
Straw tracker





Detection process
Principle of a straw position 

measurement. A ionizing particle 

passes at the distance r from anode 

wire, creating ionization clusters 

along its path. The primary 

electrons will drift to the anode 

wire.



Drift time spectrum

Preliminary 1 mm ~20 nsec



RT-relation



Two design of the straw-tube 
production

Straw winding. Two film strips 
are  wound  around the mandrel 

Ultrasonic welding of 
straws

Microscope pictures of a straw cross-
section for quality control of the weld



Straw winding Straw welding

• ATLAS
• LHCb
• PANDA
• CBM
• COMPASS
• Mu2e
• NA64
• ..

• NA62
• COMET
• SHiP
• DUNE
• ..



ATLAS
Transition Radiation Tracker

•350,000 read-out channels

•Volume 12m3

•Basic detector element: straw tube with 4mm diameter, in 

the centre a 0.03mm diameter gold-plated tungsten wire

•50,000 straws in Barrel, each straw 144 cm long. The 

ends of a straw are read out separately

•250,000 straws in both endcaps, each straw 39 cm long

•Precision measurement of 0.17 mm 

•Provides additional information on the particle type that 

flew through the detector, i.e. if it is an electron or pion

- Endcap modules: 248760 straw

Module of type А (PNPI) 147456 straw

Module of type В (LHEP) 98304 straw



NA64

StrawTracker

•768 straws

•6 XY station

•straw tube with 6mm diameter, in the 

centre a 0.03mm diameter gold-plated 

tungsten wire

•Length straw 20 cm 

•Precision measurement of 0.2 mm 



NA62

StrawTracker

•7200 straws

•4 XYUV station

•straw tube with 10mm diameter, in the centre a 

0.03mm diameter gold-plated tungsten wire

•Length straw 225 cm 

•Precision measurement of 0.16 mm 



SHiP





BARREL STRAW TRACKER

ENDCAP STRAW TRACKER



BARREL STRAW TRACKER



BARREL STRAW TRACKER







ENDCAP STRAW TRACKER
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Magnetic Field

1

2

3

1 – Endcap = only solenoid
2 – Endcap = solenoid + toroid
3 – Barrel = solenoid + toroid
4 – Barrel = toroid 

4
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Straw study 

Scintillator

tubes parallel to beam axis tubes perpendicular to beam axis

Segment  Length

Two possible  cases 

particle 

Space in solenoid part were divided into
slices with size = 1 cm.

To study segment  length

wire
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Tubes perpendicular to beam axis
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Tubes perpendicular to beam axis: zoom
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Tubes parallel to beam axis
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100 events 25 events
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0.1 GeV 0.5 GeV 1.0 GeV
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0.1 GeV 0.5 GeV 1.0 GeV
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0.1 GeV 0.5 GeV 1.0 GeV
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0.1 GeV 0.5 GeV 1.0 GeV



ENDCAP STRAW TRACKER

The overall structure of the straw 
tracker is schematically shown in Fig.

X Y

U V

9,86 mm

ENDCAP TRACKER состоит из 2 станций. 
Каждая станция состоит из 4 модулей-
X,Y,U,V. Каждый модуль состоит из двух 
слоев straw. 







Schematic view of the MUCH straw module. 1— mother boards 

for the readout and high voltage supply of the straw anodes; 2—

carbon plastic elements, and 3—Al elements of the frame.

Schematic view of the MUCH straw chamber.

The full size prototype of the straw detector for CBM MUCH
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Distribution of cosmic ray particle energies

SI N1 SI N2 SI N3
Straw

Scintillator
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MiniSPD

SI N1

SI N2

SI N3Straw

Scintillator

Scintillator

Generation condition:
• 100 000 events
• PV (10, 10, -80) mm 
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10 MeV 1 GeV100 MeV 10 GeV 100 GeV

SI N1

Straw

SI N2

SI N3
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10 MeV 1 GeV100 MeV 10 GeV 100 GeV

SI N1

Straw

SI N2

SI N3
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10 MeV 1 GeV100 MeV 10 GeV 100 GeV

SI N1

Straw
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SI N3
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10 MeV 1 GeV100 MeV 10 GeV 100 GeV

SI N1

Straw

SI N2

SI N3
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vX - only beam 

SI N1

Straw

SI N2

SI N3
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Primary vertex position X=10 mm, Y=10 mm and  Z=-80 mm
100 events
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Primary vertex position X=10 mm, Y=10 mm and  Z=-80 mm
100 events
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Primary vertex position X=10 mm, Y=10 mm and  Z=-80 mm
100 events
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Primary vertex position X=10 mm, Y=10 mm and  Z=-80 mm
100 events


