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A new generation of Silicon Carbide C
N

SiCILIA - Silicon Carbide detectors for Intense
Luminosity Investigations and Applications

Old generation New generatlon The strategy of project was the
use of materilal grown epitaxially

as the active layer of detectors
for the realization of AE
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,Jggg detector (CVD process by means of
| ol LR oo | gaseous precursos: Nitrogen for n-
,O%%o§@$\" - type doping and Trimethylaluminium
‘;%@iﬁééﬁf - Y XX for p-type doping), and the use of
- semi-1insulating thick 4H-SiC
2x2 mm”2 15x15 mm*2 material for the FE detector. The

quality of 4H-SiC epitaxial
material 1s nowadays very high
considering the high progresses

r achieved in the last decades in
4 the growth of material.
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Silicon Carbide as Dosimeter |

Istituto Nazionale di Fisica Nucleare
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Experimental run @LNS-INFN <

. CATANA

Centro di
AdroTerapia

ed Applicazioni
Avanzate

Irradiation field: 5mm in diameter

Energy: 62 MeV proton beam
Modulated and Pristine beam

Beam Current: 1076-108 p/cm”2
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Radiation Damage: after 3kGy
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Linearity with released dose and dose-rate
2
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¥ Full Energy Beam .
gL ~®Modulated Energy Beam .

Good linear
behavior was
observed in both
cases

Charge[nC]
RN (@)
;4
"

N
'ﬁ T

o

10 12 14 16

N
N
o
(o)

Normalized charge
collected by the SiC as
a function of the proton

incidente dose-rate
fixed at a released
total dose of 5Gy
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Dependence on particle LE T
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Exp. Run - Flash Condition INFN

Istituto Nazionale di Fisica Nucleare

proton 62 MeV - Full Energy

Beam current: 1- 50 nA

Shot time: 10ms - 200ms
Beam Collimator: 1x1cm?2
Detector Collimator: 5x5 mm?2

Detector (ST): T0um - 1x1cm?2
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Linearity with released dose and dose-rate
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PRAGUE detector

PRAGUE
Proton RAnGe measure Using silicon Carbide

Incident
proton
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° 30 SiC with 10um of active layer and 100 30 SiC w/o
um of passive substrate passive layer
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Feasibility Study

Geant4 Simulations
62 MeV of incident protons

Experimental room: CATANA facility
550um PMMA layers
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6 GEANT4

circular beam spot
gaussian distribution (6=5 mm)
FWHM variation: 30%
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