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6.17 Preparation of the COMPASS Experiment
by K.Kurek, A.Mielech, J.Nassalski, E.Rondio, A.Sandacz, W.Wislicki

PL9900104

The COMPASS experiment [1] was approved about a year ago by CERN Research Board. COMPASS,
which stands for Common Muon and Proton Apparatus for Structure and Spectroscopy, will be located in the
experimental area of the Spin Muon Collaboration and will start data taking in 2001.

Its initial physics aims will be to continue the work of the SMC into nucleon structure, and to study in
detail the hadron spectrum. For this latter task, the muon beamline will be modified to transport hadrons with
energies up to 300 GeV as well as muons. The experimental set-up has to be substantially modified to allow high
trigger rates and to enable particle identification in a wide kinematics range.

With a muon beam COMPASS will measure the gluon contribution to the proton spin by looking, in
particular, for charmed mesons emerging from the scattering events. Using a proton beam the COMPASS will
study leptonic and semi-leptonic decays of charmed hadrons, will search for baryons containing two charm quarks
and will search for exotic particles (glueballs and gluon-quark hybrids).

The Warsaw group contributions to the preparation of the experiment include the work on design and
production of a part of the front-and electronics for the detector read-out, for which a team of electronics
engineers from the Warsaw Technical University is responsible, and also Monte Carlo simulation of the
experiment. The Monte Carlo studies are done to optimize the experimental set-up in order to achieve good
resolutions and a high efficiency of pattern recognition and event reconstruction.

[1] G.Baum et al., CERN/SPSLC 96-14, CERN/SPSLC 96-30
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6.18 The Alice Photon Spectrometer (PHOS)

by A.Deloff, K.Karpio, T.Siemiarczuk, G.Stefanek, L.Tykarski and G.Wilk for ALICE Collaboration

The PHOS detector has been designed to search for direct photons. Their production and pt dependence
reflect, to a large extent, the initial conditions which will occur in heavy-ion collisions at the LHC.
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The second goal of the PHOS is to

measure TI° and r| production at the highest
momenta, where the momentum resolution is an
order of magnitude better (at 25 GeV) than for
charged particles measured in the tracking
detectors. The spectrum of high momentum
('leading') particles gives information about the
propagation of jets in the dense medium created
during the collision ('jet quenching').

The direct photons are embedded in a
large background of photons from hadron decays
(mainly n° and t]). The ratio of direct to decay
photons is of the order of 5 % in the most
conservative estimate, but could well be
considerably larger up to a few 10 %. We expect
to achieve a sensitivity <, 5 %, dominated by
systematic errors mainly in the y and TC° reconstruction efficiencies. If the yield of direct photons has a stronger
than linear dependence with multiplicity, the sensitivity can be increased by comparing central and peripheral
collisions, because then systematic errors cancel to some extent. A close to quadratic dependence with multiplicity
could be expected e.g. for thermal photons.

In order to reach the required sensitivity, we have to measure the rates and the pt spectra of photons,
TC° and n mesons in the same apparatus. The expected extremely high multiplicity environment implies a high
segmentation of the calorimeter, the largest possible distance to the vertex, and use of a very dense active medium
with the smallest possible Moliere radius.

Fig.l A half of the iron yoke with one layer of Csl (Na) crystals
inside.


