


Response of the straw detector to
lonizing radiation and calibration
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Main objectives

Examine detector response to different types of
radiation

nvestigate the effect of changed straw detector
parameters, namely operating voltage and
pressure on signal amplitude.

Simulate effects of changed parameters on
time resolution
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Straw detectors




Primary ionization

® Electrons

® lons Straw - cathode

Gas

Wire - anode




Secondary Ionization

® Electrons
® |lons




Sighal generation
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Extra resolution
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Radiation sources




>>Fe Electron capture decay




>>Fe Electron capture decay

* Absorbed all at
once

« Consistent
amount of energy

« Consistent
detector signal




Other radiation sources

0Sr  B46keV electron

“*IAm photons, neutrons, a-particles,
clusters, fission products

Background radiation




Experimental aparatus
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Experimental results




Typical signal (after electronic processing)

0.5

0.4

o
w

O
N

©
=

signal voltage [V]

-0.2
-2.00E-06 -1.00E-06 0.00E+00 1.00E-06 2.00E-06 3.00E-06
Time [s]

-0.1

Cw
\

N,



Background radiation

2500

2000
1500
1000

500

JuN09 Aouanbalj




>Fe radiation
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29Gr radiation
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241 Am radiation
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signal peak voltage [V]
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Garfield simulation
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R-T dependence, Ar: 70, COZ: 30, 800 mbar, 1650 V, 10 mm straws
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R-T dependence, Ar: 70, COE: 30, 800 mbar, 1850 V, 10 mm straws
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Different pressure

R-T dependence, Ar: 70, CO,: 30, 800 mbar, 1650 V, 10 mm straws  R.T dependence, Ar: 70, CO,: 30, 1000 mbar, 1650 V, 10 mm straws
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https://cds.cern.ch/record/14546547?In=sk



https://cds.cern.ch/record/1454654?ln=sk
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