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Abstract:

The high precision straw chamber with cathode readout was
constructed and investigated. The 10 mm diameter straws were made of
aluminized mylar with transparent longitudinal window. The X coordinate
information has been taken from the cathode strips as induced charges and
investigated by centroid method. The spatial resolution o, = 120 um was
obtained at the signal/noise ratio about 60. The possible ways to improve
the signal/noise ratio is discussed.
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Abstract

The high precision straw chamber with cathode readout was
constructed and investigated., The 12 mm diame

made of aluminizsd mylar with transparent Longitudinal
window. The X coordinate information has been taken from  the
i %

cathode strips as  induced charge
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centroid method. The spatial res N
obtained at the signal/noisze ratio about 62. The possible

wave to improve the signal/aclise ratio. is discussed.
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1. Introduction

Inuring the iaszt yvears new moidillications ocf gas
coordinate detectors using straw tunes have pesn investigated

and propoged as  innsr tracking syveztemz  for LHC and 35C
=5a

detecting systems.
In this pap=sr w2 present characteristics of the
straw chamber with mviar straws and cathode readout which

mbines to some extend propertiz2s of the drifr chnambers [Z2].

tats) 2
drif- metal tubes [3]. heneycomb chamberzs with cathode
resdout [47.

2. The chamber construction
The schems of the2 chamibesr 13 shown in fig.l. It

consizts of a set of mylar straws zfixed to +the fiberglass
Un the upper surface oI the support there are copper

grnal to straws. Thickness of fiberg
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Frer stripe iz 2.5 mrm and 5@ Jdm respsctively. Strip
ritech {(a+b) is 3, 4 or 5 mm and interval value b iz ©

&

s
gpectively. The length of the strips was 1 m.
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The straws, 12 mm in diameter .with Ilongitudinal
seam, wzre made of the aluminized mylar 25 Um t
=4

In our construction the straws with

293 grame tension in  the enter of the straw. The wire
diameters are 5¢ lUm. Th2 tube body tension iz 199 grams.
With this chamber one can determine Y-coordinates

2 charged particle tracks by drift time measurement, and
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X-ccordinates by processing the charges which are induced by
n

valanches on the strips through the transparent window.
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The maximum value of the window angilie, 2=, is
limized by the valus of the accumilaz=d electrical charge.
Fig. 2 gives the dependence of the relaztived anode signal on
the window gize. The measuremsintis were done with 8 KeV  X-ray
peam o i mm in diamster., The heam intansizy was 2x19"
em ?s ! and the g=z gain was about 2x18°. For window angles
more than 38° the anode signal drops very fa2st. This size was
chosen for further m=asurements.

The distributicn of the induced charge in
¥-direction iz given in fig. 3 for 13 k@ and 200 kI input
resistancs of <he charges amplifiers. The total width of the
distribution (FWIM)Y is= almost independent of the input
rezistance and is about 3R, where R iz the straw radius.
Together with [61, we conclude that thes optimum strip rpitch
gshould be equal to R for the best spatlial resoluticon.

Figure 4 snowg the distribution of the induced
signals on a 202 Um diameter wire moving parallel to the
anode wire in freont of the transparent window. The angle 4§
nas vertex on the ancde wire and 9¥=9 corresponds to  the
middle of the window. The width of the distribution {FWTM)
correspondes to the window size.

4. The spatial resolution

The spatial resolution of the chamber has besn
investigated using the X-rays collimated beam moving with
good accuracy in X and Y directions. The beam diameter was
l2ss than 199 pm (FWEM). The =zignals from the strips through
the charge-sensitive amplifisr wers transported tco the TIC
and then to PC computer. The anode signals triggsr the
system. The amplifier parameters are:

- input resistance is 13 ki);

- voltage-charge conversion coefficient is 8.7 V./pC;:
- noise is 3 % 19 ° pC (60);

- integrating time is 60 ns.
The gas mixturs was Ar/CHa(59/5a).

The spatial resolution iz determined by centroid
i6,7] and charge~ratio methods [4] using charge read out from
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5)}. The best valu® of the =psfizl r==: i 4<ien, O, presented
helow has heen ontained for the & m z=rip pitech (the Im

We have abtained the spatial rescliuticn, T, fitting
the event distributions maasursd with the different
2

se digtributions is

Figure 6 pressnts the dependence of the spatial
I

resolution on the signal/noise ratis for the avalanche
position near the center of the strip. We have checked that
it i3 rather independent on the awvalanche positicn across the
strips. One can see from fig. 6 tha

t the spatial resolution
almost linearly depends on the signal/noise ratios. The best
oluticn of (193x4)Um is oktained =zt the signal/noise ratio
f about 78. This can be further reduced using higher

o) e
signal /noise ratios. There are sgseveral ways to improve this

ratio probkably by factor twe {381:
- using low-noise electronics;
- working with higher gas gain {in the zaturated

proportional mods and limited streamer mode);
st

- using the mylar straws with carbon covering the window.

In conclusicn we have constructed and investigeated

characteristics of <the straw chamber with caticde strip

al resclution of (123%f4)lum was obtained with
the signal/noise ratic at about 72. This value is good enough
0f the LHC/337 muon detector.
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FIGURE CAPTIONS

The scheme of the chamber (at right) and the siraw

left).
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The degendence of the relative anode signal on window

angle.

The =patial distribution 2% induced charge value on X-

coordinate.

The induced charge - distribution across the straw

windcw.

1@ avent distribution as a function of the avalanche

sured with signal/noise ratio of about 69.

ctor spatial resolution dependence on signal/
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¥ fiberglass plane  copper strips

Fig. 1
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