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SIMULATION 2

A MonteCarlo simulation has been developed using the FLUKA code. The matrix
of fibres has been simulated in order to characterise the energy release of the
protons in the fibres as a function of the neutrons (and proton) energy.

Mean energy
released by protons Deposited energy per fibre 100keV in 250 pum

in the fibres | Light yield (BCF-12) 8000 ph. MeV~!
Trapping eff. (double clad.) 7%
60 ph.

200

Proton E ._[MeV]

M.M et al. PMB doi: 10.1088/1361-6560/aa623a



SIMULATION 3

Defining the efficiency as the number of DES in which both protons are totally
reconstructed (full containment) and cross at least 3 layers each, we have:

FLUKA Simulation
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The assumption is conservative as we are requiring full proton containment; we
expect to improve the detection efficiency using also the dE/dx information.



SIMULATION 4

The elastic scattering is the
dominant interaction in
hydrogenated targets, however for
high energies inelastic scattering
contribution is not negligible.
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The readout system allows to
drastically reduce the impact of
Interactions distribution * - - .

| | | interactions the mis-

¢  Single elastic scattering . o . .

e . . identification.. work in progress!
¥  Single inelastic scattering

200 250 300 350
Energy [MeV]

* No detection constraints



SIMULATION
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* No detection constraints

Interaction distribution *

Double elastic scattering
Double inelastic scattering
Elastic - Inelastic

Inelastic - Elastic

200 250 300 350
Energy [MeV]

Below 50 MeV the probability mixed
elastic and inelastic interactions is
not negligible... we have to take it
into account when we evaluate the
performances of the detector and
assign a systematic uncertainty to
the measurements.

As inelastic scattering events are
expected to produce more than
one single proton per interaction
the track multiplicity at the
interaction vertexes will be used to
reduce such unavoidable
background contamination reject
inelastic events.
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- electron beam (50-450 MeV)

- protons@CPTT* (60-230 MeV)



http://iris.fbk.eu/projects/spadnet

BTF 2016: NEW ANALYSIS 8

Fit function parameters:
N 4.504 = 0.022
T_1 4.507e-09 = 5.166e-11

voltage [V]

| T2 1.295e-09 = 2.316e-11

||| ' | t* 1.08e-07 = 8.49e-12

Test ULISSE :

OffSet -0.0001718 = 0.0000053
- electron beam

(50-450 MeV)

Measurements

with traditional
PMT readout

The scintillating time of the fibers (tau_1) is obtained fitting the signal waveform with:

GNeR

V(t) = —(——) - lexp(—t/72) — exp(—t/71)]

T — T2

the PMT rise time is given by tau_2



PENELOPE




BTF 2016: NEW ANALYSIS 1HHHHEHHHBHE 10

:

Test PENELOPE prototype :

- electron beam L 100 N 1

(50-450 MeV) |

Measurements ,

with traditional .
PMT readout ~— S

- By integrating the signal, offset
subtracted, is it possible to measure
the total number of photoelectrons;

- The number of layer crossed by the
particles = 30 = 3;
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PENELOPE

Measurements with spadnet
sensor: only a small fraction of
surface is acquired
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NEW ANALYSIS

BTF 2016:




Penelope
—————ST82

15m

4cm

1c§;§m > 15cm

HAMAMATSU Multianode (64 ch., 6mm
per pixel )

FBK spadnet sensor (128 ch., 600pym
per pixel )




TRENTO TEST BEAM 14

V™
Mono-energetic proton beam 2° PENELOPE readout: HAMAMATSU
impinging on PENELOPE matrix Multianode (64 ch., 6mm per pixel )
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1 TDC per each ch.
No pixel charge info
only average total
charge released




TRENTO TEST BEAM

2° PENELOPE readout: HAMAMATSU
Multianode (64 ch., 6mm per pixel )

“ FLUKA Simulation

® Data Measurements

Data charge
normalised to peak

al Only
average

!!.
»
!!.!!ﬁ .
“00ag, total charge

Deposited Energy - MC=energy[MeV], data=charge[a.u.]
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TRENTO TEST BEAM
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1° PENELOPE readout: FBK spadnet
sensor (128 ch., 600pm per pixel )




Online readout

and charge info

pixel column

Offline analy

pixel row




TRENTO TEST BEAM

1° PENELOPE readout: FBK spadnet
sensor (128 ch., 600pm per pixel )

: o - 14
Preliminary

~l ~l
o %))

Charge [# SPAD_On]
(o))}
(8]

o))
o

-lll|llllIIIIIIIIIIlllIllllllllllllllllllllﬂ
e o

Deposit energy in the fibres
& readout with FBK sensor
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TRENTO TEST BEAM
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® Summer Conferences

We got 5 talks: Mirabelli, (YRM-Cagliari) Mattei (MEDAMI), Marafini (MLZ)
Traini (iWorid), Giacometti (Strasburgo), 1 joined talk with the DP at Scint. and
1 poster at MC-Napoli; Still waiting from SIF.

® To do:

1.Full size detector => 10 x 10 x 20 cm?;
2.SBAM sensors FBK => test chips;
3.Test with Protons (TIFPA) and Carbon ions (CNAO);

4.Software: implementation of the readout system, background study and
evaluation of the resolutions (energy and angle);

5.New sensor SBAM (full run) FBK;

6.Measurements with secondary neutrons produced in PMMA with protons
(TIFPA) and Carbon ions (CNAQO) beams;
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