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detector

 1MW?2 (pristine)

«  F2W1 (1X10%® n,,/cm?)
SiC epitaxy : 50 um

Neutron irradiated detector
does not present a diode-like

behaviour
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Characterization with ions

- CCE absolute
measurements

- Different polarization
conditions

SiC epitaxy : 50 um

Element | Energy (keV) Range SiC (um)
......... 244Cm 5746 19,8
_- — -- 'f \ 241Am 5424 18,3
L o 239Pu 5093 16,4
Triple alpha source measurements
in vacuum chamber (239Pu, microprobe beam line (2.7 MeV 1H 2700 52,0

241Am, 244Cm) proton beam)
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Triple alpha source measurements

-Forward polarization
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Tandem room

Why use the microprobe beam line?

- Small samples (3x3 mm?)

Good lateral resolution desired

Low rate (to avoid damage) ~ 100 Hz

Rotating sample holder with accuracy of 12
- Angle-resolved IBIC

Nuclear Microprobe line holder

11
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Summary

* Absolute measurement of the CCE as a function of voltage using ions

In different polarizations.

 |rradiated devices higher trapping probability for holes.

* High electric field zone in forward polarization mode (holes

multiplication).

05/12/2024
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Calculation of the absolute CCE value =
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for the pristine detector

g 0.1+
——— 600 zm
700 um
0.08 - Pristine detector oo0em
_ 7 MeV He™t
2 0.06 BIAS : 200 V
© .
=
... [\
€ 0.04 :
<
002/ CCE = (101 + 12)%
0
0 20 40 60 80 100
Time (ns)
Charge Collection Efficiency (CCE)
Charge induced
CCE =
Charge generated
05/12/2024 27
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Calculation of the absolute CCE value =z==p %, o
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for the pristine detector

Theoretical calculation :
- Deposited energy in detector [SRIM simulation] : E = (6861 + 22) keV

- Electron-hole pair creation energy (4H-SiC) : €,-_,+ = 7.28 eV

- Elementary charge: e =1.60 x 1071°C

0 =—2 =(1.510 + 0.005) x 104 nC
— CCE=(101+12)%

€e——nt

Experimental results :

- Integral = (0.99 + 0.04)nWb

- Amplifier gain: (130 + 10)
Oscilloscope resistance : R =50 ()

Q= R’—G — (1.52 + 0.18) x 104 nC

28
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