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CRC facilities at Louvain-la-Neuve
Located at Louvain-la-Neuve (∼20 km from Brussels)

Institut de Recherche en Mathématique et Physique (IRMP)
Center for Cosmology, Particle Physics and Phenomenology (CP3)

Centre de Ressources du Cyclotron (CRC)

Three irradiation facilities

NIF: Neutron Irradiation Facility
I Fast Neutrons (0-50 MeV)
I Flux: 1011n/(cm2 s)

LIF: Proton Irradiation Facility
I Protons 10-60 MeV
I Flux: 5× 108p/(cm2 s)

HIF: Heavy-Ion Irradiation Facility
I Heavy Ion ”cocktails”
I Electronic failures induced by radiation

(Single Event Effects)
E.Cortina (UCLouvain) AIDA-2020 WP11.4: Access to UCLouvain April 5, 2017 2 / 8

http://www.uclouvain.be/irmp
http://cp3.irmp.ucl.ac.be/
http://http://cp3.irmp.ucl.ac.be/
http://www.cyc.ucl.ac.be/HIF/HIF.php


HIF: Heavy Ion Facility
Facility to measure the response of electronic components to single event
effects (SEE).
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How to measure SEE
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HIF characteristics

Two heavy ions ”cocktails” covering a wide range of LET and ranges.

I Fully characterisation of SEE response of electronic components.
I Fast ion changing within the same cocktail (few minutes)

Beam flux is variable between a few ions/s.cm2 and ∼ 104 ions/s.cm2

I Can be modified from user station
I Online monitoring → high precision in fluence delivered

Redundant metrology
I Fluence and energy
I Moving frame, alignment system
I ESA SEU monitor: 4x4 Mbit SRAM (Atmel AT60142F) arranged in a

square region of 24mm x 24mm

Beam homogeneity of 10% on a 25 mm diameter.

Standard mechanical interface and feedthroughs

Irradiations are done in vacuum and for most of the ions naked chips
are needed.
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HIF ”cocktails”

DUT energy Range LET
M/Q Ion [MeV] [µm Si] [MeV/mg/cm2]
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5 15N3+ 60 59 3.3
5 20Ne4+ 78 45 6.4
5 40Ar8+ 151 40 15.9

4.94 84Kr17+ 305 39 40.4
4.96 124Xe25+ 420 37 67.7
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on 3.25 13C4+ 131 292 1.1
3.14 22Ne7+ 235 216 3
3.33 40Ar12+ 372 117 10.2
3.22 58Ni18+ 567 100 20.4
3.32 83Kr25+ 756 92 32.6
3.54 124Xe35+ 995 73 62.5
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Irradiations

5 projects finished

Acronym Experiment Users Irrad Institute

AIDA-2020-CRC-2015-01 ALICE ITS 2 11.5 h CERN
AIDA-2020-CRC-2016-01 ATLAS calo ASIC 2 6.5 h Columbia Univ.
AIDA-2020-CRC-2016-02 LHCB FPGA RICH 5 10.0 h IFIN-HH
AIDA-2020-CRC-2016-03 LHCb CLARO 3 8.0 h INFN
AIDA-2020-CRC-2016-04 LHCb calor 6 13.0 h CNRS/Barcelona

AIDA-2020-CRC-2017-01 CMS tracker 3 12.0 h Imperial College

1 project submitted but not eligible

21 users
I 19 male 2 female
I 8 institutes, 8 nationalities

49(61)/80h used
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Summary

60% of projects and 75% of Access Units allocated
I 5(6) projects 49(61) hours
I 18(21) user visits (2 days stay)

2 scientific publications so far
I 1 project (2015-01) finalized in Dec 2015.
I 3 projects (2016-01,02,03) irradiated on May 30, June 1, 2016.
I 1 project (2016-04) irradiated on July 15, 2016
I 1 project (2017-01) foreseen for Mid May (LIF)

Direct contact with users is essential. (4-5 preparatory meetings per
project)

Irradiations using other lines (NIF: fast neutrons and LIF: protons)
available on special request
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BACKPUP SLIDES
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Quality assurance
For each run/cocktail a whole calibration and quality assurance procedure
is performed.

1. Fluence: PPAC+PIPS

2. Profile: PIPS+SEU monitor

3. Energy: PIPS
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QA: Beam profile and beam energy
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QA: SEU monitor

return
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User station control panel
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Support frame
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Single Event Effects

SEE: Effects caused by a single energetic particle. Depends on energy
released (LET)

Non-destructive effects (Soft errors)
SET: Single Event Transient
SEU: Single Event Upset

SBU: Single Bit Upset
MBU: Multiple Bit Upset

SEFI: Single Event Functional Interruption
SEL: Single Event Latchup

Destructive effects (Hard errors)
SHE: Single Hard Error (bit stuck)
SEL: Single Event Latchup
SEB: Single Event Burnout
SEGR: Single Event Gate Rupture
SEDR: Single Event Dielectric Rupture
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Feedtrhoughs

Large Flange:

10x BNC (F/F)

10x BNC ( Ground isolated) (F/F)

10x SMA (Ground isolated) (F/F)

6x Sub D 25 (Cannot be dismounted) (M
outside/F inside)

Small Flange:

8x BNC + 2x SHV (F/F)

9x BNC (F/F)

2x USB

10x SMA (F/F)

2x Sub D 25 (M/M)

2x HE 10 40 pin (M/M)

2x H80A2CO 40 (M/M)

Water cooling 4-6mm hose with rack
connectors input/output + Thermocouple
connector

Transition available on request:

Sub-D25 transition to Ethernet (M/Eth,
F/Eth)

USB transition
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