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Introduction

Straw tubes are currently being used in
large High Energy Physics (HEP) experiments
as tracking detector with low material budget
[1]. We are exploring the possibility to use
straw tubes for the 3rd and 4th stations of
CBM-MuCh [2, 3]. Basic R & D have been
carried out with one small prototype straw
tube detector with premixed gas of Ar+CO2

in 70:30 ratio. The count rates and the ionisa-
tion current are measured using Fe55 radioac-
tive source. The details of the measurement
process and the experimental results are pre-
sented in this report.

The Straw tube detector

The straw tube detector is basically a single
wire gas chamber operated in proportional re-
gion. The details of this detector and its prin-
ciple of operation are described in Ref. [4, 5].

Experimental set up

A prototype straw tube detector with 6
straws each with diameter 6 mm and length 20
cm is tested with a premixed gas of Argon and
CO2 in 70/30 volume ratio in flow mode at a
rate of 3 lt/h. The detector is tested using con-
ventional NIM electronics. The positive high
voltage (HV) is applied to one end of the cen-
tral wire of the straws using a HV filter box
and the signal is collected from the other end
through a capacitor using LEMO connector.
Single HV channel is used for each straw tube.
From preliminary study, it is known that the
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straw tube detector reaches its highest effi-
ciency at 1600 V and above [5]. The output
signal from the straw is fed to a pre-amplifier
and the output of the pre-amplifier is put to a
timing SCA. The SCA is operated in integral
mode and the lower level in the SCA is used as
the threshold to the signal. The discriminated
TTL signal is fed to a TTL-NIM adopter and
the output is counted using a NIM scaler. The
count rate (i.e. counts per second) of the de-
tector is then calculated. The current due to
ions collected at the cathode is measured from
the HV power supply. In this report, the re-
sult of current measurements is presented.

Results
The variation of the ion current as a func-

tion of voltage is shown in FIG 1. It can
be seen that the ion current exponentially in-
creases with voltage.
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FIG. 1: Ion current as a function of voltage. The
error bars are smaller than the symbols.

Ion current is also measured by placing the
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Fe55 source at different positions along the
length of the straw tube. The HV to the straw
is set to 1750 V for this study. The results are
shown in FIG 2. The ion current is observed
to be uniform along the length except at the
two ends.
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FIG. 2: Variation of the ion current along the
length.

Variation of ion current at cathode result-
ing from incident X-ray from the source, as
a function of height is measured by varying
the distance of the source from the straws us-
ing a mechanical stand. The ion current is
measured for each settings. The variation of
the ion current as a function of the distance
is shown in FIG 3. The ion current decreases
with height as ∼ A

r2 .

Summary and outlooks
Basic characteristic studies are performed

for straw tube detector with Ar+CO2 gas in
70:30 ratio using conventional NIM electron-
ics. In this study ion current or the relative
gain is studied systematically. The variation
of the ion current at cathode with distance is
also studied. It is observed that the relative

gain increases exponentially with applied volt-
age, the gain remains uniform over the length
of the straws and the ion current at cathode
decreases with distance as A

r2 . Possibility to
use of the straw tube detector in CBM MuCh
as tracking stations with low material budget
is under investigation.
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FIG. 3: Variation of X-ray intensity with height.
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