
Rivelatori e Apparati
Lezione 2 – Tavole e grafici su perdita di energia e MCS

Confronto material budget rivelatori diversi

20/10/2020 RAFNeS_2 Energy_Loss_MCS 1



20/10/2020 RAFNeS_2 Energy_Loss_MCS 2



20/10/2020 RAFNeS_2 Energy_Loss_MCS 3



20/10/2020 RAFNeS_2 Energy_Loss_MCS 4



Grafici dE/dx
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• Istogramma a 
dispersione carica
ricostruita da 4 
misure

• Esempio: 200 keV
@ quantita’ di 
moto p=400 MeV/c

• Che tipo di 
particella e’? 
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Silicon Pixel Detector – ALICE (2008 – 2019)
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HFT Pixel detector – STAR (BNL) – 2014-2016
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Classic wire bonding



PXL Material Budget
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• Thinned Sensor
• 50 µm 
• 0.068% X0

• Flex Cable
• Aluminum-Kapton
• two 32 µm-thick Al layers
• 0.128% X0

• Copper version  0.232% X0

• Carbon fiber supports
• 125 µm stiffener
• 250 µm sector tube
• 0.193%  X0

• Cooling
• Air cooling:  negligible contribution

• Total material budget on inner layer: 0.388% X0
(0.492% X0 for the Cu conductor version)

 Curved sensor
 40-60% yield after thinning, 
dicing and probe testing
 Fully characterized before 
installation

 Power and signal lines
 Wire bond encapsulant
largest contribution    
 Acrylic adhesive to deal 
with different CTE
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from
older
estimate

Si 50um (0.0529%)

acrylic 50um (0.0148%)

Encapsulant + bond wires (0.070%)
Capacitors + solder (0.0035%)
Coverlay (0.0075%)

Coverlay (0.0075%)

Al 30um – both sides (0.0248%)
kapton 50um (0.0148%)

acrylic 50um (0.0148%)

Carbon composite 125um (0.0293%)

0.0677%

0.128%

0.0441%

Carbon composite 250um (0.1017%)

Si adhesive 100 um (0.0469%)

0.1486%

Total = 0.388%

Material budget comparison
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SPD HFT
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Figura reticolo e bande
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