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• absolute efficiency
• resolution
• peak-to-total ratio
• angular correlations

R.M. Pérez-Vidal et al., INFN-LNL Annual reports, vol. 56, 2022.

Analysis mode: core, tracked, addback 

@ 1.3 MeV

*with absorbers!
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J. Ljungvall et al., NIM A 955, 2020

M. Labiche et al., EPJ A 59, 2023
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• Analyses of γ-ray spectroscopic data
• Preparation of experimental proposals
• Comparison with GEANT4 simulations
• Optimization of the tracking parameters for E>3 MeV 
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October 2023 Previous performance reviews

LNL 2013
• 6 crystals
• resolution, hit multiplicity, tracking
• Am-Be-Fe source + in-beam

GSI 2016
• 21 crystals
• efficiency, P/T, tracking
• calibration sources, up to 3.4 MeV (152Eu, 60Co, 56Co)

GANIL 2020
• 30 crystals
• efficiency, tracking, P/T, angular correlations
• calibration sources (152Eu, 60Co) and in-beam (92Mo)

N. Lalović, NIM A 806, 2016

F.C.L. Crespi, NIM A 705, 2013

J. Ljungvall et al., NIM A 955, 2020
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October 2023 Efficiencies up to 3.4 MeV

• measured with a 56Co γ-ray source
• 2-3 days measurement (56Co, 60Co, 152Eu, 241Am, 226Ra)
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66Zn(p,n)

Efficiencies up to 4.8 MeV

• above 4 MeV estimated via the 66Zn(p,n) reaction
• 66Zn enriched target to limit the neutron flux on AGATA
• E

p
=13 MeV → σ≈680 mb

• thickness ~ 2.5 mg/cm2 

• Al backing for preventing recoils to exit the target

F. Szelecsényi et al., NIM B 239, 2005

Performance 
of AGATA at 
higher 
energies

Scientific 
motivation

The experiment

        1st PHASE 56Co

        2nd PHASE 66Zn(p,n)

Summary



AGATA week workshop 
October 2023 Efficiencies up to 4.8 MeV

• above 4 MeV estimated via the 66Zn(p,n) reaction
• 66Zn enriched target to limit the neutron flux on AGATA
• E

p
=13 MeV → σ≈680 mb

• thickness ~ 1.5 mg/cm2 

• Al backing for preventing recoils to exit the target

Estimated rate ~2kHz/crystal assuming
• flat P/T = 30%
• 2.67 average hits per track
• 1% extrapolated efficiency
• 24 hours of measurement
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October 2023 Neutron flux

• estimated using PACE4
• lowest neutron flux - backward angles (PRISMA@20°)
• AGATA backward 
• average 8 neutrons/s/crystal (24 hour measurement)

• neutron shielding 10cm polyethylene + 38cm paraffine
• flux decrease > 1/100
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1st PHASE:
56Co γ-ray source measurement:

○ Efficiencies up to 3.4 MeV

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

○ Efficiencies up to 5 MeV

○ σ≈ 680 mb

○ 5 pnA proton beam @13MeV, 24 hours

○ AGATA @ back-most

■ 144x103 counts/ crystal x day @ 4.3 MeV

■ ~70x103 counts/ crystal x day @ 4.8 MeV

PHASE BEAM TIME Requested

56Co+others sources 2-3 days

66Zn(p,n) 1 day
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Thank you for your attention!
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Better ideas?

F.C.L. Crespi, NIM A 705, 2013

L. Netterdon, NIM A 754, 2014
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F.C.L. Crespi, NIM A 705, 2013



AGATA week workshop 
October 2023 Single ATC characterization

Performance of 
AGATA at higher 
energies

Scientific motivation

The experiment

        1st PHASE 56Co

        2nd PHASE 66Zn(p,n)

Summary

Complementary 

approaches

• Possibility of sending one AGATA ATC to ILL to be tested with (n,g) in the future


