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Gluonium

FROM  COSY to PANDA
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pp → ppη

σ
[n

b
]

10
3

10
4

10

10
2

Q[MeV]

1 10 10
2

p p → p p η′

phase space 
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Total Cross Section for η and η′ Production

Energy Dependence

+ pη FSI 

(A.M.Green, S.Wycech, 
   PR C55 (1997) R2167)

apη = +0.7fm + i 0.4fm

rpη = -1.5fm - i 0.24fm
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Dalitz Plot
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Monte Carlo Simulation

Experiment

Phase space + 1S0 pp FSI Phase space + pη FSI*
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COSY-11

pp → ppη   Q = 15.5MeV

P.Moskal et al., nucl-ex/0307005,
 submitted for publication
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S11(1535) excitation   ρ exchange

S11(1535) excitation   π,η exchange
  + mesonic currents + nucleonic currents

P.Winter et al., Phys.Lett.B 544 (2002) 251

COSY-11  Q = 40MeV

(Published) Experimental Results: 
  No discrimination between ρ and π,η exchange (yet)
  Interference Terms (PsPp), (PpPp), (SsSd) compatible with zero

Experimental Programme:   Energy Dependence of Amax
y

More Selective Clues to
S11(1535) excitation Higher Partial Waves

Analysing Power for pp → ppη

Ay = 2 Amax
y  sinθη cosθη

θ *
η
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e.g.
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The momentum of both nucleons
  inside a deuteron  is measured 
             for each event ! 

deuteron

Pbeam = 3400 MeV/c

beam proton
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COSY-11 DETECTION SETUP
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    gluonsα   uu + dd + ss += βη

NEUTRON
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R = p n --> p n η
p p --> p p η= = ? 

R 6 only quarks

R = 1 only gluons
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