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Panda Physics Program
The constituent quark model 
includes mesons        and 
baryons          with quantum 
numbers:
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Spin, parity and 
charge conjugation as
formed by two-fermion
states

The       exotic     charmonium hybridPCJ -+1

The PANDA Detector

In panda all such q.n. will be accessible in formation and all other (spin-
exotics) in production (in association with other particles). 

Hadronic states don’t necessarily
have to have this form. Quantum 
Chromo Dynamics also allows for

The antiproton-nucleus program at PANDA deals with:
Double and single hypernuclei and chiral symmetry restoration 
within quark-matter and the origin of hadron masses

Detector requirements:
Rate capability ~ 107 events/s
Vertex reconstruction for D,
KS, Л, Σ, and Ξ (σ ≤ 100 μm)
Momentum resolution 
Δp/p ≈ 1-2 %
Particle identification for γ,
e±, μ±, π±, K±, p, and p
Sophisticated and fast trigger
scheme

Left: The beam and target pipes 
surrounded by the Micro Vertex 
and Straw Tube detectors 
(Geant4) 

Right: Pellet test station, target 
prototype for WASA and PANDA

HESR – High Energy Storage Ring
Maximum luminosity

Beam momentum range

Number of circulating antiprotons

Momentum resolution 
Electron cooling
Stochastic cooling

-510
-410

1110

1-15 GeV

32 -2 -12*10 cm s

Lattice-QCD and fluxtube models predicts the 
exotic      hybrid to be the lightest charmonium
hybrid with a mass in the region of 4-4.4 GeV 
where narrow states give little mixing. 
Due to dynamical suppression of decay into charmed hadrons 
(assuming non-relativistic quarks, where the charm L, S are preserved 
and only the excitation of the gluonic fields goes into light hadrons) the 
state is believed to be as narrow as 20 MeV.
At masses below the            threshold decay would then be mainly into 
conventional charm and a light scalar. 
Low cross-sections

and large backgrounds

poses a challenge for 
for the detector which has to
be well understood already in
advance, therefore extensive 
simulations are necessary.
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PANDA (Proton ANtiproton DArmstadt) 
will be a fixed target antiproton-proton 
(and antiproton-nucleus) experiment at 

the future FAIR-facility at GSI, Germany.
The modular detector will have a central 
and a forward part and the energy range

will cover the upper part of the light 
hadron spectrum, the charmonium region 
and several possible gluonic excitations. 
The emphasis is on high resolution and  
large phase space coverage to allow for 

PWA, and high rates to access rare 
reactions. The start is scheduled to 2010

An investigated detection 
channel for hybrid 

charmonium
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Pentaquarks
Hybrids
Four-quark states
Glueballs
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PANDA at FAIR will investigate
proton-antiproton annihilations

Covering
The predicted glueball spectrum
Conventional charmonium
Charmonium hybrids
Four-quark states
Double meson thresholds

labp = 1.5 -15 GeV c

s = 2.26 GeV - 5.47 GeV
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