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CANS and HiCANS, neutron sources 
for the next generations

https://www.lens-initiative.org

Neutron Science in Europe, LENS report 2022
Only route for new neutron scattering facilities 
with significant capacities

LENS white paper on CANS 2020
Provide agility in the access of neutron beam for industry
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Interest of neutrons for industry
• See light atoms

• Hydrogen storage and mobility for fuel cells
• Oil industry (help oil extraction and solve pipe clogging pb)
• Plastics, tires, cosmetics, soap and detergents
• Drug vectors for pharmaceutical industry

• See bulk
• Internal textures, stress and strain in mechanical parts
• See inside operating parts with imaging

• See magnetism
• Create new quantum material for the electronics of the future

• See dynamics
• Improve diffusion mechanism in ionic liquid electrolytes for batteries

• Low absorption in most materials
• Controls by imaging without dismantling

• Create nuclear reactions
• PGAA for online composition measurement
• Radionuclides production
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Which neutron scattering
techniques are used ?
• Diffraction for nuclear and magnetic phase diagram determination of new materials
• Diffuse scattering for hydrogen content determination
• Small angle scattering characterization of nanostructures and large molecules
• Spectroscopy for liquid ionic diffusion improvement for batteries
• Texture, stress and strain characterization in metallurgy
• Quality control of neutron optics : reflectivity
• Imaging of light material within heavy ones for quality control (NDT)

• Irradiation of electronic components
• Irradiation for composition determination by prompt and delayed gamma activation
• Irradiation for BNCT
• Irradiation for radionuclides production 

BNC PGAA setup
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Industry specific requirements
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Depends a lot of the request from the industry

• Collaboration for long term research (idem academic research)
• Competent scientists, 1-2 weeks beam time per year

• Proprietary time for quality control or specific R&D
• Working instruments with scientist or engineer able to provide high qualified support
• Available beam time all around the year
• Affordable prices
• Reproducible results
• Standardized, documented methods with quality controls
• Sufficient flux to obtain good quality data

• Specific requirements for BNCT : special access for patients, strict operating schedule

• Specificity of radionuclides : strict operating schedule, hot cells, irradiation is only one element 
of the complete production chain
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Example of price optimization

Neutron mirror reflectivity measurements

Unpacking and alignment on instrument ~ 5 min
Date acquisition : ~ 5 min
Fit and print report : ~ 3 min
Packing : ~2 min
Total : 15 min

Flat rate price of beam time at Orphée at that time :
6000€/day
15 min = 62.5€
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Which quantity of neutrons for industry ?
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Access through proprietary beam time : ~1% of total beam time of large infrastructures
Large infrastructure mainly designed for academic use

Access through research collaborations : exact amount of beam time used difficult to estimate.
Indirect process :

Orphée : ~ 8% of total beam time
ILL (LENS report) : ~8% of total beam time

CANS may increase the use of neutrons by industry by providing easier access to neutrons

R&D private
company

Academic
laboratory

Neutron scattering
infrastructure

Subcontract
research study

Apply for beam
time
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Are CANS or HiCANS suited for ?
CANS or HiCANS characteristics :

Linear low energy accelerator with a compact target moderator reflector and a few beam lines.
10M€ < Construction costs < 300M€ (highly flexible)
Operated by a small laboratory (<50 persons)

Pro
• More flexible than big infrastructure since smaller
• Modifications for adaptation to new requirements more easy to do
• Running costs lower than big infrastructure
• More easy to provide dedicated staff and beam time
• Low risk of long failure since smaller
• More available installation in the future

Cons
• Less manpower available for developments
• Limited neutron flux
• Financial health could be lower than big infrastructures

DAES Vulcan project Nova-Era JCNS project
Small CANS with 1 ou 2 instruments

HBS German
project

ICONE French 
project

RANS-III 
dedicated

source
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Are CANS or HiCANS suited for ?  (1/2)
• Diffraction for nuclear and magnetic phase diagram determination of new materials

• Quality control of production by looking at specific part of neutron scattering pattern : Yes
• Characterization of new materials : No, only at HiCANS

• Scattering for hydrogen content determination
• Yes and No : will depend on the precision required

• Small angle scattering characterization of large scale structures
• Yes: most of the time these systems provide large scattering

• Spectroscopy for liquid ionic diffusion improvement for batteries
• No : spectroscopy requires high flux, only possible at HiCANS

• Texture, stress and strain characterization in metallurgy
• Yes : need specific spectrometer but has been demonstrated by RANS

• Quality control of neutron optics : reflectivity
• Yes : do not need high flux, see poster of Mariano Paulin
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Are CANS or HiCANS suited for ? (2/2)

• Imaging of light material within heavy ones for quality control (NDT)
• Yes and No : depends of the special resolution required

• Irradiation of electronic components
• Yes if requested doses are not too high

• Irradiation for composition determination by prompt and delayed gamma activation
• Yes but will be limited to specific determinations since other techniques easier to use
• For on line composition measurements : depending on local regulations (*)

• Irradiation for BNCT
• Yes but requires very specific installation for patient treatment : will be a dedicated CANS

• Irradiation for Radionuclides production
• Yes but in competition with dedicated cyclotrons that will be cheaper

(*) in France it is not allowed to introduce artificial radioactivity in goods for people 

Ball pen
and ASLM 

standard at 
PKUNIFTY

Arronax
cyclotron 
near Nantes
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Thank you
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Conclusion

Yes, CANS and HiCANS will certainly increase the use of neutrons industry.

Closest example :
LvB project from Mirrotron
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