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The extreme conditions in which the ALICE Time Projection Chamber is supposed to operate and
the dependence of the detector performance on many parameters like

• energy loss per unit length;
• diffusion of electrons during the drift;
• electron attachment;
• gas gain, including fluctuations;
• pad and time response, determined by the readout-chamber geometry and electronics parameters,

require the detailed simulations. In order to fulfill this requirement the microscopic simulator has
been developed. It takes into account the processes in the drift gas as well as the details of signal
generation. The output of this simulator are the 'digits', i.e. the signal amplitude (in ADC counts) in
the pad-time-bin space. As they correpond to the detector raw data, one can use them to study the
reconstruction algorithms, the Data Aquisition System and the front-end electronics parameters. The
detailed description of the processes in gas results with the realistic charge distribution in the drift
volume, which allows to study the effects of the positive-charge pile-up.

One of the most important characterisctics of the tracking device, like TPC, is the track finding
efficiency. In Fig. 1 tracking efficiency as a function of the transverse momentum and the dip angle is
shown. It is better than 90% with a very low probability of finding a 'fake track'. Also the two-track
resolution, important for the HBT correlation studies seems to be sufficient. It is shown in Fig. 2.
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Fig. 1. Tracking efficiency as a function of particle transverse momentum and dip angle.
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Fig. 2. Two-track efficiency as a function of absolute value of generated momentum difference of two
particles.

One should keep in mind that these results are obtained for the stand-alone TPC. The requirement
for the connection to inner (ITS) and outer (TRD) detectors will improve for example two-track
resolution, while it can deteriorate the overall track finding effiiency. Our studies, however, have
shown that the track matching efficiency to the external detectors is good enough.

The ALICE Time Projection Chamber, as described in the Technical Design Report is able to
fulfill its role as the main tracking device of the experiment.

The year 1999 was very fruitful for the ALICE Collaboration: five Technical Design Reports
(TDRs) describing in detail the construction and expected performance of various sub-detectors came
out of print. The sixth one (the TPC TDR) appeared in January 2000.
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The physics motivation for a forward calorimeter for the heavy ion project ALICE at the LHC
was already presented in the 1997 Annual Report. Here we shall only briefly recall that this detector
aims at obtaining information on hadrons and photons emitted in the forward rapidity region of
colliding nuclei and, in particular, to search for "exotic" events reported by cosmic ray experiments:
"Centauros" and "long flying component".

A small collaboration of several laboratories has been formed to carry out this project.
The schematic representation showing the main components of the CASTOR forward detector:

the silicon multiplicity detector and the deep multilayer calorimeter, can be found in the 1997 Annual
Report.

The project was evaluated by the panel of CERN experts and approved in September 1998 for its
calorimeter part, the multiplicity detectors needing some further studies.

The CASTOR calorimeter is made of layers of active medium sandwiched between tungsten ab-
sorber discs. The active medium consists of planes of silica fibres and the signal is the Cherenkov light
produced as they are traversed by the charged particles in the shower. The fibres are inclined at 45
degrees relative to the incoming particles to maximize light output. The calorimeter is azimuthally
divided into 8 octants. The general view of the calorimeter construction and support, as elaborated in

3Participating laboratories: Univ. of Athens, INP Cracow, INR Moscow, IHEP Protvino.


