o Nominal (23.5 cm from center)

o Close-up (18 cm from center)

Without absorbers

2.5us

2 Irradiations same target:
1. ~6h irradiation 2-10 pnA
2. ~9h irradiation 10 pnA

@ 1.3 MeV

● Preparation of experimental proposals
● Analyses of γ-ray spectroscopic data
● Validation of GEANT4 simulations
● Optimization of the tracking algorithms

R. Pérez-Vidal et al., INFN-LNL Annual reports, vol. 56, 2022. (34 detectors)

Currently measurements: 226Ra up to 2.4 MeV



Measurements

1st PHASE:
56Co γ-ray source measurement:

○ Efficiencies up to 3.4 MeV
○ Cancelled for now

2nd PHASE:
66Zn(p,n) reaction:

○ Efficiencies up to 5MeV
○ E=13MeV (σ≈ 680 mb)
○ Target: Au (0.1mg/cm2)+66Zn (1.5mg/cm2)+Au (1.5mg/cm2)
○ Ibeam≈ 2-10 pnA
○ AGATA @ back-most + paraffin wall

Performance up to 5MeV
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● AGATA position: Nominal (23.5 cm) and Close-up (18 cm)
● Closed chamber, Without absorbers
● 2.5𝜇s
● ~110kBq Ga source
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Measurements
Performance up to 5MeV

● AGATA position: Nominal (23.5 cm) and Close-up (18 cm)
● Closed chamber, Without absorbers
● 2.5𝜇s
● ~110kBq Ga source

26th-31st July 2024

2 irradiation same target:
~6h irradiation 2-10 pnA
~9h irradiation 10pnA

152Eu for Efficiency normalization

60Co for status/individual performances

■ 144x103 counts/ crystal  @ 4.3 MeV
■ ~70x103 counts/ crystal @ 4.8 MeV
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Status July

• 00C and 05B: losing  validations very often

• 04B : segments A4, A5, A6 disappearing together and coming back 
over time (preamp issue) + noise (not very often)

• 05C: gain and baseline of the core jump together over time, this 
change affects the gain of the core and  of the segments

• 07B : bad resolution due to the continuous oscillation of the 
energy in the HG core  (LG ok)

• 09B, 11A: core with strange noise in the trace (same as in C002 
and C014 - ATC 6 but with less amplitude)

• 00B: displays a cross in the PSA hit pattern

• 02C: seg. B4 (9) preamp issue

• 11A: seg.  F1 (30) channel digi issue

12 ATC - 32 AGATA crystals

• 00C and 05B: losing  validations very often

• 01B, 02C, 05A, 06A, 06C, 07A, 07C, 08C:  Out of DAQ 

• 02 (ATC 17), 9 (ATC14), 10 (ATC15) 11 (ATC1): warmed up in the filling 
incident  

• 04B (B014 - ATC 7): segments A4, A5, A6 disappearing together and coming 
back over time (preamp issue) + noise (not very often)

• 04C (C003 - ATC 7): HG right tail

• 05C (C004 and C006 - ATC 9): gain and baseline of the core jump together 
over time, this change affects the gain of the core and  of the segments

• 07B (B019 - ATC 2): bad resolution due to the continuous oscillation of the 
energy in the HG core  (LG ok)

• 09B (C016 - ATC14), 11A (A010 - ATC 1): core with strange noise in the trace 
(same as in C002 and C014 - ATC 6 but with less amplitude)

• 13A,B,C: Out of the structure

• 00B (B018 - ATC 18): displays a cross in the PSA hit pattern



Gain corrections

Original
Corrected

@1332 keV Original Correction

FWHM 5.15 4.12

Left tail 1.98 1.30

Right tail 3.27 2.02



Gain corrections

80 keV



Recalibration
• complicated by gain corrections -> necessary to do separate recalibration for each source

• large (re)calibration residuals



courtesy of Ryoh Imamoto

*energy in Ch, not keV
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Methodology

● code to streamline efficiency evaluation 

AGATA-efficiency code

https://baltig.infn.it/gamma/agata-efficiency

https://baltig.infn.it/gamma/agata-efficiency


Methodology

● automated energy fitting with peak model supporting tails and steps

AGATA-efficiency code
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● Configuration-driven

AGATA-efficiency code

Source data taken from IAEA: https://www-pub.iaea.org/mtcd/publications/pdf/pub1287_vol2_web.pdf
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Methodology

● efficiency calculation
○ treatment for short-living sources
○ inactive + dead time correction

AGATA-efficiency code

      DAQ dead time
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○ Exponential
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Methodology

● efficiency functions
○ Exponential

○ Radware

○ Polynomial-logarithmic 

AGATA-efficiency code

● huge improvement for E0=500 (keV)
● reducing covariance between pi
●  better match @high-energy (E>4 MeV)



Efficiency function: RW vs polylog

RW

polylog
rchi2: 7.1

rchi2: 6.5



Methodology

● automated normalization for sources with unknown activity

AGATA-efficiency code



Methodology

● calculated experimental covariance matrix used in chi2 minimization
● sources of covariance

○ source activity
○ source half-life
○ (normalization parameter for uncalibrated sources)

AGATA-efficiency code



AGATA crystals - nominal, core efficiencies

Nominal position
36 active crystals
Absorbers: 1mm Cu+ 
2.5mm Sn

Relative to 3x3” NaI @25cm, 1.332MeV absolute efficiency

Efficiency
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FWHM - sum of 28 good crystals

Nominal position
36 active crystals
Absorbers: 1mm Cu+ 
2.5mm Sn



Summary
o Experiments looking for gamma rays in the region between 

2-5 MeV where the performances in terms of calibration, 
efficiency and tracking are not well known.

o Measurement to investigate those performances up to 5 
MeV realized at the end of July 2024

o First steps:   
○ Deadtime evaluation
○ Validation PostPSA        
○ Core analysis
○ Validation of GEANT4 simulations 

o Next steps:
○ Re-calibration of misbehaving 4 detectors
○ Optimization of the tracking algorithms
○ Addback analysis

o Future perspectives: towards high multiplicity events

Collaboration with other working groups:

o Detectors

o PSA

o Tracking

o Simulations

o Electronics/DAQ
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Thank you for 
your attention



Nominal efficiency: @GANIL vs @LNL
o

GANIL

LNL



Efficiency
AGATA array 
@ Close Up 
core

 Efficiency -  32 dets (Dead time to be taken into account)
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AGATA Crystal lookup table

Position ATC
Crystal 

Installation date
A B C

00 18 017 018 018 15/01/2024
01 13 003 016 015 03/04/2024
02 17 016 017 013 01/02/2022
04 7 007 014 003 04/04/2024

05 09 001 001 006 01/05/2022

06 19 018 012 019 13/02/2024
07 2 019 019 020 18/09/2023
08 3 002 007 007 01/03/2022
09 14 014 010 016 19/10/2023
10 15 013 015 011 01/03/2022
11 1 010 011 009 01/04/2022
14 20 009 020 005 01/01/2023
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Pulse Shape Analysis

First Interaction pattern 

Tracking

Data Processing
Narval Actors



No traces stored during LNL campaign
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Efficiency

• Core: sum of the core histograms over all crystals.                  

• Tracked: energy of the reconstructed tracks after OFT algorithm.  

                       OFT parameters:                                          

• Addback: sum all the neighbouring crystal cores position is given by the 
highest energy.                          

66Zn(p,n)66Ga reaction:

Core sum of the core histograms over all crystals

Tracked energy of the reconstructed tracks after OFT algorithm

Addback sum all the neighbouring crystal cores position is given by the highest energy

AGATA array



No traces stored during LNL campaign

Operations up to the PSA need to 
be carefully prepared before the 
experiment and checked online

Pulse Shape Analysis

First Interaction pattern 

Tracking

Data Processing
Narval Actors



ATC 18 ATC 13 ATC 17 ATC 7 ATC 9 ATC 19 ATC 2 ATC 3 ATC 14 ATC 15 ATC 1 ATC 20

Resolutions

00 01 02 06 07 08 09 10 11 13 1404 05

SumSeg before ND Correction 
before irradiation
SumSeg before ND Correction
after irradiation

2.5 µs of trapezoidal-filter risetime
data taken 17/07/2024 
data taken 31/07/2024 

17 keV

Before vs after irradiation


