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Outlook:

News from analysis about Lol INTC-1-254(2023)

New Lol INTC-1-274(2024)

PSTIL characterization (PROTEUS-INRAD)

Further developments
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Excitation functions on 12C @ EAR2(1-10 MeV)

for n+12C and empty frame at two different laboratory angles, 90° and 135°

_ B Beam high intensity pulses
Analysis conditions: 400 keV threshold to the deposited energy
PSD condition for neutron selection: amp/area<0.074*
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Lol for elastic and inelastic measurements EAR1@n_TOF — April 2024
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We infer that the large headroom of the PM (600-1000 V) allows to maintain linearity




New stilbene crystals from PROTEUS: first tests October 2023

Rise Time extraction
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Pulse Shape Discrimination by Am-Be n-ysource (600 V HV)
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Counts
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PC2 (11.3%)

Principal Component Analysis (PCA) by five signal parameters
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Time resolution by 60-Co y—y coincidence (preliminary)

1 Derivative
| Leading Edge
) COF

PROTEUS

INRAD INRAD
Derivative 0.88 +0.03 1.15 £ 0.05
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Fast counting in EAR 2
needs some new
development....
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Single-Shot Channel Precision
Resolution (LSB)

Dead-Time

2+1 channels

Global Measurement Rate
. Channel Measurement Rate

16 channels module in progress
Maximum Sync Frequency

Absolute INL

Absolute DNL

New ultrafast DAQ by ToT
SPIN-OFF of POLIMI

ToT

Time-over-Thresheld (TeT) is a time
width signal processing method
applied to various areas of research
such as high energy physics and
medical application.
The timing information is given by
triggering on both the edges of the
interested signal and is represented
by the signal time width. The best
threshold setting will give you a signal
with a duration proportional to the

height of the input pulse. |

LAy
At "
Aty
EDU VERSION
12 psr.m.s. < 1lnsrm.s. Input Channels 2 + SYNC
36.6 fs 600 ps Input Impedance 50 Q
12 ns 100 ns Input Voltage Level QVv-33V
140 Msps 20 Msps Programmable Threshold Level 0OV-25V
80 Msps 10 Msps Minimum Pulse Width 1.4 ns
150 MHz Power Supply 5V
<19 ps Connector Type USB-C
< 0.8 ps Size (L x W x H) [mm] 188 X 102 X 37
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ToT by 137-Cs gamma source

PSTIL-1 (INRAD-STILBENE)
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Try to achieve
2-3 ns signal length

100 MHz max rate

EJ-232 plastic scintillator is intended for very
fast timing applications or when very high pulse pair
resolution is required. Due to the small emission
wavelength, the optical mean free path of this
scintillator is approximately 10 c¢m. Therefore, to
achieve the best light collection and to optimize the
timing performance, EJ-232 should be used in a small
size with the largest scintillator dimension less than 10
cm to minimize photon scattering effects. The use of
light guides is best avoided.

EJ-232Q plastic scintillator is a quenched variant
of EJ-232 specifically formulated for ultra-fast counting
applications. The introduction of small amounts of
benzophenone to EJ-232 significantly shortens the
timing properties for purposes of achieving very high
counting rates or improved coincidence timing. The

Fast scintillator crystal with dedicated PM

quenching does not affect the emission spectrum
but does reduce the scintillation efficiency (see
table below). While it is recommended to keep the
scintillator size and shape small in order to achieve the
best timing performance, it is not recommended to use
EJ-232Q in thin films (thicknesses < 3 mm) due to the
vapor pressure of benzophenone.

EJ-232Q (% BENZOPHENONE)

PROPERTIES EJ-232 0.5 1.0 20 30 5.0
Light Output (% Anthracene) 55 19 11 5 4 3
Scintillation Efficiency (photons/1 MeV e’) | 8,400 2,900 1,700 770 610 460
Wavelength of Maximum Emission (nm) 370 370 370 370 370 370
Rise Time (ps) 350 110 105 100 100 100
Decay Time (ps) 1,600 700 700 700 700 700
Pulse Width, FWHM (ps) 1,300 360 290 260 240 220
H Atoms per cm? (x10%) 5.13 5.12 5.12 5.12 5.12 542
C Atoms per cm?® (x10%) 4.66 4.66 4.66 4.66 4.66 4.66
Electrons per cm?® (x10%) 3.30 3.38 3.38 3.38 3.38 3.38
Density (g/cm?) 1.023 1.023 1.023 1.023 | 1.023 | 1.023




EmH14600-100

SIGNAL (20 mV/div.)

HAMAMATSU

PHOTON IS OUR BUSINESS

" HIGH-SPEED RESPONSE

PMT MODULES

FOR UNDERWATER OPTICAL
COMMUNICATIONS

H14601-200

Photomultiplier already at INFN-CT scintillator
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FALL: 1700 ps

1950 ps

TIME (1 ns/div.)

Parameter H14600 / H14601 series Unit
Suffix -100,-103 | -200 L -01, -04 } -20 -
Input voltage +4.5 10 +5.5 \
Max. input voltage | 8.5 |V
Max. input current *! \ 35 | mA
Max. average output signal current *2 1p0 pA
Max. control voltage +1.0 (Input impedance 1 MQ) Vv
Rgcommended control voltage +0.5 to +1.0 (Inpuf impedance 1 MQ) \
adjustment range
Effective area 48 mm
Peak sensitivity wavelength 400 1 400 400 630 nm
o | Luminous sensitivity [N, 80 100 100 350 pA/Im
o | | Typ. 105 135 200 500
g | Blue sensitivity index (Blue filter) | Typ. 13.5 15.5 — — —
&S | Red/White ratio ' Typ. — — 0.25 0.45 -
| Radiant sensitivity *3 Typ. | 110 130 77 78 | mA/W
' ' " - Min. 30 40 40 140
3 Luminous sensitivity *2 Typ. 105 135 200 500 A/lm
© | Radiant sensitivity *2*3 Typ. 1.1 x 105 1.3 x 105 7.7 x 10% 7.8 x10* AW
< i Typ. 0.5 0.5 1 10
: Dark current *2*4 Max. 5 5 10 100 nA
Rise time *2 Typ. 0.6 ns
_Ripple noise *2*> (peak to peak) Max. 0.2 mV
Settling time *6 Max. 10 s
Operating ambient temperature *7 +5 to +50 °C
Storage temperature *7 -20 to +50 °C
Weight 32 (H14600 series), 40 (H14601 series) g




Noise situation in EAR 1 was

extensively investigated by
Simone and Nino, a further

approach....




EAR1 noise problem:

o We have to face the noise situation in EAR1
o Considering our experience at PALS (Prague)
e P-STILis inherently a low power device (less than 1 watt/module)

We propose to test a self-powered option (full decoupling from the line):

High power Li-bank (1600-2016 Wh)
The system has been tested by 60-Co

y—ycoincidences (four detector setup)
at INFN-CT

1 week autonomy before recharging

To be tested in EAR1
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Conclusions and perspectives

e A new array of Stilbene detectors has been characterized at CERN and
INFN-CT

o The results look promising, facing the new demanding application before
and after LS3@CERN

o The new setup shows very good performances for n-capture reactions

o Implementing n-ydiscrimination makes the array suitable also for
measuring n-n and n-y coincidences.

e A new d-Stibene array by LLNL is in progress (Spanish collaborators)



