
Feasibility studies of proton eletromagneti form fatorswith the P̄ANDA detetorDmitry KhaneftUniversity of MainzISNP ErieSeptember 16-24, 2011
Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+

π
−) September 16-24, 2011 1 / 18



OutlineOutline1 Introdution2 P̄ANDA detetor3 Monte Carlo Simulations4 Seletion riteria5 Results of the simulations6 Summary and OutlookDmitry Khaneft (University of Mainz) p̄p → e+e−(π+
π
−) September 16-24, 2011 2 / 18



Introdution
Introdution: goal

• Form Fators (FF) parametrize struture of the nuleon:GE , GM (Sahs FF) or F1, F2 (Pauli-Dira FF)
• funtions of the four-momentum transfer q2
• related by GM = F1 + F2 and GE = F1 + τF2, with τ = q2/4M2our goal:make feasibility studies of proton eletromagneti form fators with theP̄ANDA detetor
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IntrodutionIntrodution: overview
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IntrodutionIntrodution: overview
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IntrodutionIntrodution: basisSignal hannel: p̄p → e+e−

• one-photon exhange approximationA. Zihihi et. al.,Nuovo Cimento XXIV, 170 (1962) p(p1)
p̄(p2)

e+(p′1)
e−(p′2)

γ∗(q)
• in p̄p CM frame, ross setion given bydσd os θ = C [|GM |2(1+ os2θ) + |GE |2

τ (1− os2θ)]where C = πα
2(~)28m2p√τ(τ−1) , τ = q2/4m2p and

θ = angle(e−p̄) in p̄p CM frame
• sensitive to GE and GM
• q = p1 + p2 ⇒ kinemati threshold q2 > 4M2Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
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IntrodutionIntrodution: basisBakground hannel: p̄p → π
+
π

−

• Main bakground soure to e+e− prodution
σ(p̄p→π+π−)
σ(p̄p→e+e−) ∼ 106 ⇒ need suppression fator ∼ 108

• No unique ross setion parametrization valid in the full kinematirange
• low energy range: 1 < p(p̄) < 2.5GeV dataEisenhandler et. al., Nul. Phy. B96 (1975) 109
• high energy range: 2.5 < p(p̄) < 12GeV Regge modelJ. Van de Wiele and S. Ong: Eur. Phy. J. A46(2010) 291Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
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P̄ANDA detetorP̄ANDA detetor
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Monte Carlo SimulationsMonte Carlo SimulationsFull MC simulation:
• physis simulation: model "true-level" physisevent generators for both signal and bakround developed in Mainz(M. Zambrana and D. Khaneft)
• detetor simulation:model detetor response to all partiles in �nal stateSimulation:p(p̄) = 4GeV / : Np̄p→e+e− = 105Np̄p→π

+
π
− = 107
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Seletion riteriaSeletion riteria for e+e−
• Event must have only one positive and one negative partile afterreonstrution
• Both positive and negative partile in CM frame

√s/2− λ < ERECO <
√s/2+ λ,where λ = 0.2(√s/2)For P(p̄) = 4GeV / , √s/2 = 1.54GeV , λ = 0.31GeV

• Both positive and negative partile 0.8 < E/p < 1.4[(GeV )/(GeV /)]
• Both positive and negative partile dEdx STT > 5.8[GeV /g ∗ m]
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Results of the simulationsResults of the simulation using deposited energyfrom EMC and momentum provided by trakingp̄p → e+e−
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Results of the simulationsEnergy loss in STTp̄p → e+e−
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Results of the simulationsEnergy loss in MVDp̄p → e+e−
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Results of the simulationsCherenkov angle provided by barrel DIRCp̄p → e+e−
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Results of the simulations
θ angle of generated and reonstruted partilesp̄p → e+e−
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Results of the simulationsos(θCM) of generated and reonstruted partilesp̄p → e+e−
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Results of the simulationsNumber of e+e− and π
+
π
− pairs left after the utstype of event e+e− π+π−MC events 105 107raw EMC + E/p ut 57840 3186al EMC + E/p ut 56930 4650raw EMC + all uts 27920 3al EMC + all uts 28858 3Signal (e+e−) e�ieny 27− 28%Bakground (π+π−) suppression almost 100% for 107 events
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Summary and Outlook
Summary and OutlookSummary

• Developed set of uts gives signal e�ieny about 27− 28%
• Ahived bakground rejetion fator about 107Outlook
• New methods of bakground suppression
• Is it possible to get bakground rejetion fator 108?
• Larger stastis for bakground
• Realisti statistis
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