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| FOOIL lok measurements (I)

= Resolution on mass number A

sigma A vs precision tof

heavily depends on TOF .7
resolution. 265_ From the CDR
— From the CDR: “the variation on ? 6_
O as a function of TOF is the 5,55_ ¢
steepest one, worsening by about 13 .
70% when moving the TOF Wb
resolution from 80 to 150 ps.” 4_ ¢
— It is mandatory to keep the TOF 35§_ o

resolution at the level needed to

80 90 100 110 120 130 140 150

achieve the desired A resolution tof precision ps

— Crucial for high A fragmentsl
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| FOOL lok measurements (1I)

= TOF will be measured
by TOF detector
— The SC detector y O CFD (20%)
. . » 160 ¥ < Cross Correlation |
(Margarlta m the T:’- é, Protons v Matched Filter
following) 2 N '
=hppiy ol M. Morrocchi
— The TOF detector | g%l Analysis meeting
(providing the ‘stop” for 2 100 ¥ May 2018
= O
the TOF measurement) aliE
O
C
= The SC detector aims S 6ol Carbon lons
. . £ o
for a time resolution S a0} = i o
v Y%
below 100 ps for the o e
, , , 0 20 30 40 50 60 70
incoming beam particles Released Energy (MeV)

(C, O ions)
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| The ancestor: Margherlta

= Used in FIRST

— 250 pm thick plastic scintillator
(E] 228) disc with 46 mm radius.

— light collected by means of 360
optical fibers (1 mm diameter),
radially glued in four bundles and

then connected to four fast

Hamamatsu UBA HIO721-201
photomultipliers (40% QE).
= Layout optimised to maximise the
light collection, minimising the out
of target fragmentation probability

= Proton test @Trento: encouraging

results (expected <100 ps reso for
12C and 160)

jun/18 A. Sarti - Elba collaboration meeting

sgma_t (ns)

0.7

06

05

04

03

02

01

0.14 —
0.12 |-
0.1

0.08 [

0.06 |-

- FIRST (elec. not optimised)

r TP cnma— e e—

400 MeV/u 12C 1ions

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

MEG CFD

DIPARTIMENTO DI SCIENZE
D1 BASE E APPLICATE

500
ber

PER L'INGEGNERIA



| FOOT: Margarita %M@

= Same operational principle as in FIRST:

— Thin detector (to be optimised using MC studies/ TB results)
— Fast (largest light output possibile)

= Active mean:
— EJ-204
— 700 ps rise time
— Thick: 250 ym «*1 mm
— 10 000 ph/MeV

3 mm sandwich:
1 layer 250 um «> 1 mm scintillator

2 layers of 3D printed clear (transparent) photopolymer |

DIPARTIMENTO DI SCIENZE

. . . . D1 BASE E APPLICATE
jun/18 A. Sarti - Elba collaboration meeting e




\ mardarita
¢ g,

A 4

| Margarita mechanics

P 23 mm >
10 mm Al 10 mm Al

>

SBAI (Marco Magi)

A
3 mm sandwich: \
1 layer 250 pum «> 1 mm scintillator

2 layers of 3D printed clear (transparent) photopolymer

tobeenclosedina~10cmx 10cm x 5 ¢cm

light tight box with two thin windows
(4 um mylar + 0,4 um Al each) |
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| Margarita readout %gm

(3x3 mm? active area)

348
ASD-NUV3S-P —

SMD package

for SiPM 3x3 mm?
active area size

R
AdvanSiD

Advanced Silicon Detectors

3.93

4
40‘33

 Joso

1.25

INFN Romal (LABE)
board that holds the SiPMs
8 boards 1n total (2x side)

6 S1PMs are held together (per board).
3.6 cm / 5 cm are instrumented for each side

>

b o il
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The powering and readout of the SiPMs 1s
performed through the Wavedream board

-
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| Overview

= Mechanics:

— The box is being designed (2 weeks needed). Once the design will be
ready, 2 more weeks for completion. We need to finalise the full IR

geometry (height wrt beam) before completion

— Scintillator is already available: will start ASAP the tests with the 250
um thick detector to see if a thickness increase is needed.

— SiPMs are already there.
— LABE board: order is being placed + 1 month
= For a test beam

— Wavedream boards will be needed for powering/readout (cables are

already available!)

-»Preliminary tests are being considered for September. I
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