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Abstract
We present a phenomenological model which describes the formation of a Centauro fireball
in nucleus-nucleus interactions in the upper atmosphere and at the LHC, and its decay to
non-strange baryons and strangeness-rich objects. We describe the CASTOR calorimeter
for the ALICE experiment at the LHC. CASTOR will probe the very forward, baryon-rich
phase space 56 n < 7.2 in 5.5<A TeV centralPb + Pb collisions. We present results
of simulations for the response of CASTOR to the passage of strangeness-rich objects.

1. Introduction and very high (pr). In addition, some hadron-
rich events are accompanied by a strongly penetrating
The physics motivation to study the very forwardomponent (SPC) observed in the form of halo, strongly
phase space in nucleus—nucleus collisions stems frpgnetrating clusters [2] or long-living cascades, whose
the potentially very rich field of new phenomenaransition curves exhibit a characteristic form with many
to be produced in an environment with very highaxima [3].
baryochemical potential. The study of this baryon-
dense region at the LHC is expected to provide A model for Centauro formation
important information for the understanding of a
Deconfined Quark Matter (DQM) state at relatively lova model has been developed in which Centauros are
temperatures, which might exist in the core of neutr@@nsidered to originate from the hadronization of a
stars. DQM fireball of very high baryon densityp, 2>
The LHC will be the first accelerator to effectively fm—3) and baryochemical potentigy, >> m,),
probe the highest energy cosmic ray domain. Cosnpifoduced in ultrarelativistic nucleus—nucleus collisions
ray experiments have detected numerous very unushathe upper atmosphere [4,5,6]. In this model the
events which have still not been understood. ThesgM fireball initially consists of u, d quarks and
events, observed in the projectile fragmentation regigfluons. The very high baryochemical potential prohibits
may be produced and studied at the LHC in COHtrO”Qﬁe creation ofui and dd guark pairs because of
conditions. Here we mention the “Centauro” eventsayli blocking of u and d quarks, resulting in the
and the “long-flying component”. Centauros [1] exhibfagmentation of gluons predominantly ints pairs.
relatively small multiplicity, complete absence (o[ the hadronization which follows pions and hence
strong suppression) of the electromagnetic compongRbtons are strongly suppressed. Kaons can however be

+ Also at CERN emitted, cooling the system and carrying away strange
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antiquarks, positive charge and entropy. This procehe signal is the Cherenkov light produced as they are
of strangeness distillation transforms the initial quatkaversed by the charged particles in the cascades. The
matter fireball into a slightly strange quark matter statibres are inclined at 45 degrees relative to the incoming
The finite excess of s quarks and their stabilizing effecggrticles in order to maximize the light output. The light
along with the large baryon density and binding energfpm groups of consecutive active layers will be coupled
and the very small volume, may prolong the lifetime afto the same light guide, giving a total of 20 readout
the Centauro fireball enabling it to reach mountain-t@annels along each octant.

altitudes [7]. In the subsequent decay and hadronization We have made detailed GEANT simulations of the
of this state non-strange baryons but also strangenés8STOR calorimeter response. In addition, we have
rich states will be formed. Simulations show that sugimulated the interaction of a strangeness-rich object
states could be identified as the strongly penetratindfh the calorimeter using a simplified picture [8, 11].
particles frequently seen accompanying hadron-riff§ an example figure 1 shows the response of the

cosmic ray events [8, 9] . .
This way the basic characteristics of both th® Which has been added a strange objecAgf=20,
Centauro and the SPC are naturally explained. Table:=20 TeV andy,=600 MeV (energy conservation

1 compares characteristics of Centauro and spé
experimentally observed or calculated using the ab

model, for cosmic ray interactions anffb + Pb
collisions at the LHC.

calorimeter to one central LH®b + Pb HIJING event,

s been taken into account). The transition curves
'this object show large energy deposition, long
penetration and many-maxima structures similar to
those observed in cosmic ray events.

Table 1. Average characteristics of Centauro and Strange 5 50-
Objects formed in Cosmic Rays and expected at LHC. ©.40F
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Figure 1. Simulation of the energy deposition in the CASTOR
L<if eﬁn?e 1'17()§ng 1i7()5,§5§‘(’*)(*) calorimeter: (a) Along the octant containing the strangeness-
) rich object, (b) Average of the other octants.
Decay prob. | 10% (x> 10km) | 1% (x< 1m) ject, (b) Averag
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3. The CASTOR calorimeter

We have designed CASTOR (Centauro And STran
Object Research) [10] for the ALICE heavy io
experiment at the LHC, in order to study the ver
forward, baryon-dense phase space region. CAST

(*) assumed

will cover the pseudorapidity interval6 < n < 7.2,

where the maximum of the baryon number density
expected to lie. The CASTOR calorimeter is symmetr
around the vacuum pipe and is divided into 8 azimut

octants It is also segmented longitudinally so as

measure the profile of the formation and propagation o
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