Radiation hardness research in Louvain

*AIMS
=> Performances of particles sensors and related equipments,
absolute dose measurements, dose vs fluence, dose rate,

dose equivalence ( NIEL...)

® Facilities, equipments

http://www.fynu.ucl.ac.be/themes/he/index.html
http://www.cyc.ucl.ac.be/

-> electronic device irradiation facilities
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Motivations
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Perfomances in a radiative environment

=> Low versus High dose rates ?

—

november 2001

=> Temperature dependencies
=> Dose equivalence for E_ > 20 MeV
=> Comparison neutron-proton

=> Effect of biasing during irradiation

=> Dosimetry issues (alanine, RPL, ...)
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Facilities

Built around 3 isochronous cyclotrons

Heavy-ion facility: a to Xe* ; 9 to 500 MeV

Light-ion facility : protons 10 to 75 MeV

Monoenergetic neutron beam line : 25 to 70 MeV
High-flux neutron beam: 4 < E, <50 MeV; < E, > =20 MeV

Controlled environments: temperature, humidity, biasing, ...

Dedicated analysis equipment : probe station, activation, dosimetry ...
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Facilities, equipments

High-flux Neutron

Protons
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M * Frame: 250 X 250 mm boards

8 * Rotation /Translation
* Connectors 3M / BNC / D25...
| = Camera, light, iris

(developed for the E.S.A)
* Alignment: laser in the beam
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- Proton beam line

Light lon Facility

Proton energy: from 10 to 75 MeV
Energy modulation: Polystyrene blocks
Homogeneity: + 10 % on a diam. of 10 cm
Flux: up to 10° protons/cm=2 s
Dosimetry:

- Profile: diode in a water phantom
- Flux monitoring: transmission chamber

- Calibration with a Faraday cup
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« Monoenergetic » neutron beam
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Dosimetry

=> Peak energy range:

25 to 70 MeV

PROTON BEAM OUME (CARSONT

=> Typical flux: 108 neutrons/s
(30 mm &, 3 m from the target)

* 10pA proton beam

* 3 mm thick target

=> Homogeneity * 10 %
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High flux neutron beam
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‘ Nominal LHC fluence reached in ~6-8 h
depending on sample size
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http://www.fynu.ucl.ac.be/themes/he/cms/neutron_beam/neutrons.html
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