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Design of the FATIMA detectors
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Design of the FATIMA detectors

1.5"x 2" LaBr;(Ce) crystals
FATIMA = 36 detectors
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Energy performances
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Characteristics of FATIMA detectors

Energy performances Timing performances
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Rel. energy resolution (%)

Characteristics of FATIMA detectors
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FATIMA: a tool for Fast-timing measurements
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FATIMA: a tool for Fast-timing measurements

Prompt Deconvolution

Time spectra: with lifetime

prompt response
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FATIMA: a tool for Fast-timing measurements

Prompt Deconvolution Centroid shiff method

Time spectra: with lifetime

prompt response
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FATIMA on the road
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FATIMA @ GSl

Structure evolution in highly-deformed rare-earth nuclei in the A~170
doubly-midshell region (April 2024)
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Structure evolution in highly-deformed rare-earth nuclei in the A~170
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FATIMA @ GSl

Structure evolution in highly-deformed rare-earth nuclei in the A~170
doubly-midshell region (April 2024)
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FATIMA @ GSl

Structure evolution in highly-deformed rare-earth nuclei in the
A~170 doubly-midshell region (April 2024)

Fragmentation of the new 170Er beam
Z1 vs. A/Q (corr) '
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FATIMA @ GSl

Structure evolution in highly-deformed rare-earth nuclei in the
A~170 doubly-midshell region (April 2024)

Fragmentation of the new 170Er beam

Subset of online data, DEGAS HPGe spectrum
Z1 vs. A/Q (corr)
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FATIMA @ RIBF

New lifetimes measurement campaign @ RIBF
IDATEN: nternational etector ssembly for fast- iming measurements of xotic uclei
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FATIMA @ RIBF
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FATIMA @ RIBF

Curf’en’r frq[ne at F11

Total rate at F11: 155 cps
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FATIMA @ RIBF

Current frame at F11 Preliminary results
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FATIMA @ STELLA
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FATIMA @ STELLA

PEHC at ] = 1..1.5 pulh

resonances in excitation function:

> E.q=4.48 MeV
> Erel — 2..2.9 MeV

UK-FATIMA in STELLA DAQ

particle detector at steep angles:

» BB10: granularity
» SuperX3: timing

refurbishment target rotation

STELLA

Courtesy of M. Heine, IPHC/CNRS



FATIMA @ STELLA

* from Aguilera et al.

A from Becker et al.
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FATIMA @ STELLA
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A from Becker et al.

o from Spillane et al.

— STELLA beams

* from Aguilera et al.

G. Fruet et al.,

® present work
* Aguilera et al.
~ Becker et al.
o Jiang et al.
Spillane et al.

=== Fowler et al.
= == hindrance model

PRL 124, 192701 (2020)






FATIMA upgrades

Upgrades:
* +5new crystals: 41 in
total



FATIMA upgrades

Upgrades:

* +5new crystals: 41 in
total

* New readout system
based on SiPMs



FATIMA upgrades

Upgrades:
* +5new crystals: 41 in
total
* New readout system
based on SiPMs
* More compact



FATIMA upgrades

Upgrades:
* +5new crystals: 41 in
total
* New readout system
based on SiPMs
* More compact
« Low HV



FATIMA upgrades

Upgrades:
* +5new crystals: 41 in
total
* New readout system
based on SiPMs
More compact
« Low HV
* Insensitivity to
magnetic fields
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Upgrades:
* +5new crystals: 41 in
total
 New readout system
based on SiPMs
* More compact
« Low HV
* Insensitivity to
magnetic fields
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FATIMA upgrades

Upgrodes New readout system based on SiPM
+5 new crystals: 41 in
.I. O.I. Cll PMT detector

* New readout system
based on SiPMs
* More compact
« Low HV
* Insensitivity to
magnetic fields SiPM detector
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M. Rudigier et al., NIM A 969, 163967 (2020)




FATIMA upgrades

Timing performances

— Conical-conical
—— Conical-cylindrical + PMT
—— Conical - cylindrical + SiPM

FWHM = 182(1) ps
FWHM = 232(1) ps
FWHM = 230(1) ps
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FATIMA upgrades

Timing performances Temperature compensation

—— Conical-conical
—— Conical-cylindrical + PMT
—— Conical - cylindrical + SiPM
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Conclusions

FATIMA: state-of-the-art array for nuclear spectroscopy
Fast-timing measurements

Cross-sections measurements

FATIMA on the road

Upgrade of FATIMA: new readout method
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