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Dual Role
- Cosmicray experiment
- ScientificEducation

51 MRPC tracking telescopes
In High Schools

+ 2 telescopes at CERN

+ 6 telescopes in INFN Units
Total ;. 59 telescopes

+ 54 High Schools participating
without telescopes

M. Garbini& O.Pinazza& F.Noferini
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MRPC chambers are built by High School students at CERNstarting from 2004) and

3

maintained by them under the supervision of EEE researchers

M. Garbini& O.Pinazza& F.Noferini

3 MRPC planes with 24 strips eachread at

both endsA 144readout channels
AThe trigger requires a hit signal on each
end of the 3 MRPCs within a N500 ns 52#<
window '
ACosmicmuonsare tracked & reconstructed
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Polar QUEEEstexpedition & =i

Polar QuEEEst 1928 -2018

Measure the Cosmic Rays flux with three
detectors at different latitudes
http://www.polarquest2018.org/

Institutions
Centro Fermi
INFN (Bari, Bologna)
PolitecnicoTorino
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2 oo [ B The Detector on the Polar Nanug boat has
3 T v d] o beendesignedto fulfill the requestson
@ Y v T

E *M£1;:_ﬁ:w - Dimension

g : e - Weight (~ 50kg)

?0 N P - power consuption(< 15W)

June 2017
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i o, [N The DeSIQ N & pvents
% & 2 Plastic scintillator planes

%

g @ Distance between planegl cm

o

:°§ @4 Tiles for each plane30 cmx20 cm

= @2 SiPM per tile (16SiPMsin total)

- Design developed together with
INFN Bologna Technical Design
Service

- Light Tight Box made of Black
Delrin plates All parts realized by
INFN Bolognamechanicalworkshop
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Cosmic hatch and
anchoring system
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The Scintillator EEE

SAINT GOBAIN BC-400
20cmx30cmx1cm

BC-400

M. Garbini& O.Pinazza& F.Noferini
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Advanced Silicon Detectors
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NUV SiPMs

Chip Scale Package (CSP)

£

ks

[S)

Z

LL

%,3 Product P
< Parameter

£ ASD-NUV1S-P ASD-NUV1C-P ASD-NUV3S-P QSD—NUV4S-9
D._ S—
O Effective active area 1x1 mm? 1.13 mm? 3x3 mm? 4x4 mm?

o3

% Cell count 625 673 5520 9340

S

O Cell size (pitch) 40 pm x 40 ym

p=

Directly coupled to the

w" . .

=l _ scintillator
8 NUV-SiPM
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e Front End Electronics & ¢
< ~1lcm >

Custom Front End Card serving 2SiPMs
- SiPMsVBias(Temperature feedback)

- Signal Discrimination/Digitalization (LVDS standard)
- T.0.T (Charge) measurement

M. Garbini& O.Pinazza& F.Noferini
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8 Front End cards in total =
Total Power consumption ~2 W 48
All tested andcharacterized
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Raspberry

2v
Arduino DUE/UNO I i 5V
(non verra montato sulla scheda)
J10

Developedy
INFN BolognaElectronic Service

M. Garbini& O.Pinazza& F.Noferini

Flat cable da 34

Privides |
-Trigger logic
-TDC and TOT measurements (HPTDC & Interfi@ T
-GPS time Stamp o |
-Data stream to Raspberry S e R ke b

-Supply Voltage for Raspberry Pl ol =

= Aperitivo Scientificg 26 Ottobre 2018,
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Backup Battery '}

GPS / GNSSUblox \ / ; )

M. Garbini& O.Pinazza& F.Noferini

SenseHat _
Gyroscope Readout& trigger Board
- Accelerometer
§ Magnetometer
2 Temperature HPTDC piggy-back
2| Barometric pressure
| Humidity Y =
= H - Signalsfrom SiPMs
§ Raspberry Pl ¥ i j W T
< :
M Total powerconsumption~ 12.5W

> N




3

Rate Hz

M. Garbini& O.Pinazza& F.Noferini
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e Tests

Sensors & trigger pattern

Mechanics & Assembling

== 31 Magority

—4— 31_OR-AND-OR

30 Maorit
100 _Maority
i 30 OR-AND-OR
10
1
0.1
10 20 30 40 50 60 70 80 90 100 110 120
Threshold mV

Trigger&ReadoutBoard

May 2018
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Performed at CERN by high schools students form
Italy, Switzerland and Norway
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Calibration and Final tuning & =
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Science inside Schools
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Final calibration of the
detectors at CERN using
cosmic rays
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POLA-01 6n board'
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Commemoraziondel caduti

Ny Alesund Crash point 814N 252




Microplastiche PCBMantanet

AMantanet 3 km, 0.1x0.7 m
ABottiglia+filtri (10 1)
APCB Rolychlorinatebiphenyl)
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