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Working Groups

The scientific organization is structured in eight Working Groups, the core of the scientific collaboration:
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Organization of the collaboration activities 

Common projects

For low-TRL (blue sky) R&D, or other 
short term generic projects 

Work Packages

Strategic R&D targeting the priority 
programmes outlined in the 

updated European Strategy for 

Particle Physics 

Following the indication of ECFA Detector Panel two areas of Detector R&D :

• ”Blue-sky”  R&D  (competitive,  short-term responsive grants, nationally organised)

• Strategic R&D via DRD Collaborations (long-term strategic R&D lines) (address the high-priority 

items defined in the Roadmap via the DRDTs)

Two types of DRD1 joint projects will be implemented:

|   Piotr Gasik   |   1st meeting of the DRDC   |   DRD1 Proposal   |   CERN   | 04.12.2023



4

Work Packages

Currently envisaged WPs:

• WP1: Trackers/hodoscopes

• WP2: Drift chambers

• WP3: Straw chambers

• WP4: Tracking TPCs

• WP5: Calorimetry

• WP6: Photo-detectors

• WP7: Timing

• WP8: Reaction/Decay TPCs

• WP9: Beyond HEP

Strategic R&D (according to the ECFA Detector R&D Roadmap) is organized in Work Packages

• WPs consolidate activities across institutes with shared research interests, encompassing applications, challenges, 

technologies, detector technologies, and tasks outlined by Working Groups.

- It is not required to be involved in a WP to be a member of DRD1

- It is required to be a member of DRD1 to contribute to a WP
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WP functions

• Encompass long-term projects with significant strategic R&D goals and corresponding funding 

lines. 

• Active contribution to the scientific program, R&D environment, infrastructure, and tools 

within DRD1.

• Integration of activities from Working Groups, where feasible (e.g., simulation, electronics).

• Way to get funding and a way to get involved in strategic R&D!

open for discussion
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WP funding

• Funding for WPs is provided to participating institutes by their respective Funding Agencies 

through major lines aligned with ECFA detector R&D priorities.

• Funding Agencies approve their Resource commitment in the WPs.

• Participating institutes maintain control and operational authority over the allocated 

resources.
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Extended proposals

• In the course of the DRD1 proposal preparations, nine WPs were established, incl. ad-interim 

coordinators

• A great collaboration- and community-building effort! Bottom-up approach!

• Each Work Package has its own structure, detailed working plan description, incl. deliverables 

and milestones

• Extended proposals submitted as an additional document (333 pages) with the DRD1 proposal 

→ base for MoU addenda

• See presentations today to learn about various WPs!

• See also: https://drd1.web.cern.ch/wp

https://drd1.web.cern.ch/wp
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WP tables in the DRD1 proposal

o Task

o Performance goal

o DRD1 WGs

o ECFA DRDT

o Milestones/

Deliverables

o Institutes

- Challenges defined in ECFA Roadmap

- Community feedback

- Link to DRD1 WGs activities

- Connection to ECFA DRDTs

- Top-level milestones and deliverables for the first three

years of a WP activity. Based on detailed annexes (>330 

pages), to be signed as MoU addenda.

- List of institutes interested in joining a WP. Estimate on

available/additional resources and commitment to 

tasks/deliverables provided in detailed annexes.

Example Work Package Table: WP1 - Trackers/Hodoscopes
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WP tables in the DRD1 proposal

o Task

o Performance goal

o DRD1 WGs

o ECFA DRDT

o Milestones/

Deliverables

o Institutes

- Challenges defined in ECFA Roadmap

- Community feedback

- Link to DRD1 WGs activities

- Connection to ECFA DRDTs

- Top-level milestones and deliverables for the first three

years of a WP activity. Based on detailed annexes (>330 

pages), to be signed as MoU addenda.

- List of institutes interested in joining a WP. Estimate on

available/additional resources and commitment to 

tasks/deliverables provided in detailed annexes.

Example Work Package Table: WP1 - Trackers/Hodoscopes

122 institutes from 32 countries have signed up for 

activities in various WPs!

This is 75% of DRD1
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WP Resources

Resource and Participation Tables are presented in the proposal as cumulative data:

• gathering ”confidential material" from institutes,

• no commitment is assured at this stage

• institutes need to verify with their FAs the potential consideration of proposed resources.

• the final commitment will be provided only at the time of submission of Work Package for approval 

Cumulative information about 
existing resources 
2024-2025-2026

FAs can have different approval steps 

04.12.2023
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WP Resources

Resource and Participation Tables are presented in the proposal as cumulative data:

• gathering ”confidential material" from institutes,

• no commitment is assured at this stage

• institutes need to verify with their FAs the potential consideration of proposed resources.

• the final commitment will be provided only at the time of submission of Work Package for approval 

Cumulative information about 
additional resources needed

2024-2025-2026

FAs can have different approval steps 

04.12.2023
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WP Resources

Resource envelope necessary if progress aligns with expectations by 2026, following milestones and deliverables.

Cumulative information about 
resources for material and FTE 

projection >2027 

|   Piotr Gasik   |   1st meeting of the DRDC   |   DRD1 Proposal   |   CERN   | 04.12.2023
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WP approval and reviews

• WPs can be initiated at any time and are internally organized and coordinated by participating institutes dedicated to the specific 

WP.

• WP members actively engage in internal assessments, evaluating goals, milestones, and deliverables and define their internal 

organization within subprojects.

• Internal scientific review by the Scientific Coordination Board, considering the involvement of other WPs and WGs.

• The Resource Board evaluates resource consistency.

• Approval involves WP coordinators, DRD1 FA representative of the WP, overall WP coordinator. SPs, CB chair/deputy.

• Final approval by the Management Board and Collaboration Board.

• A formal agreement is established among participating institutes, Funding Agencies, DRD1 management, and the host lab (CERN). 

Work Package Agreements are included as annexes in the DRD1 Memorandum of Understanding (MoU).

• WP coordinators report to DRD1 and WP undergo review by the Detector Research and Development Committee (DRDC). Those 

procedures of reviewing  is defined by DRDC 
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Today, tomorrow, on Thursday

• All WPs currently included in the DRD1 proposal will be presented today and tomorrow

• Present the WP, and discuss next steps!

• On Thursday we will have a plenary discussion (everybody is welcome) to further discuss 

next steps, WP approval process, WP structure, FA contacts, formalities, MoU addenda etc

• The outcome of these discussions will serve as input to the CB meeting, DRD1 constitution, 

MoU addenda, etc.

• Your active participation is highly appreciated!



PLENARY DISCUSSION ON WPs
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Next steps

Suggestions/discussions on Monday/Tuesday

• Mailing lists (all WP members, institute contacts, coordinators/leaders, etc.)

• Kick-off meetings in February/March

Interplay with WG: doesn’t seem to be a problem seeing the ongoing meeting. Mandate for WP Coordinator 

to push for feeding WG sessions and activities...
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Structure of WPs – assure efficient organization and information flow

WP structures

• Different approaches: w/ and w/o sub-projects. 

• Sub-projects are more or less independent (with separate tasks and/or deliverables)

WP coordinators come from the WP; the Internal WP structure is worked out internally

• Main WPx coordinator

• Sub-projects with their coordinators

• The interplay between sub-projects organised within the WP

• Consider formal aspects: MoU addenda, signatories.

– In some WPs sub-projects are clearly separated: separate addenda, reviews, etc. – see also later

– Global WP for internal exchange/support/common tasks, etc

A question to the current WP coordinators (raised during the meeting): 

How do you see the WP Coordinator mandate? What do you think she/he should do in the month to come?
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Funding Agencies
Note: FA may have different meanings! Here we use the FA term for all of these:

− an actual FA (ministry, committee, etc.)

− an institute/university/etc.

− whoever confirms the resources

QUESTIONS/IDEAS

• We shall assess what is the status of the “Existing Resources” and what is the timescale of applying for “Additional 

resources”

• Distinct between the funding agencies covering the DRD1 membership (MoU signature) and the funding agency 

involved in the WP annexes

• Several groups may ask for funding from the same funding agency. How do we mitigate or prevent internal conflict in 

DRD1?

Action item proposal: 

collect info about FA within WP (who will be confirming existing resources, who will give additional resources)
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WP approval, MoU signature
Goal: WP R&D activities should start asap!

WP approval vs. MoU signature:

− Simpler if fully decoupled.

− MoU defines mechanism (of approval for instance) and WP will be later approved via internal scientific and 
resource review.

WP approvals, MoU addenda: can we / should we agree on a lightweight process?

− Do we want to focus on the approval of existing resources (simpler)? Addendum signature with whoever can 
confirm existing resources.

− Or, do we want to cover the additional resources as well, looking for a sort of commitment from FA (more 
complex but closer to the final goal)? 

− Are we looking for simple internal approval (simpler and without too much workload) or also for internal 
review with evaluation of the work done (more workload but more usable in front of FA)?

− Proposal: could we think about starting the simple and moving to the more complex with time?

− Proposal: should we differentiate, depending on the funding status (i.e. application for substantial funding)



20

WP reviews

• We are indirectly bringing within the collaboration the evaluation of the progress of the work done . How do 
we preserve the fact that we will openly present and discuss problems without the necessity of showing 
good results and good performances?



BACKUP
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ECFA DETECTOR R&D ROADMAP CONTENT: TF1

Performance targets and main drivers from facilities

Example: Muon systems

Needs/benefits
for physics reach   

Detector R&D themes



WORK PACKAGES
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WP1 – Trackers/Hodoscopes

Challenges 

• Extend the state-of-the-art rate capability by at least one order of magnitude

• Improve time resolution at the level of sub-ns for RPC and O(ns) for MPGD

• Enable reliable and efficient operation with suitable low-GWP gas mixtures

• Establish large-scale serial production and cost reduction procedures

➢ ECFA R&D tasks are all covered

Goals

• Develop and validation of RPC and MPGD-based prototypes with advantage solutions for 

extensive surface coverage and optimized for medium-high flow rates with associated fine 

granularity readout, precise tracking and timing   

• Develop a new frontend and readout systems that push the detector boundaries in terms of 

timing, radiation resistance, and performance  

One project associating different technologies
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WP1 – Trackers/Hodoscopes

Institutes
• 39 institutes from 17 countries 

Existing

Additional (not existing)
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WP2 – Drift Chambers

Challenges:

• Development of front-end ASIC for cluster counting/a scalable multichannel DAQ 

board

• New wiring procedures and new endplate concepts

• Consolidation of new wire materials and wire metal coating / ageing phenomena 

• Increase of the rate capability and granularity

• Optimization of gas mixing, recuperation, purification and recirculation systems

Goals:

• Achieving efficient cluster counting and cluster timing performances by using  FPGA 

based architecture

• Completion of a cylindrical sector of a full length drift chamber prototype aimed at 

testing all mechanical properties. 

• Performance of K-p separation in the momentum range from 2 to 30 GeV/c based on 

a scalable front-end/digitizer/DAQ electronics chain for cluster counting. 
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WP2 – Drift Chambers

Institutes

• 20 institutes in 5 countries

• All R&D tasks covered

Tasks

Institute T1 T2 T3 T4 T5 T6 T7

IJCLab-IN2P3 x x x x

INFN-BA x x x x x x x

INFN-LE x x x x x x x

INFN-RM x x x x

US Cluster x x x

Nankai U x

Tsinghua U x

IHEP-CAS x x x x

Wuhan U x

Jilin U x

USTC x x

IMP-CAS x x

Bose x x

Existing

Additional (not existing)
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WP3 – Straw and Drift Tube Chambers

Challenges and goals

• Straw tube wall film thickness < 20µm for low X/X0 < 0.04% per straw

• Straw diameter  5mm for high rate capability of O(100 kHz/cm2)

• Straw length up to 4m with thin film tube walls

• Extending tracking information to 4D (3D-space and T0) and dE/dx for PID

• ASIC design for high-resolution leading-/trailing edge time and charge readout

• Very large straw detector volumes of O(10m3) and in vacuum

• Extending detector longevity by increasing material purity

• Developing new production techniques, like ultrasonic film tube welding

to minimize the usage of glue

List of projects

1. Drift tube developments for high-rate applications (e.g. at FCC-ee/hh)

2. Straw chamber technologies for hadron physics applications (e.g. 4D+PID, low X0, ..)

3. Large area straw detector for Dark Sector applications (e.g. 4m ultra-long straws)

4. Straw chamber technologies for neutrino physics applications (e.g. low X0, large area)

5. Optimization of straw materials and production technologies (e.g. standardizing, ..) 

6. Optimization of electronic readout (new ASIC designs, versatile applications, ..)
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Funding comments

• Existing: excl. already spent costs of materials, infrastructures, devices.. 

• Additional: planned funding applications in 2023/24

Institutes

• 26 institutes in 9 countries

• All R&D tasks covered (T1-T7)

Existing

Additional (not existing)

WP3 – Straw and Drift Tube Chambers

Tasks

Institute T1 T2 T3 T4 T5 T6 T7

CERN x x x

FZJ x x x x

GSI x x

GTU x x x x

IFIN-HH x x x x

IITG x x x x x x

IITK x x

INFN-TO x

INP-Almaty x x x x x x x

JU Krakow x x

MPP x x x x x

NISER x x

RU Bochum x x x x

U Hamburg x x x x

U Punjab x x x

U South 
Carolina

x x x x x

U Duke x

U Dehli x x x

BNL x

FIT x

JLab x

U Mass. 
Amherst

x

U Michigan x x x x

UC Irvine x

U Wisconsin x

Tufts Uni x x x
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WP4 – Tracking TPCs 

Challenges and goals

• High rate,

• Low mass,

• Granularity,

• dE/dx & cluster counting

• Ion backflow suppression,

• Gas mixture optimization and Eco gas mixtures

Single WP project
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WP4 – Tracking TPCs 

Institutes

• 16 institutes in 10 countries

• All tasks covered

Tasks

Institute T1 T2 T3 T4 T5

USP x

U Carleton x x

IHEP-CAS x x x x

U Tsinghua x

HIP x x x

U Jyväskylä x

IRFU/CEA x x

U Bonn x x x x

TU Da x x

GSI x x x

RCP x

INFN-Bari x x

INFN-Roma1 x x

IU x x

CERN x

PSI x x

Existing

Additional (not existing)
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WP5 – Calorimetry

Challenges

•  Realization of thin and large surface detectors with high 

efficiency,   excellent uniformity and high-rate capabilities 

operated with eco-friendly gases

• Very good time resolution

• Embedded readout electronics

Goals

• To provide high granular hadronic calorimeters with active media 

made of gaseous detectors to efficiently apply the PFA 

techniques and at the same time provide good energy resolution

One project associating different technologies
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WP5 – Calorimetry

Funding comments

• The foreseen developments  on detectors is already available or almost sure to be 

available

• Existing readout electronics could be used to characterize but new and more 

performant ones need to be produced in common with other WPs in DRD1 and DRD6.

Institutes

• 10 institutes from 8 countries

• Most of all are also involved in DRD6 (calorimetry)     

• Most of them have already worked together 

on a given technology but in this proposal, 

common studies will be an essential feature 

•

Existing

Additional (not existing)

Tasks

Institute T1 T 2 T3 T4

IP2I x x x x

CIEMAT x

VUB x

GWNU x x

SJTU x

MPP x x

WIS x x x

INFN-BA x x

INFN-RM3 x

INFN-NA x
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WP6 – Photo-detectors

Challenges and goals

• Gaseous Photo-Detectors:

o Large area

o Low cost

o Low material budget

o Magnetic insensitivity

• Hadron identification at colliders + other applications

➢ Improve performance

➢ Explore visible gaseous PDs
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WP6 – Photo-detectors

Institutes

• 11 institutes from 10 countries

• All tasks covered

Tasks

Institute T 1 T 2 T 3 T 4 T 5 T 6 T 7 T 8 T 9

AUTh x x x

USTC x x x x x x x x

NISER x x x x x x x x

CERN x x x x x

WIS x x x x

INFN-PD x x x x x x

INFN-TS x x x x x

HIP x x x

Aveiro x x x x x x x

FRIB x x x x x x

TUM x x

Existing

Additional (not existing)
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WP7 – Timing Detectors

Challenges

• Eco-friendly gases:  decreasing availability, increasing cost of GH gases

• Detector ageing: operational instabilities/ageing in harsh environments, 

• Front end electronics: timing performance, low power, robustness

Goals

• Development of scalable precise timing detector with operational stability and 

long term robustness

• High-rate capability and spatial resolution with suitable FE electronics for the 

required readout granularity

Two projects based on different technologies

• Project A - High-rate, high-granularity precise timing with MPGDs

• Project B - High-rate, large, precise timing (M)RPC
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WP7 – Timing Detectors

Institutes

• In total: 26 institutes from 14 countries

• Project A: 9 institutes from 9 countries

• Project B: 17 institutes from 10 countries

Existing

Additional (not existing)

(A) High-rate, high-granularity precise timing with MPGDs 

Institute T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11

AUTh x x x x x x x

IRFU/CEA x x x x

CERN x x x x x x x x x

INFN-PV x x x x x x

JLab x x x x

RBI x x

USTC x x x

LIP x x x

HIP x x x x

(B) High-rate, high-granularity precise timing with MPGDs 

Institute T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11

IP2I x x x x

CIEMAT x x x

VUB x x x

GWNU x x

SJTU x x

OMEGA x x

U Heidelberg x x

Kyoto U x x

LIP x x x x

Tsinghua x x x x

SIAT-CAS x x

DGIST x x

MPP x x x

INFN-Bari x x x

INFN-RM2 x x x

Hanyang U x x

CERN x x x
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Fundamental challenges:

• Achieving track-reconstruction of low-energy nuclei and electrons, at granularities going from a 

few mm down to potentially tens of um and close to the thermal diffusion limit. [T1, T2, T4]

• Operating in a broad range of pressures going from a few tens of mbar to tens of bar, with 

energy-reconstruction performing generally down to ~1keV threshold if not less. [T2, T3]

• Achieving high and uniform amplification in nearly pure or weakly-doped noble gases. [T3]

• Increasing optical throughput (primary and secondary). [T1, T4, T5, T6]

• Developing more suitably scintillating and/or eco-friendly gas mixtures as well as recuperation 

systems. [T1, T5, T6]

• Enhancing the radiopurity of the amplification structure and of the TPC as a whole. [T7]

Four projects:

A High-Pressure TPCs for precision studies of neutrino interactions.

B TPCs for low-energy nuclear physics.

C Electroluminescence-based TPCs for Rare-Event Searches and other R&D on pure noble-gas 

amplification.

D Radiopure TPCs for precise track imaging and/or calorimetry with avalanche-based readouts. 

WP8 – TPCs as Reaction and Decay Chambers
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WP8 – TPCs as Reaction and Decay Chambers

Institutes

A 15 institutes in 7 countries

B 8 institutes in 6 countries

C 9 institutes in 4 countries

D 15 institutes in 11 countries

(D) Radiopure TPCs for precise track imaging and/or 
calorimetry with avalanche-based readouts

Institute T1 T2 T3 T4 T5 T6 T7

GSSI x x x

IRFU/CEA x x x

INFN-Roma1 x x x x

RAL x x x

HIP x x x

UH Manoa x x x

New Mexico x x x

CERN x

CAPA/UNIZAR x x x

LIP-Coimbra x x

ANU x x x x

IN2P3/UGA x x x

U Hamburg x x x x x x

U Kobe x x

U Bonn x

(C) Electroluminescence-based TPCs for RE Searches and other R&D on pure 
noble-gas amplification.

Institute T1 T2 T3 T4 T5 T6 T7

DIPC x x x x

IFIC x x

UPV x

LIP-Coimbra x

IGFAE x

U Coimbra x

U Aveiro x x

Astrocent x

WIS x x x

(A) High-pressure TPCs for precision studies of neutrino interactions

Institute T1 T2 T3 T4 T5 T6 T7

RWTH Aachen x

U Indiana x x

U Geneva x

IFAE x

U Liverpool x x x

RHUL x

Imperial C. x

INFN-Bari x x

IGFAE x x x

UVigo x x

U Warwick x x x

Fermilab x x x

INFN Padova x x x

IFIC x x

U Uludag x x

(B) TPCs for low-energy nuclear physics.

Institute T1 T2 T3 T4 T5 T6 T7

MSU x x

ISNAP x x

IGFAE x x

RIKEN x

SINP x

IRFU/CEA x

WIS x x x

GANIL x x
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WP8 – TPCs as Reaction and Decay Chambers

Institutes

• 41 institutes from 16 countries

• All projects/tasks covered

Existing

Additional (not existing)



41

WP9 – Beyond HEP

Key application areas (projects):

• cosmic muon imaging (muography) and large area applications; public safety and mining 

industry

• dosimetry/beam monitoring and medical imaging applications (PET, CT, X-ray, SPECT, 

Gamma cameras, or X-ray fluorescence imaging)

• fast/thermal neutron imaging with solid converters for neutron science, neutron beam 

monitoring, tomography and nuclear waste monitoring

Common challenges: 

• Portable and recirculating gas systems

• Sealed detectors or ultra-low gas consumption

• Operational stability in outdoor natural or extreme environments

• Cost-efficient solutions for robust large detectors

• Very low maintenance level

• Neutron converters

• Front-End electronics radiation hardness

• Low material budget

• Physics applications (e.g neutron differential cross section studies)

• Efficiency

• Low background materials

• Environmental-friendly gas mixtures

• Large Area granularity

• Sensitivity
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WP9 – Beyond HEP

Institutes

• 18 institutes in 13 countries

• All tasks covered

Tasks

Institute T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12

UNIMIB x x x x

Bonn x

UCL x x x

LIP x x x x x

ISU x x x

Wigner x x x x x x

AGH x

Hamburg x x x

Saclay x x x x x x x x x

LMU x x x

SOfia x

MedAustron x x

VUB x x x

LSBB x

NISER x x x

ESS x x x

GSI x

UJ x

Existing

Additional (not existing)
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