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ATTRACT PROJECTS

Switzerland

= achieve breakthroughs in technology that shift Sweden
the state-of-the art. Spain
_ . . Slovenia
= address demanding challenges in both science Romanta
and societal needs. Portugal
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ATTRACT Phase-1
lump-sum contract

Project Open Call
submission period agreements with
Third Parties

“Science-to-

ATTRACT

Phase-1 Open Call
projects active

Business” course
for researchers
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ATTRACT
Phase-1

Investment
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training Project

for potentia Final

future Assessment
entrepreneurs/\Conference

Design-Thinking ATTRACT

ATTRACT pilot with MSc-level Phase 1 Project ATTRACT
Phase-1 students evaluation FINAL
ZL‘Z.;”c'au ASSESSMENT
evaluation CONFERENCE
PR s Brussels
selection of

AT'T:RACT Phase-1 170 funded Funded End of funded 21-23 September

Project Open Call projects ATTRACT Phase-1 ATTRACT Phase-1

launched Project Open Call Open Call 2020

projects starts projects

Funded Projects
Kick-off days at
CERN premises
May 20-21 2019
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u-RWELL Advanced Neutron Imaging Apparatus (URANIA)

The Idea is to develop an innovative detector for diffractive neutron imaging based on
micro-Resistive WELL (u-RWELL) technology: a compact, spark-protected, single-
amplification stage Micro-Pattern Gas Detector.

Neutron diffraction It could have applications in grain mapping of structural
velocity selector ______ neutron . . . . .
~_— detectors and functional materials, characterization of protein crystals
nourons — --------/ ... at spallation sources and neutrons detection in general.
/ r [image
sample scattered ) ~ 3 ,' S
neutrons Rr . . .
‘geew>  Our project is coordinated by INFN and the partners are
VR ] .
/ b Lunds Universitet, ELTOS SpA and TECHTRA sp.zo.o
/ .. :
N W-RWELL We plan to liaise with Research Infrastructure European
drift cathode — fom SCheme Spa”atlon Source

Contact email cibinetto@fe.infn.it @
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u-RWELL Advanced Neutron Imaging Apparatus (URANIA)

The Idea is to develop an innovative detector for diffractive neutron imaging based on
micro-Resistive WELL (u-RWELL) technology: a compact, spark-protected, single-
amplification stage Micro-Pattern Gas Detector.

Neutron diffraction Boron coated cathode to convert thermal neutrons
velocity selector neutron
’ 7 dete:ctors
incoming | — ________/ 10 _ 1 7
neutrons | S— . . .
/ﬁ\ e B+ n— 'Lit+a
5. sample scattered - ,'( S g
: neutrons -i» -: _
/ - The alpha particle is then reconstructed in the 6 mm
gap of the u-RWELL
—— /28 | -RWELL
OO smanl,  SCROTOE « microTPC clusterization to improve space

resolution
- cathode design critical for efficiency @
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PROJECT IMPLEMENTATION

The project will be subdivided into the following tasks:

= Task 0: detector simulation and design simulation

= Task 1: detector design & prototype construction (PCB, DLC deposition, amplification
stage, Cathode preparation w/Boron-deposition, QC/QA, electronics integration) - M1-7

= Task 2: optimization and industrialization of the production processes in collaboration with
selected industrial partners (ELTOS, TECHTRA) - M1-12

= Task 3: prototype characterization
= with X-rays (charge collection, gain, rate capability) - M8
= with alpha and neutron sources (conversion efficiency, charge collection) - M9-10

= Task 4: development, test and tuning of reconstruction algorithms - M1-9

= Task 5: test with thermal neutrons, data analysis and publication of the results - M11-12

@
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INTERSECTIONS —
WRANIA [

Dual Readout should be made cheaper and easier to build

Choose among several mechanical opt:ions
Develop PF by timing = validate electronics and algorithms

Toward a full containment prototype |

Main issue is industrialization of yRwegll _

Consolidation of 2D readout and associated electronics

Muons/pre-shower

F. Bedeschi, INFN-Pisa

I d e a CepC CDR International Review, September 2018
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PROJECT TIMELINE

Quarter 1 Quarter 2 Quarter 3 Quarter 4
Task ) Monthl  Month2  Month3  Month4 Month 5 Month6  Month 7 Month8  Month9  Month10  Month 11  Month 12 |
* 1) Task 1: detector design and prototype construction ’ {
¢ 1.1) Cathode construction [LU] ¢ )
* 1.2) PCB design [LNF] ( )
* 1.3) Prototype construction and assembly [LNF] ( )
* 1.4) Electronics integration and test [FE] G
* 2) Task 2: optimization and industrialization of production
¢ 2.1) at ELTOS [ELTOS,BO,LNF]
¢ 2.2) at Techtra [Techtra,LNF]
¢ 3) Task 3: prototype characterization ' '
* 3.1) with X-rays (charge collection, gain, rate capability) [LNF] >
* 3.2) with neutron source (conversion efficiency, ...) [LU,LNF,BO] ( )
* 4) Task 4: development of reconstruction algorithms F '
¢ 4.1) development of clusterization software (cc+uTPC) [FE] € )
* 4.2) test of the algorithms with mips and neutrons [FE] C )
¢ 5) Task 5: prototype test with thermal neutron
¢ 5.1) test beam at PSI [ALL] )
¢ 5.2) data analysis and dissemination of the results [ALL] ¢ =)
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DELIVERABLES

mandatory e PDF format. * Main project results * To be exhibited at
* Max. 2000 * Methodology the ATTRACT Final
deliverables characters with e Not necessarily Assessment
spaces. published in any Conference
journal.

a u-RWell prototype with Boron-10 cathode fully characterized for diffractive
neutron imaging




& A

SUMMARY

= The uRANIA project is a virtuous example of co-funding of the Idea activities.
= Clearly it adds some more work to the group
but it opens the technology to new applications

and enlarge/enforce partnerships and collaborations
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