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Ab.trad 
In this paper, we report the construction &1ld test of a 2.1 meter long .traw tube drift chamber 

consiating of 60 ch&DnelJ. The tubes are .tacked in a pyramid .hape with 8 tube layers. There are 
11 tubes at the bottom layer &1ld .. tuba at the top layer. The tube radius is 2 mm. 28 ch&Dne1a 
out of 60 are iDlmunented for meuurement of ruolutiOD, gain, &1ld attenuation length. . 

I. Introduction. 
The design of the central tracking chamber 

in a solenoidal detector for the sse calls for a 
long cylindrical tracking chamber with a length 
of about 6 meters. Using straw tubes with small 
radii is one Qf the options lor the tracking cham-
ber. Due to the bunch spacing and the occupancy 
rate, the drift space hu to be Ie.. than 2 mm. 
For a feasibility study, we have constructed a 2.7 
meter long, 60 channel prototype chamber with 
2 mm radius straw tubes. By successfully con-
structing and operating the prototype, we have 
demonstrated that the basic design concept of the 
cylindrical chamber is sound and can be extended 
to a full size cylindrical chamber. Specifically 
we have shown the following. First, we showed 
that layers of tubes can be placed straight with 
an accuracy better than 100 microns over several 
meters once a fiat bue surface is provided. Sec-
ond, an end plate designed by our group using 
two plates does work. The design provides a sim-
ple way to supply gu, tension the sense wire and 
mount electroDlCl. Third, the wires can be sup-
ported every meter inside tubes with proper wire 
supports. ( A contributed paper in this pr'eceed-
ing with the title "Study of sense wire it ability 
and support in straw tube detector elements" de-
scribes this in detail). Fourth, a large number of 
channell can be made operational simultaneously 
without difficulty. This is important since the ex-

pected number of channell for the final tracking 
chamber is about 200000. 

In the next section we describe the construc-
tion of the prototype in detail. In the third section 
we describe the tests performed with the proto-
type. 

II. The construction of the prototype. 
We have successfully constructed a 2.1m l.....6 

prototype chamber with 8 layers of tubes. In this 
section, we present the construction of the proto-
type. The geometry of the tubes in the prototype 
is shown in Figure 1. The 60 tubes are arranged 
in a pyramid shape with 11 tubes at the bottom 
and 4 tubes at the top. The radius of each tube 
is 2 mm. 

The construction of the prototype starts with 
a sturdy base. The base could be an optical table 
or a rail. It is important that the base has a fiat 
lurface that tubes can be placed on. Our base 
looks like the bottom third of a disk. It is 3.3 
meter long with a 7 cm wide machined face. The 
surface was scanned with a survey telescope and 
found to be fiat to better than 25 microns over 
the entire surface. 

On the top of the base, four aluminum plates 
with machined grooves are placed. The grooves 
on the plates are to guide the tubes. The plates 
are aligned among themselves using the 11:'- v 
instrument. The plate simulates the cylind~-



The attenuation length il meuured UJing a 
Fell .ource. Because of the variation of gain near 
the .traw tube joint., the peak of the lignal is 
-neuured from both endJ of the chamber. From 
...... e ratio of the two peaks u a function of diltance 
trOm one end, the attenuation length is calculated. 
Figure 7 Ihowl the plotted ratio for aeveral chan-
nels. The overlapped curvea are fib using an ex-
ponential function. Although there is lOme varia-
tion between tubes, an average attenuation length 
of 500 em is obtained. (The attenuation length 
calculated this way is one-half of the true atten-
uation length. The 500 em and the numberl in 
Figure 7 are already multiplied by a factor of 2.) 

Figure 8 .howl the gain meuurement for lev-
era! different gues using the Fe" louree. The 
output from a cell is connected to a charge am-
plifier and then to a multichannel analyzer. The 
ablolute calibration is accomplilhed by inlerting a 
known amount of charges into the amplifier. Due 
to the uncertainty in the calibration, we expect 
a 10-20 percent systematic error in the ablOlute 
gain values. 

28 straw tube channels were instrumented for 
the resolution study using a COlmiC ray trigger. 
~e output from the chamber wu connected to 
~Me Lecroy 2735D.C amplifier-dilcriminator. The 
discriminated outputs were connected to Lecroy 
TDC'I. Figure 9 Ihows a track traversing the su-
perlayer. Using the fitted tracka, the residuala are 
calculated and plotted in Figure 10 (.Ar-Ethane 
50-50 mixture, operating voltage=1700 volta ). 
The residuals are calculated using track. with 6 or 
more bita. A -sigma of llO microlll is obtained by 
fitting the distribution of the reaiduala. We alao 
have tried different gues. For CF .-Ethane (50-50 
mixture, operating voltage=2100 volta), a ligma 
of 120 microns is obtained. For CF 4-t.obutane 
(80-20 mixture, operating vo}tage=2200 volta ), a 
ligma of 125 micrOIll is obtained. 

In conclusion, a 2.7 meter long prototype 
straw tube drift chamber hu been successfully 
constructed and tested. The prototype conliltl 
of 8 layers of tubes with a total of 60 channels. 
28 channels were instrumented with readout elec-
ponics. Using the prototype, we obtain about 500 

~ for the attenuation length and about· 120 mi-
crons for the resolution of the 2 mm radiul straw 

tubes. The buic design concept. studied uaing 
the prototype can be extended to a full size cylin-
drical straw tubeauperlayer. 

Figure 1. Crosl .ection of the straw tube luper-
layer. The shaded tubes were instrumented. 

Figure 2. The end plate uled in the prototype. 
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Figure 6. Plateau curvet obtained using Sr" lource at two dift"erent position. from the end of tube •. 
The gu mixture i. Ar.CF.·Ethane (33-33-33). 
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Figure 7. The ratio of amplitude from one end to the other end uling Fe" lource. The attenuation 
length is obtained from the slope. . 


