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Electron drift velocity vs. electric field in silicon
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Effect of doping
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P-N junction
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Reverse biased P-N junction
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Reverse-biased semiconductor diode
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Depletion of a surface barrier detector
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IONIZATION ENERGY (eV)
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Ge Detectors
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Efficiency of a high-purity germanium detector
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FWHM _  2keV
E  1332keV

HPGe Resolution: =0.15%
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Si detectors
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Webb et al., doi:10.1103/PhysRevC.100.024306
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Pulse Amplitude (a.u.)

Pulse Shape Discrimination
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Pulse Shape Discrimination in Si
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MONOLITHIC SILICON DETECTOR TELESCOPE
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€1 Barion Discovery
(Brookhaven National Laboratory, 1964)




Single-sided Position-sensitive Silicon Strip Detector

Al

™., B-lipe srig

A-type bulk silicon

Y olonisaiien
¥

Charged parllele Irack

Alumnium hackplane

Alorn”



Single-sided Position-sensitive Silicon Strip Detector
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Atlas collaboration - arXiv:2007.07624 CERN-EP-2020-108




Double-sided Silicon Strip Detector
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ALICE-ITS Silicon Strip Detectors
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incident photon

Silicon Drift Detector




Radiation Damage: Surface Effects

Minwoong Lee et al. Electronics 2021, 10(8), 887

1. lonizing radiation
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2. Electron-Hole Pair
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5. Interface traps resulting
from interaction of holes
— Interface trapped charge
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4. Holes trapping at the
SilSio2
— Fixed charge

3. Hopping transport of holes through
localized states in SiO, bulk



Radiation Damage: Surface Effects
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Radiation Damage: Bulk Effects

Exiting
e Frenkel
Pair
o @ Interstitial
; 2 Vacanc
Incident PKA (Primary Knock-on Atom) Y
particle

Egis = 10 - 100 eV



Radiation Damage: Bulk Effects
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RADIATION IONIZATION ENERGY (eV)
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High strength & hardness
Low thermal expansion
High thermal conductivity
Chemical inertness

Displacement energy:
3040 eV (Si: 1315 eV)

Breakdown Field:
3:4MV/cm (Si: 0.3MV/cm)

Saturated vg.+(e):
2x10-7 (Si 1x10-7)



Normalized channel mobility

Radiation Hardness: SiC vs Si

&
o
|

=
oo
]

=
(0)
|

=
AN
|

-
N
|

-
o

Takeshi Ohshima et al., DOI: 10.5772/51371
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collimator
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Isotope Identification
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Ciampi et al., Nuclear Inst. and Methods in Physics Research, A 925 (2019) 60-69



Thanks for
your attention.



	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Pulse Shape Discrimination
	Diapositiva numero 20
	Pulse Shape Discrimination in Si
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37

