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Pixel sensors
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Hybrid VS Monolithic
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The ALICE Inner Tracking System (ITS)
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The ALICE ITS upgrade
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I one goal: improve pointing resolution
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Conclusion: MAPS

e
e

h

e
e

e
e

h
h

h
h

e

h

e

e

e e

h

h
h

h

READOUT CHIP

SENSOR
bias voltage electrode

bump

depletion 

zone

insulator

diode implant

metal

2
0
0
μ
m

1
5
0
μ
m

p-well

deep p-well

epitaxial layer p-

e
e

h
h

e
e

e
e

h
h

h
h

substrate p++

N-WELL

DIODE

PMOS 

TRANSISTOR

n-well

SENSOR

metal stack

e
e

h
h

e
e

h

h

5
0
μ

m

Figure : [1]
10 of 15



MAPS The ALICE ITS upgrade My project References

The ALPIDE
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My first results
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Position-resolution and multiple scattering

I Position-resolution: how accurately can the position be measured

I Multiple scattering:
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Energy loss of charged particles by excitation and
ionisation

I Physical reason: interaction with atomic electrons

I Described by Bethe-Bloch formula
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Bremsstrahlung

I Nuclear field slows down particles → Emission of photons:
Bremsstrahlung
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I Energy loss should be little ⇒ X0 large

I Bremsstrahlung relevant above
”
critical“ energy



Pointing Resolution

I tracking devices contribution
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I multiple scattering contribution
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