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Beam monitoring during  the STT COSY tests. Cluster 
counting in a time expansion chamber with GEM 

preamplification stages and FQDC readout.

  protons and deuterons with momenta from 2.95 down to 0.6  GeV/c were provided by
  COSY team into Big Karl external beam line in 2014 and May 2015. 

beam tuning and monitoring from COSY control room, experimental counting room 

three stations of tracking detectors  - DC, straw tubes in addition to STT1 and STT2 

readout -CMP16 and F1 TDC,  240 MHz FQDC, WASA ROOTSORTER and XML 
on-line interface   

monitoring time spectra – beam time structure, channel multiplicities, beam shapes 

two modules of a hybrid detector geometry with GEM foils as preamplifications 
stages in a drift chamber - GEMDC
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Big Karl beam setup
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run9857, 0.6 GeV/c, protons

vertical horizontal

Pitch 0.41 cm

FWHM~1.4 cm

Pitch 1.0 cm

Pitch 1.0 cm

Pitch 1.0 cm

Pitch 1.0 cm

FWHM~5 cm

FWHM~11 cm FWHM~8 cm

FWHM~1.4 cm
FWHM<~1 cm
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run 9748, protons, 0.8 GeV/c

Pitch 0.41 cm

FWHM~0.4 cm

Pitch 1.0 cm

FWHM~3.0 cm

Pitch 1.0 cm

Pitch 1.0 cm Pitch 1.0 cm

FWHM~4.0 cm

FWHM~8.5 cm

vertical horizontal

FWHM~5.0 cm
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run 10614, beam shapes, protons 1.0 GeV/c

horizontal vertical

Pitch 1.0 cm

Pitch 1.0 cm

Pitch 1.0 cm
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run 6082, 03.12.2011, protons, 2.95 GeV/c, ~ 400 kHz/straw

time structure in DC

time

350 ns

multiplicity in big window

multiplicity in basic window
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run11209 run 11216

abnormal beam shapes 
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run11217 run 11235

abnormal beam shapes normal beam shapes 
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σ /μ=0.41∗n−0.43
∗( Xp)

−0.32

n - samplings number, 
X – thickness in cm, 
P – pressure in atm

● H. Walenta, NIM v.161, 1979, p.146

For PANDA STT, radial track, 27 hits, dE/dx resolution 8%  
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dE/dx measured by classical method  in STT1 and estimations, for protons 
with momenta : 0.64, 1.0, 1.3, 2.0, 2.95 GeV/c

dE/dx~beta^(-1.63)

NIM, A367, 1995, p.248
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Time spectrum in GEMDC

0.26 ns/bin
time



PANDA, Uppsala, May 2015, V. Serdyuk

correlation number of clusters versus time (a) in GEMDC0 and  number of clusters registered 
in GEMDC0 and GEMDC2, run 11448, protons, 0.8 GeV/c

time
0.26 ns/bin pulses quantity 
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number of clusters registered in GEMDC2, 
run 11448, protons, 0.8 GeV/c
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dE/dx by cluster counting-measurements and estimations, 
for protons 0.6, 0.8, 2.95 GeV/c, May 2015

dE/dx~beta^(-1.63)

GEMDC0, double GEM

GEMDC2, tripple GEM
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Summary
On-line control of the beam profiles, timing, multiplicities using
additional gas coordinate detectors, histogram control   

  

could be used off-line qualitatively during beam data analysis  

    

 

  

An alternative approach for dE/dx using GEM preamplification 
stages in a wire chamber GEMDC – tested with beams at 
different momenta  

GEMDC signal pattern – a complicated time structure used for 
testing of the FQDC FPGA algorithm  
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run9664,19.07.2014, 2.95 GeV/c, 
          ~ 10kHz, mult.~1.5

run9705, 20.07.2014, 2.95 GeV/c, mult.~1.15

~700 ns

beam time structure in July 2014 COSY test
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number of clusters and registered in GEMDC0, 
run 10099, deuterons, 2 GeV/c
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run 10185, 1.0 GeV/c, deuterons, time spectra

GEMDC0, double GEM

GEMDC2, tripple GEM 

time
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run 10185, 1.0 GeV/c, deuterons

0.26 ns/bin
time
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