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‘ The collaboration of ~250 physicists from 12 countries ‘
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Spectrometer setup and
programme with the
muon beam
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Spectrometer for muon programme ‘ 2003 setup
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Muon Wall 2,
MWPC

MWPC, Gems, Scifi

Muon Wall 1
Straws, Gems

u beam Scifi, Silicon Micromegas, SDC, Scifi

Beam: 2108 pu*/ spill (4.8s/12s) Beam momentum: 160 GeV/c
Luminosity: ~5-10% cm? s Beam polarization: -76%
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Spectrometer for muon programme ‘

2003 setup
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Target for muon programme

by

°LiD in a solid state
Oppositely polarized ~50%
Spin reversal every 8h

L 3He - 4He Dilution

refrigerator (T~50mK)
superconductive

Solenoid (2.5 T) Dipole (0.5 T)

Sl

\

|

\

-

two 60 cm long Target-Containers

with opposite polarization

Acceptance:

2002-4
>2006

+70 mrad
+180 mrad

vertex reconstruction
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"Ring Imaging CHerenkov Counter“%Y' .

vessel

>80 m? filled with C,F,,
116 VUV mirrors
5.3 m? photodetectors s
82 944 pixels photon wall
detectors;
>80k channels Csl MWP /
o ©t/K/p identification up to 50 GeV . :
from 2.5/9/17 GeV radiator
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Calorimetry ‘
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Particles identification

HCAL (hadrons/p)
RICH (n/K/p)

1620

raw spectrum

®l - cut on the
Likelihood ratic

50—

o0& 07 OB 'p‘l

L 0 50 100 15
m(GeV/cd)

0
P (GeV/c)

+ Muon filters and muon detectors at the end of SAS and LAS
+ Magnets 1Tm and 4.4Tm — momenta measurment

+ ECAL for neutral particles identification (e.g. m°—yy)
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Examples of the reconstructed states ‘
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Weak decays reconstruction

For weak decays happening outside the target:

« No multiple scattering

e Less combinatorial background

e Decays into two charged particles: KO— ntrt, A—pm
Secondary vertices with 2-outgoing tracks + p/m mass assumption +

|cosO, |<0.9 _ ss0x1C x10°
Q C
= 300}
P
2002-3data| ¢ |
5 200}
_ 150}
A°: 1 250 000 : .
_ 100f
AP: 640 000 500
| ST ST . TR RN

R T R S R S T RT3 40 5 0 5 10 15
M(pr) - M(A) [MeV] M(pr+) - M(R) [MeV]
A sample can be used as an input for = reconstruction
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'E(1321) reconstruction ‘
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Reconstruction of the first excited state

0

20}

N 35t-_.><103 10°
> : 220F
= 300C 200}
- F
—~ L 180,
= r
o 250- 160F
£ _ 140
g 200f g
. 120F
150[ 100f
E 80
1°°: 60f
50- Ly

W I P T I R I
-15 10 -5 0 5

M(p) - M(A) [MeV]

3000[

Entries / 1 MeV
n ¥}
[=] (%]
<1 S
[=] o

. .
. .
PPEELE TR AT B AT TSy SR

1450 1500 1550 1600 1650

=t mass [MeV]

0

o "
B
wd laem-tt W e L

1450 1500 1550 1600 1650
=E*n” mass [MeV]

1500}
\ 1000

500F

0 1

saliaaals of ISP IS A e
10 15 <15 -10 -5 0 5

I I1II:|‘ - |1|5
M(pr) - M(R) [MeV]

1200
1000
800

400
200

15 <10 -

1800
1600}
1400

600f

5I 0 5 10 15
M(AT) - M(Z")[MeV]

-5 0 5 10 15
M(A7+) - M(z*)[MeV]

2002-3 data

=(1530)°: 1080 + 90 events

=(1530)°: 780 + 80 events

Grzegorz Brona — Cascade Physics — A New Window on Baryon Spectroscopy

14127



‘Other possible resonances in £(1321)rn ‘

2002-3 data
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=, search | NA49(CERN): COMPASS: | 2002-3 data
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‘Other possibllities for & spectroscopy in COMPASS ‘

e 2004 data will double 2002-3 statistics
e further data will come Iin 2006
with larger hadron acceptance in the target
e other channels can be studied:
0 Z°%(1530)r
0 AK
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Spectrometer setup and
programme with the
hadron beam
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Spectrometer for hadron programme

Hadron setup
Top view
SM1
SM2
— RICH1 ECAL1 ;- RICH?2 ') ECAL2

2| RPD

||||||
| ) o
||||||
|||||
||||||
|||||
||||||||||
e A R B B | | [T 1 |

|||||
||||||

target

target: liquid hydrogen New detectors planned:
thin foils with different A CEDARs, ECALI1, RPD,
vertex detector
beam: 7t/K/p new tracking detectors
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Double | SU4 baryon multiplet ol

S J=3/2
charmed| ; e
baryons

) >0
First evidence for Z..* state SELEX (hadro-production):
. M.Mattson et al., Phy_s.Rev.Lett. 89 (2002) 112001

_ Mean 3519 MeV/e? ArK T 45| Mean 3460 MeVic? AK mtrt Mean 3783 MeV/c? AK
Signal/V(back) Data Sigma 6.0 MeV/c” Data 10 | Sigma 25 MeV/c” Data

4 -
: 1) =6.3 ienal/(back signal/(back)
1sone =630 o 27.4MN(47) = 4.06

7.6/(2.6) = 4.8c

nl-l 3425 345 3475 A5 AEI5 AS5 AS5TE A6 A6IS

3.3 3.35 34 345 3.5 55 3.8 34 a5 38 ar 3.8 39 4
P+ p— p—F
) ) )
CC CC CC

FOCUS does not confirm (photo-production) g g.i nucl.phys.Proc. Suppl.115:33-36,2003
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Ecc reconstruction scheme 280 GeV proton beam 10°%/spill

Thin targets of different A

Optimistic (based on SELEX) estimation: >1000 = reconstructed
possible CCq spectroscopy

More conservative estimations: 100-170 = reconstructed
100 effective days
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Tracks reconstruction \

Vertex detector:

SMI

MMNOI
MM
MM

o0

T

———

FIOX
FIO

* Sl telescope
« SCIFI, MicroMega detectors

 Vertex reconstruction

Decay detector:

charm decay

n=>5
_,..-ull‘::
- jiasianil
Tc:rge{ MUC 1 Silicon MUC 2
10-15 um

16 (or more) Sl plates
e Spaced by 2 mm
e 10-15um pitch

e Allows to reconstruct the charm
decay cascade
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. Exotics ‘

Glueballs - States with valence g, without valence g
Hybrids - States with non-trivial gluonic component
4 quark states - qgqq states

Pentaquarks - gqgqq states

Signature to look for:

e exotic quantum numbers, eg. B=1,5=-2,Q=+1 for =.(1860)
* JPC not allowed for normal gg mesons e.q. 1+

» Unusual branching ratios

e Large production cross sections in gluon-rich processes
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Exotics 2

Experimental status:

Possible candidates: glueballs (f,(1370),f,(1500), f,(1710))
hybrids (w;(1600))
4-quarks (f,(1430))

p—

pentaquarks (0*,=;)

High statistics needed to measure partial widths,
production mechanisms,
PWA,
glueball mixing etc.
Such high statistics feasible to obtain with COMPASS setup.
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‘Study of exotics in COMPASS Ps

« 40 cm liquid hydrogen target
e ©/K or p beam will be used

e Central production of exotics:

The Recoll Particle Detector used for reconstruction and TOF
measurement of large-angle tracks with low momenta:

RPD

vertex The scintillator detector installed
detector  at the end of the setup register fast hadrons

 \VVery good acceptance

 High statistics

» Access to higher mass states

 \Varying beam energy and particles type
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COMPASS features during hadron run ‘

« Different kinds of beam: =/K/p

e Different targets

 Vertex detector which allows to reconstruct short living
states decaying In a secondary vertex

 Decay detector which allows to study in details the
decay patterns

e Many additional tracking detectors improving global
tracking efficiency

Many features useful for Cascade physics
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Summary‘

e COMPASS is running since 2002 in a muon mode
o After 2006 hadron mode is foreseen
 Present setup gives a possibility to study cascade hyperons
(£(1320), =(1530), other excited states, =:(1860))
e More data to come from 2004, 2006 years
o Future setup will allow to perform accurate spectroscopy
at COMPASS
- vertex and decay detectors
- various hadron targets
- various hadron beams
- new trackers
e OUr most exciting spectroscopy aims are double charm
and exotics, but there are also excellent opportunities for
studies of cascade hyperons

Grzegorz Brona — Cascade Physics — A New Window on Baryon Spectroscopy 27127



