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Abstract. COMPASS is a fixed-target experiment using secondary hignegetic hadron beams
provided by the CERN SPS. In 2008 and 2009, a large amounttafldes been collected with
a 190GeV/c pion beam for the investigation of the hadron spectrum ifratifive and central
production processes. A big variety of observed final statetuding it i, - °n°, mnn,

m KsKs, T KTK™, K=" rr~, and centrally producedrd is being analysed. The potential for
systematic spectroscopic studies especially concerriagekistence and nature of spin-exotic,
hybrid and glueball states is discussed. In addition, wevsthe first results from the data set
collected with a proton beam in 2008. These data indicatelthace of COMPASS to contribute to
the field of baryon spectroscopy.
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INTRODUCTION

Since the introduction of the standard model, the integpi@t of mesonic resonances
in particle collisions agjg-states was quite successful but by far does not explain all
observed quantum states. This could be expected, becauteetiry of quantum chro-
modynamics (QCD) allows states beyond the simple constipeark model (CQM).
Objects such as hybrid mesons, which agestates with excited glue, are as well pre-
dicted as states consisting of pure gluons only, so-calleebglls. Even multi-quark
systems are allowed within this framework.

While glueballs in the lower mass region would mix with ordinajg-states of
same quantum numbers, hybrid mesons can carry quantum msifob@dden for sim-
ple CQM objects and should be distinguishable. Indeed abjestthers (1400 and
1(1600), carrying the exotic quantum numbg?© = 1~*, were reported from some
experiments and are strongly disputed.

At high energies, diffractive (single Pomeron exchange)@mntral reactions (double
Pomeron exchange) produce a rich spectrum of meson resmahicese processes
are of special interest for the COMPASS collaboration. A badoeam pilot run in
2004 led to very exciting results, which have recently beeliphed [1] and are also
summarised in [2]. As a consequence the hadron data takitigeiryears 2008 and
2009 were dedicated to hadron spectroscopy using a pratettd he analysis of many
interesting channels is currently under investigation astort overview is given here.



THE COMPASS SPECTROMETER

The COMPASS Spectrometer is located at the SPS north area at @adRIN supplied
with high energetic secondary hadron beams or tertiaryifodigally polarized muons.
Muon beams, impinging on a polarized target, were mainlyldsethe spin program
(see this proceedings [3]). For the hadron-beam prograne sgugrades to the spec-
trometer, as described in [4], were necessary.
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FIGURE 1. lllustration of the two-stage COMPASS Spectrometer (idp/siew). For details see the
text.

Figure 1 illustrates the COMPASS 2008/2009 Spectrometes.pldsitively charged
beam, coming from left, consisted of approx. 75% proton$p pdons and 1.4% kaons
whereas a negatively charged beam contained 97% pions, Raé%s and 1.4% anti-
protons. The beam particles were identified using two Ceneikiferential counters
with Achromatic Ring Focus (CEDAR) [5] 30 m upstream the spewgter. Using
these devices kaons were tagged in the negative hadron bedupi@s as well as
protons in the positive hadron beam with a momentum of@&3/c. The recoil proton
from a liquid hydrogen target triggered a recoil proton d&ie (RPD). This typical
signature of single diffractive processes enhanced sogmifiy the triggered purity of
events containing resonances decaying into charged anchial states.

Momenta of charged tracks are reconstructed by two stagerspeeter with two
dipole magnets (SM1/SM2) containing many tracking detsctSilicon strip detectors
were placed upstream and downstream of the target to metaaoks in the beam re-
gion [6]. Also a new type of pixel Gas Electron Multiplier (&8 detectors was used [7]
as well as improved MicroMEsh GAseous Structure detectdisrOMegas) [8]. Final
state kaons and pions up to approx.G#//c are separated using the ring imaging
Cerenkov detector (RICH) in the first stage.

Neutral channels are identified by electromagnetic caletens (ECALL/ECALZ2) in
both stages where the second one was significantly improyagsing a laser moni-
toring system and by the installation of radiation hard Bhlasnodules in the central
region [9].



OVERVIEW OF ANALYSISCHANNELS

One important advantage of the COMPASS spectrometer is itingdtaineous measure-
ment of charged and neutral channels that allows direct eoisgn of isospin symmetric
decay chains giving the opportunity to control systematiluences.

One example is the direct comparison af p — T T 1T Precoij @and M p —
T P10 precoil. First partial-wave analysis, not yet acceptance cordedgeshown in
figure 2. One can see that partial waves, normalized to theestdblishedy; (1260,
give a very good agreement in tppg¢770) decay branches while a decay infgg1270
gives an amplitude in the charged channel twice as strongtag ineutral one, which is
expected from isospin symmetry. For more details we refgt@p
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FIGURE 2. Direct comparison of partial waves of diffractively progdcthree-pion final states in the
neutral and charged case. (see text for details)

The same systematic studies can be performed when comphaendecays into
m KTK™ andmm KsKs [11]. While charged channels have to be identified by the RICH
detectorKs are accessible by reconstruction of secondary decay &sriito charged
pions. The detection of photons allows not only the recaoesion of pionic final chan-
nels but alsa) decay channels [12]. Final statesrasn andmr nn are currently being
analysed. Centrally produced i~ r" 11~ systems give access to resonances around the
fo(1500). Several glueball candidates in that region were reporyedifferent collabo-
rations.

Thanks to the tagging of kaons in the negative hadron beam, X3S is able to
analyse strangeness in the incoming channel as well. Ofrnmagrest is the diffractive
production ofK~p — K~ 1" 1T~ precoil Where many higher mass states still need to be
confirmed. We present here the preliminary invariant massilutions (fig. 3). The
double peak structure of thg is clearly visible as already reported for example in [13].

The proton dominance in the positive hadron beam will be Usedanalysis of
centrally produced systems as well as for baryon spectpysft]. Hadroproduced
baryon resonances show a rich spectrum of broad resong®pesially the charged
final statepp — PIT™ 1T Precoil aNd pp — PKTK ™ precoil @re currently in the process of
analysis and are expected to contribute to the field of bargsanances.
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FIGURE 3. left: Invariant mass distribution of diffractively proded K~ rr* 77~ right: Invariant mass
distribution of K~ 7" subsystem.

CONCLUSION AND OUTLOOK

COMPASS successfully took data with hadron beams in the Y28 and 2009. For
some channels the amount of recorded statistics exceedzistimg data from previous
experiments by nearly two orders of magnitude. The data arermtly being analysed
applying partial-wave analysis techniques to a number af fitates. This high precision
measurement will contribute significantly to the clarifioatof many questions in the
domain of QCD.
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