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Introduction

pﬁ — Y M at large Mandelstam variables

process amplitudes factorizes:

hard partonic subprocesses |+ | annihilation form factors

J L

represent moments of baryon-antibaryon
Generalized Distribution Amplitudes (GDAs)
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Simulation and Event Selection

o Full MC simulation with PANDARoot Framework
. Signal pp —» n’y and background pp - n'n®

. 1M signal and 1M background events simulated at
beam momenta of 2.5, 5 and 10 GeV

« Events with at least three photons were selected
. Pion mass cut: 0.1 < M_o < 0.17 (GeV/c?)

. Selected ¥ was combined with one of the remaining
gamma to form initial pp system

. 4C fit is applied to select exclusive events
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Cross-sections from E760 Data

PANDA Collaboration Meeting

« T. A. Armstrong*, Two-body neutral final states produced in antiproton-

proton annihilations at 2.911 <+/s < 3.686 GeV

 Integrated the angular range for a fixed /s to get the partially integrated

cross section in the cos(8) range which is available for all energies.
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Background Suppression with improved pions

» Neutral pions are reconstructed through their two photon decay channel

» Invariant mass spectrum is formed by combining all photons within an event
Into yy pairs

» Invariant mass spectra has contribution from combinatorial yy pairs which
can be reduced by relying on the kinematics correlation of pion decay
photons that the combinatorial yy pairs do not display.

> ‘Feasibility study for the measurement of N TDAs at PANDA in pp - J/¥r?’
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BKG: Correlation of the reconstructed
average photon energy to the opening angle

E, > 0.1 + Kinfit > 0.01
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Average reconstructed energy of a photon pair versus its opening angle for all yy pairs within an event (All)
compared to yy pairs stemming from nt° decay before (MCTM) and after the cut (MCTM+OA), and all yy pairs
after cut (OA), in a simulation of pp —» %y at beam momentum of 5 GeV/c.
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BKG: Opening angle vs costheta and Average
reconstructed energy of photon pair vs costheta for
background at 5 GeV with E,, > 0.1 £, > 01+ Kinfit > 001
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Ey>0.1+Nn0=1
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SIG: Correlation of the reconstructed
average photon energy to the opening angle

Ey>0.1+Nno=1
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Average reconstructed energy of a photon pair versus its opening angle for all yy pairs within an event (All)
compared to yy pairs stemming from nt° decay before (MCTM) and after the cut (MCTM+OA), and all yy pairs
after cut (OA), in a simulation of pp —» %y at beam momentum of 5 GeV/c.
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SIG: Opening angle vs costheta and Average
reconstructed energy of photon pair vs costheta for
background at 5 GeV with E,, > 0.1
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E,>0.1+ Ny =1
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Distribution of pions with energy threshold and with additional OA & Energy cuts for energy threshold of
0.1GeV.
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BKG: Correlation of the reconstructed
average photon energy to the opening angle

E,>01+ Ny =1
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Average reconstructed energy of a photon pair versus its opening angle for all yy pairs within an event (All)
compared to yy pairs stemming from nt° decay before (MCTM) and after the cut (MCTM+OA), and all yy pairs
after cut (OA), in a simulation of pp - %y at beam momentum of 5 GeV/c.
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BKG: Opening angle vs costheta and Average
reconstructed energy of photon pair vs costheta for
background at 5 GeV with £, > 0.1
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Signal to Background Ratio

*0A & Av. Energy Cut
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Signal to Background Ratio

*Noo =1+ 0A & Av.Energy
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Signal to Background Ratio Using
RhoGoodPhotonSelector
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Signal to Background Ratio
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Signal to Background Ratio
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Energy and theta distribution of gammas
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Energy of generated and reconstructed
gammaS at 25 GeV — Reconstructed
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Energy of generated and reconstructed
gammaS at 10 Gev — Reconstructed
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Signal to background ratio at different beam
momenta

signal to background ratio
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Signal to background ratio at different beam

momenta

signal to background ratio
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Signal to background ratio
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Signal to background ratio at different beam momenta. Black markers show ratio of acceptances with
the ratio of cross-sections from 5GeV. Magenta markers correspond to ratio of cross-sections at their
corresponding energies.
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Outlook: Background Suppression

T. A. Armstrong, Two-body neutral final states produced in antiproton-
proton annihilations at 2.911 <+/s < 3.686 GeV

» Exactly 3 calorimeter clusters each with threshold > 50MeV.

> Combine all photons within an event into 7%y

» Combination associated with Iowest\/ (AB)? + (Ap)? is taken as event
topology
» Mass cut is applied

» 4C kinematic fit is applied and events with confidence level less than 10%
are rejected.
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Weighted reconstructed
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Summary

The cos(6) dependence of the cross-section has been implemented and a
reconstruction study has been performed at \/s = 2.6 GeV, /s = 3.4 GeV
and+/s = 4.5 GeV

Differential cross-sections from E760 data were plotted and fitted to provide an
estimate at different beam momenta.

Signal to background ratio was determined.

Different selection cuts were investigated to optimize the signal to background
ratio while keeping a reasonable reconstruction efficiency.

More detailed studies, including count rate estimates and signal to background
are in progress

Continuation of the study at 15 GeV/c beam momentum
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Thank You For Your Attention!
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