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Where were we...

March 2019

Readout board not optimal.
Narrow peak in the first part
of the signals
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Where were we...

March 2019
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e Charge resolution <4.5 %

o Amplitude resolution < 3.7 %

At higher energy charge analysis allowed to
reach better energy resolution
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Setup of 01/10/19

Read out board 15 um SiPM arrays, V1740, 2V, 65 Mhz
(prototype) 25 SiPMs in each tile

08/2019

FOOT Tiles

Technology: RGB-HD
SiPM size: 4x4mm? (15 ym)
Samples: #2, #3, #4
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BGO w/ white

painting BGO w/ tyvek

BGO W mylar
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Charge (ADC counts)
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Energy Resolution

Amplitude Analysis
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Charge Analysis

... WhitePainting. .

e Charge resolution < 2.5 % (4.5 %)
o Amplitude resolution < 3.5 % (3.7 %)
3 wrappings are comparable
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Linearity

Amplitude Analysis
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Quenching Effect
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Fit Analysis

4 free parameters:
fy— X fy — X e A: normalization factor
l

exp(—=—) exp(= * to: time of fit start
f)=A-(1 =k (——= )+ AR (——— )| et rising time
exp( )+ 1 exp(

t t e k: weight of ta
hor nen n mponen
short (fast) component long (slow) component 2 fixed parameters:
e trs: 100 ns falling time short
e t7: 500ns falling time long
O — & 1000 OO OO OO
] S R PP ev: 0 ; mean: 1870 2 - ev: 10000 ; mean: 1571
1600 v+ e et e e mme e b S T B - B . ' ; 4
1400 F— - - - - - ........ _ F&SL ....... ....... 1200 —
1200 -+ - teeeene T N e 1000 =
10005— : ; . . : ; . ; 800:—
800 |— -
- 600 |—
600 |— -
= 400 |—
400 — C
2005— 200~
el S S R [T SR T T N T NN SN SO TN NS ST TN N ST T NN NN T T N TN SN T N PR S S T T T NN T S TN T T T TR TN NS S TN T S N N T T NN
0 20 40 60 80 100 120 140 160 180 0] 20 40 60 80 100 120 140 160 180

Sampling Sampling

Range of function Range of the fit

L. Scavarda (2] FOOT Meeting



o/E

0.035
0.03
0.025
0.02
0.015
0.01

0.005

AMPLITUDE ANALYSIS

................................................................................

A 5 - éStandard Analysis
e Fib Analysis

....................................................................................................................................................

0.04

0. /E

0.035

.03

0.025

0.

02

0.015

0.

01

0.005

Charge resolution < 2.5 %
Amplitude resolution < 2.5
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CHARGE ANALYSIS
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Improvement of energy resolution with fit analysis
Amplitude and charge resolution are comparable with fit analysis
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Rising Time
e Carbons and protons seems to have two
different populations of rising time

 With tyvek the distribution are shifted
about 1 ns both for proton and carbon.
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e With tyvek the proton and carbon

distribution are better separated
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Rising Time
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Profile Rising Time
vs Time Factor

e With tyvek the profile of proton and
carbon are better separated.

e Combining the information of time factor
and rising time we should be able to
discriminate the particles.
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Full Calo in FLUKA
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Conclusions & Next steps

Conclusions
 Improvement of energy resolution (thanks to new readout board): <2.5 %

e The performance of the 3 wrappings are comparable
 From shape analysis Tyvek seems to discriminate better protons from carbons

e Full calorimeter with truncated pyramids BGO is ready for FLUKA.

Next Steps

» Test beam foreseen at CNAO 11-13 November:
energy scan of one module of calo (9 crystals) rotated with different angles
9 crystals read by v1740 (65 MHz, 2 V)
® 1 crystals read by v1742 (1 GHz, 1 V)

e Digitisation part is ongoing
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