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Overview Straw Chamber Technologies

• Straw systems for FAIR

– PANDA-STT    (contact: Peter Wintz, FZJ)

– PANDA-FT (contact: Jerzy Smyrski, JU Krakow)

– LHCb-OTR for PANDA-FT5/6 (contact: Tassos Belias, GSI)

– HADES-STS1/STS2 (contacts: Peter, Jerzy)

– PANDA Straw Tube Readout Chip (PASTTREC) (contact: Marek Idzik, AGH Krakow)

• Straw technologies in DRD1 (ECFA roadmap)

– Long-term, strategic R&D trends ..
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Straw Tubes in PANDA-Spectrometer at FAIR
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Target Spectrometer Forward SpectrometerAnti-proton beam (1.5-15 GeV/c) on p(A) target

– s  2.2 – 5.5 GeV, L=2×1032 cm-2s-1, beam p/p = 10-4

– 2x107 s-1 anti-p p interactions at full luminosity

– ~4 coverage and detecting all particle species

– 2T solenoid (TS) and 2Tm dipole (FS)

– Good charged particle tracking (mom. resol. ~ 1%)

• broad momentum range: ~ 100 MeV/c to 8 GeV/c

• delayed vertices (up to ~ O(10 cm)) 

– Particle identification (, e, µ, , K, p), 

calorimetry and muon detection

Straws tubes

– STT: central tracker with PID around IP

– FT: four forward tracker stations

– OTR: two forward tracker stations behind dipole
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Deuteron 2016, Ar/CO2(10%)

Deuteron 2018, Ar/CO2(20%)

Proton 2018, Ar/CO2(20%)

P. Wintz, IKP FZJ
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PANDA-STT Straw Tube Tracker 
(4D + PID Central Tracker)

STT in 2T solenoid B-field

– 4224 straws, =10mm, 27µm Al-mylar film, 1400mm (L)

– 19 axial + 8 stereo-layers (3°) in 6 sectors 

– Ar/CO2 at 2 bar (absolute)

– 0.04% X0 per layer (~1.3% STT)

– p/p ~ 1-2 % (with MVD)

– Drift time and charge readout for PID (ASIC)

– (r) < 150µm, (z) ~ 2-3mm, /K/p-sep. < 1GeV/c

– Rates: < 10 kHz/cm2, < 1 MHz/straw

PANDA-STT (3D-view)

Straw layout (cross-view), 
stereo layers in red/blue. 

STT-protoype

PID by dE/dx simulation (left) and measured

separation by time-over-threshold (right).

 Deuteron beam

 Proton beam

 Proton, higher thresh

Design goal

P. Wintz (FZJ)
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Self-supporting hexagon prototype sector (left)
and with 3×3kg Pb bricks on top (right).

Close-packed layers (<50µm gap),
gluing to self-supporting modules.
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PANDA-FT Forward Tracker 
(Large Area Forward Straw Trackers)

FT forward tracker

– 2+2 planar stations (in front/inside dipole)

– 5632 straws, =10mm, 27µm Al-Mylar

– 640-767 mm length

– Ar/CO2 at 2 bar (absolute)

– 0.04% X0/layer 

– 4 DL (x,u,v,x) per station (0°, 5°)

– ∆p/p ∼ 1.5%, rates < 25 kHz/cm2

Outer Tracker (LHCb OTR) 

– 10800 straws, =5mm 

– Inner half-length modules (2.4m)

– 0.1% X0/layer 

– 4 DL (x,u,v,x) per station 

– LHCb ASIC readout + interface

.. please contact Tassos Belias (GSI) 

for more info about LHCb OTR at GSI

FT1/2 (two left/right half frames for beam pipe cut out).
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PASTTREC-ASIC and Readout Development

• Full verification by STS1/2 systems in phase-0 HADES beamtime

• ASIC: PASTTRECv1 (CMOS 350) with LE-/TE-time measurement

• SW control (via TRB FPGA)

– Variable gain (0.67, 1, 2, 4mV/fC) and peaking time (15, 20, 30ns)

– Adjustable baseline level per channel (32mV range) and discr. threshold per 8-ch ASIC

– Ion tail cancellation and shaping

• Baseline tuning method established (noise level scan)

• QA procedure established

– Seven QA tests, database for each ASIC/channel results

• Final FEBv4 verified, AddOn for temp./chip ID readout

• TRB3sc/TRB5sc readout system (GSI design, ELab)

• Ready for final order

(M. Idzik, AGH Krakow; G. Korcyl, JU Krakow; and GSI E-Lab)

FEBv2 FEBv3

8
.8

 c
m

FEBv1 prototype

with analog out

new FEBv4
(T & chip ID)
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Straw Tubes in HADES-Spectrometer for FAIR Phase 0
(Upgrade Small Polar Angle Region for Hyperon Tracking)

New Straw Tracking Station STS1 to upgrade HADES

Physics: hyperon production and decay

HADES production run (4 PhDs ..)

• 4 weeks beamtime in February/March 2022:

• Proton beam from SIS18 at Ekin = 4.5 GeV

• LH2 target

STS1 (FZJ) and STS2 (JU 

Krakow) installed at HADES  

STS1  
STS2  

STS1  



Peter Wintz p. 8Dec-1st, 2023

Perspectives of Straw Technologies in DRD1
(ECFA Roadmap: Strategic, Long-term Future Research and Development)
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Straw Technologies in DRD1

• Scientific organization of DRD1

– 9 Work packages addressing application-specific R&D

– 8 Work groups covering common topics

– DRDT: R&D themes defined in ECFA Roadmap

• WP#3 – Optimization of Straw Chamber Technologies

– 26 institutes in 9 countries (+ China) 

– 6 work-package projects

(DRD1: Gaseous Detector Research and Development)

*US resources not yet final
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WP#3 - Straw Workpackage in DRD1
(R&D Tasks, Performance Goals and Contributing Institutes)

FFN
(FAIR Forschung in NRW,

Head: Prof. J. Ritman)

our contribution
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WP#3 Annexes in DRD1 Proposal
(Workpackage and Project Descriptions incl. Milestones, Funding, .. 49p)
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Straw R&D in DRD1

• Strategic R&D projects

– Drift tube developments for high-rate applications 

(FCC-ee/hh, small diameter sMDT, large area muon tracker)

– Straw chamber technologies for hadron physics 

(4D+PID central tracker, SW trigger RO, low overall X0)

– Large area straw detector for Dark Sector applications 

(4m long thin-wall straws, 50 sqm in vacuum)

– Straw chamber technologies for neutrino physics

(new concepts, “solid H2-target” detector by stacked layers of

targets and “transparent” straws, dE/dx, electron TR, .. ASICs) 

– Optimization of straw materials & production technologies 

(e.g. standardization of materials, designs, productions .. ) 

– Optimization of electronic readout

(new ASIC designs, versatile applications, time and charge RO)

• WP3: merging straw technology innovations 

– (very) Different application fields (HEP, .. DM, neutrino, ..)

– Foster emerging of new concepts

– Two (new) straw production sites

• Technology trends:

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

– Smaller diameter, ultra-long straws with thin film wall

– Robust thin-film metallization and clean materials (e.g. 

PET film US welding)

– Standardize straw materials and prod. technologies

– 4D + dE/dx tracker, t0 - extraction

– Large area detectors in vacuum is unique application 

– ASIC design optimization

– New concepts, new materials, new technologies, ..
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Thank you very much for your attention!


