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DTBX {Drift Tubes providing Bunch crossung
identification) has been proposed by the Padova
and Bologna INFN groups as a possible design for
the CMS barrel svuon detector.

The basic unit of DTBX is a deift cell made of a
plastic tube, whose useful cross section is 38 x 10
mm, Three electrodes are used to shape the drift
field: the central wire {(+ HV), two C shaped
elecrodes painted on the shorter sides of the tube
cross section §- HV), and a ground plane outgide the
plastic walls. The maximum drift time is 400 pa.

A barrel chamber consiats of 12 layers of tubes; its
rechandcal structure i shown in Fig. 1. The chamber
dimensions range from 3 x 2.5 ov 10 3 x 3.5 m, Two
groups of £ layers are symmetrically suppored by a
central 12 cm thick aluminum honeycomb plate:
each group has 4 layers with wires parailel to the
beam ling i oacier to mesaure the coordinate in the
bending plane, and 2 Jlayers with wires
perpendicular to the beam line to measure the
position in the logitudinal plane. The honeycomb
gives the required rigidity and stifiness to the
chamber and houses, along its 4 sides, electronics
and services. This design has proven itself in much
larger chambers, up o 4 x 1007, built in Padova o
equip e ZEUS mwon barrel and rear detector [1].
The CMS chambers are supported by two whesls on
either sides of the chamber and slided inside the
iton yoke by mears of guidance rails fixed o the
yoke. Once the wheels are blocked this arrangement
should sliow a stable positioning of the chamber
neceasary for the required precision. The final
dedign of the chamber armmgement in the yoke
including the fixatoms of fiducials required for
alignoent purposes is beng studied.

The performance of the drift tubes was measured on
a smati prototype in the RDY test boam {H2 North
area basm) at CERN in Auguse and Movember 1992.
First results abxut space and time resolution, effects
of d-rays and radiative interactions of muons
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between 100 and 300 GV /¢ were pubtisied in Manch
1993 [2] and are summarized in Table 1 and 2. The
prototype had 20 pm wires and gas mixtures of
Ar/Ethane and Ar/lsobutane were used. The basic
resules Tnay be summmarized in a 160 - 18¢ pm pogition
msglution and in a 3 - 4 na e resolution in the
identification of the time of the event. The last
result was obtined with a Mean Timimg operation
o a system of 3 lavers of tubes staggered by half a
tube. We plan to use this technique to generate fast
Hemed puises from each chamber for triggering

Purposes.

TABLE 1
Perforrnance of the DTBXs in the RDS test beam
Test |Gas/wires| Space | Mean Mean
pericd vution kmer timing

per laver| resolut. [efficiency

for 3
layers
Aug. |Ar/Ethand = 170um | =3ms |80% for3
i) um layers
incl.
showety
and & raps
Nov. |ar/Ethang = 170 um | = 3.4 ns |80 % for
1992 pm | upoXP jupo20?| layers
incl.
ShOwWeTs
B
Mar. [Ar/Ethans « 170 um | =34 ns |94 % ford
1t Wpm  fupto 2P | up o200 layers o
insolated
tracks
Sep. | Ar/CO; [=20pm] =3ms |94 % ford
199 | S0pm layers on
inaclated
tracks |
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Fig. 1. DTBX chamber in the iron yoke with two
quartets in the bend plane and twio doubiets
nrﬁ'mgcmal b them

Since them further impertant information was
obtained from a more refined analysis of the data
from the 1992 runy and from two short runs in May
and in September 1993. The umiformity of the
efficiency and resolution inside the drift cell is
showm tn Figs. 2 and 3 for the data taken in 1991

We also obiained that the probability of a §-ray
spotling space and tme resolution is about 5% per
layer and that 78% of such &-rays are confined
inside only one layer and these figures i3 constant in
the mnge 100 to 300 GeV /¢ (see Table 2).

TABLE 2
Fraction of back evenis in a 3 laver system
—,
ey fe)l  S-ravs hremstrahlung total
100 17007 %] 39x03% WH L08R
:{}-3 wﬂ
W0 184 F0H%F 54104 % 219 +08
L5 %
i 7e+ria%]| H4+03% HO£08
+1{1L5 %

The resuit was cbtained lcoking at the time
correlation between the two mean Hming operation
on three consecutive layers of hubes that ara possible
in a four layer system (Fig. 4). The effect of a §-ray
confired in the fitst or in the fourth layer wil
affect only one of the mean tming eperation. A4 &
confined in the secend or in the third Iayer affects
bath operations in & correlated way. If the § affects
mere than one layer he correspending peint in the
plane {MT1, MT2) will be randomdy scattered.

The two resuits on the §-rays effect indicate that
the requirement [] to obtain a MUCR vector with 100
jum precision in position and 1 mrad in direction can
be achieved in one muon station formed by 8 lavers.,
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Fig. 3 Undformity of resolution over the drift cell

A fully simulated Mean Timing circuit that fooks at
the same time at a four layer sysiem was used to
process reai events. Iy efficlency of identification of
the parent bunch crossing on isolated muons is 54%.
The circuit gives also prompt infarmation on the
position and angie of the track in the 4 layer system
with a resolution useful to perform py cuts at the
trigger level {4]. Each chamber is able to give 4
independent tims and position measurements, from
the 2 groups of ¢ and the 2 groups of 2 layers. A
simulation study of the correlation between the
sigals generated by the 3 or 4 chambera crossed by a
muon shows that the related bunch-crossing can be



wlentified by a simpie majority iogic with very
hiph efficiency also in presence of the background
cormuny, from radiative processes in the iron of the
retum yoka [4].

An important step has been performed in the
sepbember 1993 run in the RD3 experiment. Twelve
planies of tubes have been arranged to mmuiate a
M5 chamber, with a 12 ¢m thick honeycomir plate
interleaved and with a 20 ¢m thick iron skab in
front. The tubes had 50 Lm wires and have been
operated with different Ar/CO7z mixtures with
variable rativs batween 82/18 and £3/12. Very
stable operating conditions have been achieved and
very prelimnary results indicate a resoletion of 200
prn pet plane,
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Figure 4: Correlation between MT1= -—

Z

and MTZ=Q—;-E~+£‘-;—N- in a fout layer system,
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