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Why scintillators?

Large-volume scintillator detector arrays (PARIS array,
HECTOR+, CLYC array?) are especially used in

nuclear physics experiments for high-energy y-ray

111111111

measurements.

Main scintillator detector characteristics:
High Efficiency (high Z_ and p);

Energy Resolution from 2.7% (@ 662 keV;
Time Resolution < 1 ns;

Linearity for high-energy y-rays;

ook =

Possibility to discriminate between gamma and

neutrons.




R&D on Scintillators

PARIS SiPM readout




S1IPM vs PMT

Advantages: Advantages:

* Non sensitive to magnetic field * Low DCR

* No need of HV * Large area

* Mecchanical Compactness * Possibility of UV sensitivity
* Single photon sensitivity Disadvantages:
Disadvantages: * Sensitivity to magnetic field

* Largearea * Need of HV
« DCR -




SiPM readout for PARIS detectors

Readout electronics used for Sensl. SiPMs:

Normalized LaBr3:Ce Signals

0.025
0.02} N
© 0.015
o
:
& 001"
<
0.005
0

——Ev board
——Ev board + AMP + PZ

—— Custom El.

2000

500 1000 1500

Time [ns]

Signal/Noise

LaBr3:Ce

500

® Custom EI. (IW: 600 ns)
® Ev. Board (IW: 5us)

400

® Ev. Board + AMP + PZ (IW: 400 ns)

300

N

o

o
o0




SiPM readout for PARIS detectors

Readout electronics used for Sensl. SiPMs:

1. SensL evaluation board

Normalized LaBr3:Ce Signals
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SiPM readout for PARIS detectors

Readout electronics used for Sensl. SiPMs:

1. SensL evaluation board

2. SensL evaluation board + Amplification + Pole Zero (PZ)
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SiPM readout for PARIS detectors

Readout electronics used for Sensl. SiPMs:

1. SensL evaluation board

2. SensL evaluation board + Amplification + Pole Zero (PZ)

3. Custom electronics
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SiPM readout for PARIS detectors

Readout electronics used for Sensl. SiPMs:

1. SensL evaluation board

2. SensL evaluation board + Amplification + Pole Zero (PZ)

3. Custom electronics
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PARIS: SiPMs (1)

PMT .
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PARIS: S1PMs (II)

S1PMs are not sensible to magnetic field.
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R&D on Scintillators

CLYC: fast neutron detection




Why CLYC? Fast neutron detection
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Why CLYC? Fast neutron detection
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Why CLYC? Fast neutron detection
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Why CLYC? Fast neutron detection
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CLYC with SiPM
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CLYC with SiPM

LaBr;:Ce 63000 ph/MeV — CLYC 20000 ph/MeV
LaBr;:Ce 150 ns — CLYC 10 pus
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CLYC with SiPM
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CLYC with SiPM

LaBr;:Ce 63000 ph/MeV — CLYC 20000 ph/MeV
LaBr;:Ce 150 ns — CLYC 10 pus
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CLYC: efficinecy

AmBe

§ Measured Efficiency
¢ Simulated Efficiency
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Measurements of collective motions in
nuclei with scintillators

[sospin mixing in "2Kr




Isospin Mixing

In N=Z nuclei with isospin equal zero E1

y-ray emission 1s forbidden by selection rules.
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Isospin Mixing

In N=Z nuclei with isospin equal zero E1

oL . . |=0

y-ray emission 1s forbidden by selection rules. E1
The 1sospin symmetry is broken by Coulomb =0
force.
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Isospin mixing in 72Kr at T=1.3 MeV

Bucharest: ELIGANT setup
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Isospin mixing in 72Kr at T=1.3 MeV

Bucharest: ELIGANT setup
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PDR in A~60 and ISGQR in A=120 mass
regions (I)

Collective oscillation of

Collective response of nuclei of external excitation neutron skin against the core

Photoabsorption
cross section (a.u.)

AL =0
ISGMR 0\/ 2I0
Gamma Energy [MeV]
AL=1
Why Pygmy?
o7 * impact on the r-process nucleosynthesis;
’ e
V4 . .
aL=2 [ * determination of nuclear symmetry eneroy;
| I . . . .
\ * neutron skin thickness determination.
\ ISGQR
SUAT =0




Measurements of collective motions in
nuclei with scintillators

ISGQR in 19Sn
PDR in 2®Ni and °*Ni




PDR in A~60 and ISGQR in A=120 mass
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PDR in A~60 and ISGQR in A=120 mass
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PDR in A~60 and ISGQR in A=120 mass

regions (lI)
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PDR in A~60 and ISGQR in A=120 mass

regions (lI)
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PDR in A~60 and ISGQR in A=120 mass
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Search of ISGQR in 20Sn
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Search of ISGQR in 20Sn
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Pygmy in Ni isotopes
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Pygmy in Ni isotopes
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Conclusion

* R&D on Scintillators
* PARIS SiPM readout: energy and time resolution comparable
with the one with PMTs, predictable non-linearity, SiIPM are not
sensitive to magnetic field
¢ CLYC: low fast neutron detection etficiency, issues with SiPM
readout
* Measurements of collective motions in nuclei with
scintillators
* Isospin mixing in ?Kr: data confirm the theory
* ISGQR in ?Sn: analysis ongoing
* PDR in *®Ni and ®Ni: analysis ongoing




