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Abstract. The inelastic detector of TOTEM will be triggered by Resistive Plate
Chambers (RPC). We describe the RPC prototypes and the results of the first tests
made on a test beam at CERN and also the electronics trigger scheme.

1 Introduction

The purpose of the inelastic detector of TOTEM [1] is to measure the inelastic rate, an
information which is needed for the measurement of the total cross section at the LHC
with the luminosity independent method. The inelastic detector has two components.

e Telescopes of wire chambers with cathode strip read-out (CSC) [2] for reconstruct-
ing charged particles tracks and extrapolating to the collision point in order to
disentangle beam-beam events from background.

e Resistive plate chambers (RPC) for triggering.

The system, symmetric on both sides of the crossing region, covers the nominal pseu-
dorapidity interval from about 3 up to about 7 units and, for practical reasons, is
subdivided into two telescopes, T1 and T2.

For each telescopes two RPC chambers are foreseen, one in front and one behind the
CSC planes. Each chamber is practically made of two monogap planes, electronically
“ORed” in the trigger logics, in order to increase the efficiency.

The read-out of the RPC is with pads having projective geometry with respect to the
crossing point. Each plane of T1 is subdivided into four quadrants while a plane of T2
is made of two semicircular sectors.

The purpose of the trigger system is to make a rough geometrical selection on the
interaction region by means of the projective geometry and to disentangle beam-out
tracks from beam-in background tracks by exploiting the good time resolution of the
RPC.

It could also be used as a fast veto for the elastic trigger.



2 The prototype RPC

The prototype RPC detectors were made by the firm General Tecnica in Italy following
the “standard” construction procedure adopted by the other experiments at the LHC
(ATLAS and CMS).

Each chamber plane has a monogap structure with 2 mm gap width. Spacers were
glued between the electrodes in order to keep the gap width constant. They are placed
on a grid at the distance of 10 cm.

The chambers were assembled following the usual procedure developed at General
Tecnica. They were sandwiched in between two rigid foam plates having external
aluminium foil put to ground.

The HV connection was on the side opposite to the pad plane. The surface resistivity
was (1.1-1.2)x10'® Ohm cm.

For the prototypes the pad read-out has a simple geometrical structure with pads of
square shape. The pads were equipped with the front-end electronics adopted by CMS
[3]. The size of the prototype detectors is close to the final design.

e T1 sector: R;;=15 cm, R,y = 95 cm, pad size 4 cm x 4 ¢cm

e T2 sector: R;;;=5 cm, R,,; = 20 cm, pad size 2 cm x 2 cm

Pictures of the T1 and of the T2 sectors are shown in Fig.1,2,3 and Fig.4,5 respec-
tively.

Figure 1: Picture of two quadrants of the T1 prototype.



Figure 2: Picture of a T1 quadrant and of the read-out printed board with pad structure.

Figure 3: Picture of a T1 quadrant, of the read-out printed board with pad structure and one of the
foam plates before assembling.



Figure 4: Picture of the T2 prototype.
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Figure 5: Picture of the T2 prototype and of the read-out printed board with pad structure.



3 Test beam set-up

After preliminary tests in Rome with cosmic rays the prototype chambers were installed
on the test beam X5 in the West Area at CERN. A small 10 cm x 10 cm RPC test
chamber, equipped with 4 cm x 4 cm pad read-out was also installed on the beam line.
A telescope of three scintillation counters was used for triggering. The beam spot was
usually defined by an additional scintillator of dimensions 3 cm x 3 cm.

The intensity of the pion beam could be adjusted by means of the collimators up to a
maximum of about 10° particles/s. The beam spot was of the order of one cm?.

By closing the beam shutter a muon beam was obtained with typical intensity of 103
particles/s over an area of about 10 cm?. This muon beam was very useful for low
intensity setting up. In fact the flux of the muon beam was similar to that which is
expected at the LHC in the region of T2 for the luminosity of 102cm=2s7.
Pictures of the set-up are shown in Fig.6,7 and 8.

Figure 6: The TOTEM test beam set-up. A sector of T1 is shown on the beam line.

We used the ”standard” gas mixture for the RPC on avalanche mode which is
mainly based R134A, tetrafluoromethane (CoHy Fy), with addition of isobutane (CyHjy)
and sulfur esafluorine (SFg) at the nominal fractions of 3% and 0.5% respectively.
Only simple glass flowmeters were available during this test and therefore the absolute
fractions could be somewhat different from the nominal reading. Care was taken,
however, to keep the mixture well stable in the period of test.

For the read-out a standard VME system with scalers, pattern unit, TDC and
charge integrating ADC was used.
























