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Semiconductor Detectors
> Material: Silicon (Eq = 1.12 eV) and Diamond (Eg = 5.5 eV)

> Silicon:

- Widely used semiconductor material, need to create p-n junction, thin sensors (~50 um) allows fast charge collection,
low multiple scattering, and bending of sensors

> Lab Grown Diamond (Microwave Plasma Chemical Vapor Deposition (MPCVD) Process):
arXiv:1308.5419
- Highly resistive, therefore p-n junction not required, radiation hard material (no surface damage and bulk damage is also small
w.r.t. Si), single crystal diamond can give a good charge collection efficiency (costly), smaller size (typically ~1cm?), issue of
reproducibility of high-quality diamond

- Applications as a Beam condition Monitor in ATLAS experiment, Detection of slow and fast neutrons, and detection of

neutrons, at very high temperature at 300°C (ITER experiment) Pixels and electronics on same wafer

o Monolithic Active Pixel Sensors: Fully depleted
> Sensors Structure: Hybrid pixel sensors
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https://arxiv.org/abs/1308.5419

Hybrid Pixel Sensors (Planar and 3D Sensor)
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P epitaxial layer

ALICE Run3: CMOS (Complementary Metal Oxide Semiconductor) Sensor

MAPS Sensors

ALICE3: CMOS (Complementary Metal Oxide Semiconductor) Sensor
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ALICE Run3: Bell Shape depletion region, small charge
collection efficiency, and slow if particle deposits charge
outside depletion zone (diffusion and then drift)

Transistor technology nodes
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