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Reminder: WP3 in H2/2023

– Addressing potentially interested groups in straw/drift tube R&D

– Broad application range and R&D scope identified

– Divided work package into six work projects

– Set up collaborating groups and coordinators for each work project

In DRD1 proposal (executive summary)

– Description of key aspects and challenges in straw technologies

– WP3 work package table with R&D header tasks, goals, .. 

Proposal annex contains (49 p.)

– Description of WP3 work package summary and organization

– Description of each work project, collaborators, resources, milestones, deliverables, ..
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Work-Package Description

WP3: Optimization of straw chamber and drift tube technologies

for next-generation straw trackers with broad scientific range of applications

– FCC-ee, CEPC, FCC-hh

– SPS: NA62+, HIKE; FAIR: PANDA, .. 

– Dark sector experiments (SHiP, ..)

– Rare event searches (COMET, Mu2E, ..)

– Neutrino physics (DUNE, ..)

Large variety of technical topics, scientific key aspects:

– Minimal material budget by ultra-thin straws and e.g. self-supporting modules

– Small diameter straw tubes with thin walls for high rates, fast timing

– Large detector areas by ultra-long straws with thin film walls and in vacuum

– Tracker with enhanced 4D+PID measurements (time, charge readout for dE/dx)

– ASIC designs for broad application range

– Production techniques (e.g. US welding), mass productions and QA, ..

– Novel tracker concept, e.g. for neutrino experiments

DRDT 1.1 - Improve time and spatial resolution for gaseous 

detectors with long-term stability.

DRDT 1.2 - Achieve tracking in gaseous detectors with dE/dx and 

dN/dx capability in large volumes with very low material budget 

and different read-out schemes.

DRDT 1.3 - Develop environmentally friendly gaseous detectors 

for very large areas with high-rate capability.

Sketch from ECFA roadmap document and DRDT themes
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WP3 – R&D Tasks

R&D table in DRD1 proposal, seven header tasks

– T1: Optimize straw materials and straw production technologies

– T2: Improve straw tube designs

– T2a: Straw tubes of 5mm diameter

– T2b: Straws with ultra-thin film wall

– T2c: Ultra-long straws (up to 5m)

– T2d: Straw tubes with < 4mm diameter

– T3: Optimize the detector mechanical system

– T4: Optimize the front-end electronics (ASIC) and read-out system

– T5: Enhance the tracker measurement information (3D, t0, dE/dx)

– T6: Enhance the longevity of the detector

– T7: Optimize the online-/offline software
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WP3 – R&D Tasks

Institutes associated to the tasks

– T1: Optimize straw materials and straw production technologies

– T2: Improve straw tube designs

– T2a:Straw tubes of 5mm diameter

– T2b: Straws with ultra-thin film wall

– T2c: Ultra-long straws (up to 5m)

– T2d: Straw tubes with < 4mm diameter

– T3: Optimize the detector mechanical system

– T4: Optimize the front-end electronics (ASIC) and read-out system

– T5: Enhance the tracker measurement information (3D, t0, dE/dx)

– T6: Enhance the longevity of the detector

– T7: Optimize the online-/offline software

Institute Contribution Contact persons 

T1 T2 T3 T4 T5 T6 T7 

CERN X X X     Hans Danielsson, Massimiliano 

Ferro-Luzzi 

FZJ   X X X  X Peter Wintz 

GSI     X  X Jenny Taylor 

GTU X X X  X   Zviadi Tsamalaidze 

IFIN-HH   X X X  X Mario Bragadireanu 

IITG X X X X X  X Bipul Bhuyan 

IITK    X X   Navaneeth Poonthottathil 

INFN-TO    X    Maxim Alexeev, Chiara Alice 

INP-Almaty X X X X X X X Nurzhan Saduyev, Yerzhan 

Mukhamejanov, Temur Enik 

JU Krakow  X    X  Jerzy Smyrski 

MPP X X X X X   Oliver Kortner 

NISER X  X     Sanjay Kumar Swain 

RU Bochum   X X X  X Peter Wintz 

U Hamburg X X X   X  Daniel Bick 

U Punjab X  X X    Vipin Bhatnagar 

U South Carolina  X X X X  X Roberto Petti 

U Duke  X      Seog Oh 

U Delhi X X  X    Ashok Kumar 

BNL    X    

US Cluster: 

Markus Hohlmann, 

Georgios Iakovidis, 

Bing Zhou 

FIT    X    

JLab    X    

U Mass. Amherst    X    

U Michigan X X X X    

UC Irvine    X    

U Wisconsin    X    

Tufts University X X X     
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WP3 – R&D Tasks

Milestones and deliverables proposed

– M1: Work plan consolidation

– Final objectives, straw designs, simulation studies

– Setting up laboratories, production and test facilities

– Tendering and procurement

– M2: Prototyping

– 2.1: Prototype design & construction (materials, production, ..)

– 2.2: Prototype mechanical system, low X/X0, straw alignment

– 2.3: FE electronic and ASIC design optimization

– D: Prototype tests and results

– e.g. tracking resolution 3D-space, t0 extraction, dE/dx, low X/X0

– Review of tasks and further enhancements, new potential
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WP3 – Organization

Cummulated* Materials (kCHF) FTE (y)

2024 2025 2026 2024 2025 2026

Existing 163.5 70 65 32 37.3 40.3

Additional 525 325 330 11.7 12.9 12.9

*US not yet all included

– Member groups from 26 institutes in 9 countries (+ China)

– Work-package consists of six projects (A-F)

– address certain R&D aspects for the respective application

– formation of collaborating sub-groups and common project 
description for funding application

– Propose self-organization of the work projects

DE

RO
PLIN

US*

KZ

CH GE IT

Project A - Drift tube developments for new high-rate applications

Contact person: Oliver Kortner (kortner@mppmu.mpg.de)

Project B - Straw chamber technologies for hadron physics applications

Contact person: Peter Wintz (p.wintz@fz-juelich.de, pwintz@cern.ch)

Project C - Large area straw detector for Dark Sector applications

Contact person: Daniel Bick (daniel.bick@desy.de)

Project D - Straw tracker technologies for neutrino physics applications

Contact person: Roberto Petti (Roberto.Petti@cern.ch)

Project E - Optimization of straw materials and production technologies

Contact person: Temur Enik (temur.enik@cern.ch)

Project F - Optimization of electronic readout

Contact person: Katerina Kuznetsova (ekaterina.kuznetsova@cern.ch)

Resources

mailto:kortner@mppmu.mpg.de
mailto:p.wintz@fz-juelich.de
mailto:pwintz@cern.ch
mailto:daniel.bick@desy.de
mailto:Roberto.Petti@cern.ch
mailto:temur.enik@cern.ch
mailto:ekaterina.kuznetsova@cern.ch
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WP3 - Annex in DRD1 Proposal

(Workpackage and Project Descriptions incl. Milestones, Funding, .. 49p)
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WP3 - Annex in DRD1 Proposal

(Project Descriptions, Example: Neutrino Physics Application)
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Summary

Strategic R&D for next generation Straw Trackers

– Drift tube developments for high-rate applications 
(FCC-ee/hh, small diameter MDT, large area muon tracker, 
ASIC optimization, -conv. reduction, double-sided readout ..)

– Straw chamber technologies for hadron physics 

(4D+PID central tracker, low X/X0: ~1.3%/24 layers, <4% 

end cap region, dE/dx by time-over-thresh, continuous RO ..)

– Large area straw detector for Dark Sector applications 
(4m long thin-wall straws, 50 sqm detector area in 
vacuum, alignment, mass-production techniques, QA ..)

– Straw tracker technologies for neutrino physics
(“solid H2-target” detector, stacked layers of targets and 
“transparent” straws, small diameter, O(100k) straws, mass 

prod. and QA, dE/dx, electron-TR, ASIC, ..)

– Optimization of straw materials & production technologies 
(e.g. standardization of materials, designs, prod. techn.. ) 

– Optimization of electronic readout
(new ASIC designs, versatile applications, time, charge 
RO, high/low rates, fast/moderate timing, continuous stream)

Broad range of application fields, technol. trends

– Thinner film walls (e.g. X/X0 similar to gas contribution)

– Smaller diameter for high rates and fast timing 

– Ultra-long straws with thin film wall

– Robust thin-film metallization and clean materials 

(e.g. US welding of straw film tube)

– Standardize straw materials and prod. technologies

– Thin-film straw detectors in vacuum unique application 

– Enhanced tracking: 3D/4D + dE/dx, t0 - extraction

– ASIC design optimization for broad application range

– New tracker concepts, new benchmarks ..
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Thoughts on Next Steps

– Consolidate WP3 structure

– Self-organized WP projects (A-F) with project e-groups 

– Common WP3 e-group for information sharing

– Policy for personal data protection (e.g. email lists) 

– Active addressing of potential new groups continuing

– Open for new R&D tasks/projects

– Advising if WP or WG, or joining existing project

– Information / existing project documents as template

– Information on web page (https://drd1.web.cern.ch/wp/wp3)

– Projects and contact persons

– Guiding interested groups

– MoU preparation, per project

– Milestones and deliverables (light-weight)

– Reasonable granularity and reachable deliverables

– Project funding, timelines (e.g. if > 3 years)

– Reviewing aspects

– within DRD1

– relevant for DRDC

– Key performance identifiers for broad scope

https://drd1.web.cern.ch/wp/wp3
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Thank you very much 

for 

your attention!


