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Kick	Off	Meeting		
20-21	May	2019	

Timetable	scheme	of	the	meeting	
	

ü  Introductions	compliments	congratulations	and	(auto)celebrations 		
ü  Kermesse	of	the	financed	projects*	(2	min	1	slide	each)	~	145	out	of	170	
ü  Talk:	From	idea	to	business	
ü  Guidelines	from	Project	Administrative	Office	
ü  Next	steps	

https://indico.cern.ch/event/753449/timetable/?print=1&view=standard	

*Projects	having	the	potential	to:	
•	achieve	breakthroughs	in	technology	that	shift	the	state-of-the	art	
•	address	demanding	challenges	in	both	science	and	societal	needs.	

From		
M.	Krisch’s	
presentation	at	
the	meeting	

https://attract-eu.com	



DEVELOPING BREAKTHROUGH TECHNOLOGIES FOR SCIENCE AND SOCIETY

§ achieve breakthroughs in technology that shift 
the state-of-the art.

§ address demanding challenges in both science 
and societal needs.

ATTRACT	Report	@CSN1	–	A.	Lai		–	29th	May	2019	 4	

Domains	of	selected	proposals	

From	M.	Krisch’s	presentation	at	the	meeting	
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Organization	type	of	selected	proposals	

From	M.	Krisch’s	presentation	at	the	meeting	

Country	distribution	of	selected	proposals	 2



DEVELOPING BREAKTHROUGH TECHNOLOGIES FOR SCIENCE AND SOCIETY

ATTRACT	Report	@CSN1	–	A.	Lai		–	29th	May	2019	 13 

August 	
2018	

October	
2018	

Februar
y	

2019	

April	
2019	

Funded Projects 	
Kick-off days at 
CERN premises 
May 20-21 2019 	

April	
2020	

September	
2020	

ATTRACT	
FINAL 

ASSESSMENT 
CONFERENCE	

Brussels 	
21-23 September 

2020	

ATTRACT	Project	Timeline	

3



DEVELOPING BREAKTHROUGH TECHNOLOGIES FOR SCIENCE AND SOCIETY

It could have applications in grain mapping of structural 
and functional materials, characterization of protein crystals 
at spallation sources and neutrons detection in general.

Our project is coordinated by INFN and the partners are
Lunds Universitet, ELTOS SpA and TECHTRA sp.zo.o

We plan to liaise with Research Infrastructure European
Spallation Source.

Contact email cibinetto@fe.infn.it

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

The µ-RWELL: the detector architecture 

Topical Workshop on MPGD stability & RD51 Meeting  - 

TUM, Munich 

(*) DLC = Diamond Like Carbon 

highly mechanical & chemical resistant  

1 

2 

3 

The µ-RWELL is composed of only two elements:  

     the  µ-RWELL_PCB and the cathode   
 

The µ-RWELL_PCB, the core of the detector, is 
realized by coupling: 
 

1. a WELL patterned kapton foil as amplification 

stage 
 

2. a resistive layer (*)  for  discharge suppression & 
current evacuation: 

 

i. Single resistive layer (SRL) <100 kHz/cm2:  
surface resistivity ~100 M:/☐(SHiP, CepC, 
Novosisbirsk, EIC, HIEPA) 

ii. Double resistive layer  (DRL) >1 MHz/cm2 (for 
LHCb-Muon upgrade & future colliders  - 
CepC, Fcc-ee/hh) 

 

3. a standard readout PCB 

3 21/06/2018 

Boron coated 
drift cathode

Neutron diffraction

μ-RWELL
scheme
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Boron coated cathode to convert thermal neutrons

The alpha particle is then reconstructed in the 6 mm 
gap of the u-RWELL 

• microTPC clusterization to improve space 
resolution

• cathode design critical for efficiency

u-RWELL Advanced Neutron Imaging Apparatus (uRANIA)
The Idea is to develop an innovative detector for diffractive neutron imaging based on 
micro-Resistive WELL (μ-RWELL) technology: a compact, spark-protected, single-
amplification stage Micro-Pattern Gas Detector. 
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1. Project Description 
 
The advent of a new generation of powerful spallation neutron sources provides the precondition for 
significant advances in neutron science applications in condensed matter research. The increased source 
brilliance and the intrinsic time structure of the source on the one hand enable unprecedented resolutions and 
ever smaller samples to be sufficient for analyses [1]. On the other hand, these potentials set new higher 
requirements on detector technology in order to profit from the provided gains [2]. Novel detectors need to 
provide unparalleled spatial resolution in order to fully profit from measurements of small samples in 
downsized instruments and from increases in spatial resolution capabilities of the high flux neutron 
instrumentation. At the same time resolution has to be sufficient to exploit the intrinsic time-of-flight 
measurement capabilities. Examples are the foreseen advanced protein crystallography instrument at the 
European spallation neutron source, which utilizes the unique sensitivity of neutrons for hydrogen in order to 
fully assess protein structures in smallest single crystals, where x-rays fail to “see” the hydrogen atoms and 
their positions. Another example is posed by the newest developments of grain mapping in structural and 
functional materials through neutron Laue diffraction imaging. This method profits from a large detector 
coverage and a detector with sufficient spatial resolution being capable of time-of-flight measurements at a 
powerful pulsed spallation source can pave the way to unparalleled detail becoming available to the 
investigation of structural properties in key materials spanning the micro-, meso-, and macro-scale [3]. 
Availability of such wealth of knowledge on the specific grain formation and orientation in complex 
advanced structural and functional materials dependent on manufacturing and service conditions is crucial 
e.g. for progress in advanced manufacturing. 
This project aims to investigate neutron detectors expanding beyond the present MPGD and neutron detection 
technology, and to develop a new generation of detectors, based on the µ-RWELL architecture [4]. This 
device, recently proposed at INFN-LNF, has the main characteristics of present-day MPGDs, but is more 
robust from the point of view of gas discharges, easier to build and can be completely manufactured with 
standard cost-effective industrial processes. 
The novel MPGD, based on the resistive detector concept, ensuring an efficient spark quenching mechanism, 
is a highly reliable device. In addition, since the detector does not require any complex or time-consuming 
assembly procedures (neither stretching nor gluing), it becomes extremely simple to be assembled. The 
detector is composed of only two elements, i.e. the readout-PCB embedded within the amplification stage (the 
core of the detector named µ-RWELL_PCB) and the cathode. The amplification stage of the detector, realized 
by photolithography as a matrix of wells (with a pitch of 140 µm and a diameter of 60-70 µm) on a 50 µm 
thick polyimide substrate, is embedded through a resistive layer within the readout board. The manufacturing 
of such detector components is based on standard rigid and flexible photolithography processes typical of the 
PCB industry. 
The resistive layer is realized by means of an industrial process with DLC (Diamond Like Carbon) sputtering 
by the Be-sputter Company in Japan. The required surface resistivity, typically ranging from few tens to 
hundreds of MOhm/square, is clearly a parameter that must be optimized as a function of the detector 
performance, such as rate capability, spark amplitude quenching and maximum achievable gain.  
A cathode electrode defining the gas conversion-drift gap completes the detector mechanics: depositing few 
µm of 10B on the cathode, will allow thermal-neutron detection.  Few microns of 10B deposition can activate 
the release of an alpha particle, inside the active volume of the device, and a 7Li atom (10B + 1n → 7Li + α). 
The layout of the readout should then be very similar to the one proposed for X-rays detection, in order to 
perform a 3D reconstruction Boron-10-based detectors is one of the technologies being developed at ESS and 
has been demonstrated as an efficient and convenient alternative to the He-3-based technologies [5]. The 
geometry (shape and thickness) of the converter layer is crucial for the conversion efficiency of the detector.  
A relevant part of the project is represented by the reconstruction software that allows to exploit the full 
potential of the readout electronics by means of processing charge and time information to estimate the 
position of the neutron interaction. Charge centroid and µTPC clusterization algorithms, developed for the 
BESIII Cylindrical GEM detector, will be adapted to the new detector configuration [8]. 
Prior to be characterized on a neutron beam line, the prototypes will be tested at the Source Testing Facility 
(STF) [6] of Lund University in Sweden, where the detector will be irradiated using neutron sources and 
characterized with the available Neutron Tagging setup. At STF, the prototypes can be directly compared 
with ESS detectors, to validate the characteristics in neutron detection. The final characterization with a 
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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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uRANIA

Idea
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• a μ-RWell prototype with Boron-10 cathode fully characterized for diffractive 
neutron imaging
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ATTRACT	(mandatory)	deliverables	

To	be	presented	at	the	“ATTRACT	Final	Assessment	Conference”,	Sept	2020	
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mandatory

deliverables
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§ 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

10


