
IN2P3

17/11/2021 Journée Irradiation& Analyses 1

JANNuS-SCALP
Irradiations/Implantations

Operations manager: Dr Cyril Bachelet
Scientific leader: Dr Aurélie Gentils



Accelerators : 
- Materials modifications 

(implantation/irradiation)
- Isotopic separation for pure 

target production 
(implantation/deposit)

- Materials characterization

JANNuS-SCALP Plateform

JANNuS: Joint Accelerators for Nanosciences and Nuclear Simulation

SCALP: Synthesis and Characterization using ion AcceLerators for Pluridisciplinary research

Microscopes : 
- Defects analysis
- Structural analysis
- Surface analysis
- Elemental analysis

Samples preparation : 
- Cutting
- Mechanical polishing
- Ionic polishing
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On-Line TEM



The team

Staff

Cyril Bachelet, Cédric Baumier, Philippe Benoit-Lamaitrie, 
Jérôme Bourçois, Laurent Delbecq, Silvin Hervé, Christine 

Oriol, Florian Pallier, Sandrine Picard

Charles-Olivier Bacri, Aurélien Debelle, Frederico Garrido, 
Aurélie Gentils, Faïrouz Hammache, Stéphanie Jublot-Leclerc, 

Jurgen Kiener
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ARAMIS (1989) - IRMA (1979)

ARAMIS Negative Ion Source

Source of Negative Ions by Cesium
Sputtering (SNICS)

39 elements
600keV < E < 11MeV (5+)

ARAMIS Positive Ion Source

Penning Ion Source
H, He, N, O, Ne,  Ar, Kr, Xe

120keV (diatomic) < E < 3.6MeV (2+)

ARAMIS Ion Beam Analysis

Goniometer 2T / 2R
- RBS/C
- ERDA
- PIXE
- PIGE
Multisamples holders

ARAMIS In Situ Analysis

In situ RBS/C analysis with a heating
2 rotations Goniometer, during low
energy irradiation or implantation

IRMA Positive Ion Source

Bernas Ion Source
65 elements

5keV < E < 510keV (3+)
IRMA LE Implantation / Irradiation

Several sample holders:
- Translating/Rotating for small series
- Airlock holders for large series
- Heating holders, up to 1000°C
- Liquid nitrogen holder

1014 At/(s*cm²) 109 At/(s*cm²)

Few 104 At/(s*cm²)

ARAMIS HE Implantation / Irradiation

Several sample holders:
- Translating/Rotating for small series
- Airlock holders for large series
- Heating holders, up to 1000°C
- Liquid nitrogen holder

1013 At/(s*cm²) 109 At/(s*cm²)

Few 104 At/(s*cm²)

ARAMIS IRMA



TEM (2007)

FEI TECNAI G2 F20 Twin 
200 kV LaB6
Resolution: 0.27 nm
Sample-holders:
- Single tilt from LN2 to 1300°C
- Double tilt from LN2 to 1000°C

Instrumentation:
- HR Camera
- Wide Angle Camera
- Energy Filtered TEM (using the GIF)
- EELS (using the GIF)
- STEM mode (HAADF)
- EDX
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TEM in-situ
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SIDONIE (1969)
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M/ΔM~2000

SIDONIE Positive Ion Source

Bernas Ion Source
65 elements

10keV < E < 40keV

135°
Magnet

Deceleration → 100eV

Available Not 
Available

« Big » rejuvenating:

Phase 1: 30k€ (2020-2021)

Phase 2 (Fiabilisation): 100k€ (2022-…)

Implantation or 
deposit with high 

isotopic purity
beams



A new pool of microscopies

Dans une salle climatisée sur dalle 
stabilisée et en légère surpression

MEB Hirox SH-3000, « MEB de table » : 
équipé d’un analyseur EDX ; résolution 
spatiale : 15 nm ; Energies disponibles 1, 5, 
10 15, 20 et 25 KV

AFM / MFM Park systems NX10 : cartographie 
topographique de la surface à l’échelle 
atomique, et topographie magnétique des 
échantillons

En cours de remise en état / Fiabilisation

MEB LEO 440 : 
résolution spatiale : 2 
nm sur Si ; Energie : de 
0,1 à 30 KV

MEB JEOL JSM 5900LV : 
5 nm de résolution 
spatiale ; Energie de 1 à 
30 KV$ Détecteurs EDX $
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Samples preparation

Mechanical polishing Ionic polishing

Binocular microscope Cutting
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Electrolytic polishing



Extension

SIXPAC
On line DRX (Late 2023)

Waiting for funding answer(SESAME IDF)
Beam line study, in progress

Solid Astrophysics
Low Energy Nuclear Physics

(Mid-term)

Extension
In the CPER framework, a 280m2 extension of the building for an 
overall budget of 1.6 M€

Experimental area → 415m²
Practical work room
Office + Living room
New control room

17/11/2021 Journée Irradiation& Analyses 10



Position on the national scale
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JANNuS-Saclay

JANNuS-Orsay

Groupe d’Intérêt Scientifique
GIS JANNuS (2005)

Joint Accelerators 
for Nano-science and 
Nuclear Simulation

CEA, DES/DMN/SRMP

http://jannus.in2p3.fr

IRMA

ARAMIS

TEM

JANNuS-Orsay

European programs
(EUROfusion : EURATOM 2015-2020, 

Horizon 2021-2025)

JANNuS is a funding member of french network of accelerators for materials under irradiation called EMIR, in 2009. Became
a CNRS federation in 2014 and an Infrastructure de Recherche in 2018 and 2021 roadmaps. The federation is renamed

EMIR&A in 2019 with the addition of radiolysis and Ion Beam Analysis platforms
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French accelerators network for Irradiation and 
Analysis of Materials and Molecules

CEA Saclay SRMP+SRMA, CEMHTI Orléans, CIMAP Caen, 
ICP Orsay,  IJCLab Orsay (JANNuS-SCALP, Andromède), 

INSP Paris, LSI Palaiseau

Présidente d’EMIR&A :
Nathalie Moncoffre (IP2I Lyon)

Président du Comité scientifique International d’EMIR&A: 
Robin Schaeublin (ETH Zurich)

https://emira.in2p3.fr



Beam Time programmation

8h per day from 
Monday to Friday

Programmation

Referees + scientific council EMIR&A
each year (nov.-dec.)     + internal technical review

SCALP internal committee
each 3 months

Internal users and external academic users External users
(in situ TEM or ARAMIS on line or ARAMIS+IRMA)

Urgent requests 
Internal and external users

Industrials 
& European programmes

ARAMISIRMA TEMSIDONIE

ARAMIS+IRMA

TEM+ARAMISTEM+IRMA

TEM+ARAMIS+IRMA

(IN2P3)

Comité scientifique interne (CSI), 
composé de :
• RO
• CoS
• Rep. Direction
• Rep. utilisateurs (pôles E&E, 

Santé, A2C, Phys. Nucl.)
• Resp. Microscopies et 

Accélérateurs
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Ion energy range

10keV 10MeV1MeV100keV

Implantation Irradiation

Ion Beam Analysis

1keV100eV

Deposit

SIDONIE

IRMA

ARAMIS

+TEM = JANNuS-Orsay

Necessity to produce the largest number of elements as ion beam
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Implantation & Irradiation

Implantation: Where the ions are stopped Irradiation: Where the ions pass through

Damage Collision cascade

Atomic displacement

Ionisation

Synergy

Two beams
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Scientific topics
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Saturable absorber mirrors tuning
( Li Fang thesis - 2014) As, Fe

Refractive index tuning for waveguides

Capacity or resistivity tuning

Wavelength tuning of quantum dots lasers Protons

Defects control in heterojonction solar cells
(Alice Defresne thesis - 2016)

Aging studies of solar cells in space conditions

Ar

Protons

Diffusion of alcaline elements in CIGS cells Na, F, K



Scientific topics
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Integrated approach coupling experiments, simulations and modelling of irradiation effects in materials
(Mohamed El Bakouri Thesis)

Irradiation effect on hydrogen absorption in new zirconium alloy
(Benoit Queylat thesis - 2020)

Glass matrices for radioactive waste

PF and/or 
neutrons 

simulation with
ions

(H, He, Au, Self 
irradiation)

Studies of metals and alloys under irradiation, under stress, under gas
(Nesrine Gharbi - 2015 ; Pierre Lapouge - 2016; Marine Gaume – 2017; 

Olga Emelianova - 2020)

Irradiation effect on nuclear fuel (Yara Haddad 2017)

Simulation of neutron with heavy ions (Marie-José Saleh-Afif 12/2021)
Ion beam synthesis of (Y,Ti) nano-oxides in FeCr (Martin Owusu-Mensah 2019) Y, Ti, O



Electrodes metallization of thermal sensors (NTD for LUMINEU)
B 

implantations

Target of pure stable isotopes for theranostic radioistopes production (ANR TTRIP)

Gd deposits & 
implantations

Crystalline defect
evolution for 

geothermochronology
(Dee Jay Cerico thesis

12/2021)

He Implantation/Irradiation

Bi Irradiation

RBS/C in situ

Production of noble gas references for 
solid astrophysics

He, Ne, Ar, Kr, Xe  implantations

Irradiation of ice and meteorits analogs
with infrared in situ measurements

(INGMAR)

H irradiations

Scientific topics

Self healing of monazite

He + Au 
irradiations

Radiation Induced D/H in clays

He 
irradiations
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IN2P3
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Merci pour votre attention

Envoyez vos demandes à : jannus-scalp@ijclab.in2p3.fr


