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IntrodutionNuleon struture: form fators measurement
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IntrodutionChallenge: bakgroundBakground hannel: p̄p → π+π−

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

low energy transition region high energy

data: Eisenhandler et. al.,

          NP B96 (1975)

A. Eideetal. NP B60(1973)

T. Buranetal. NPB 116(1976)

C. Whiteetal. PRD 49(1994)

model: Legendre polynomial fit             interpolation Regge Theory

J. Vande Wiele and 

S. Ong, EPJA 46 (2010)

~6 9 s(GeV/c2)
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IntrodutionExpeted number of events for p̄p → e+e−

pbeam[GeV / ] s[GeV / ]2 NGE/GM=0 NGE/GM=11.7 5.4 8.0 · 105 1.1 · 1062.78 7.27 1.2 · 105 1.4 · 1053.3 8.21 5.3 · 104 6.4 · 1044.9 11.0 7.4 · 103 9.1 · 1035.9 12.9 2.7 · 103 3.2 · 1036.4 13.8 1.7 · 103 2 · 1037.9 16.7 517 580for integrated luminosity L = 2fb−1E. Tomasi-Gustafsson and M. P. Rekalo, Phys. Lett. B 504, (2001) 291.Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
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E�ieny and suppression studiesE�ieny and suppression studies with	PANDArootNumber of events simulatedp̄p → e+e− p̄p → π+π−pbeam[GeV / ] GE/GM = 0, 1, 31.7 106 1082.78 106 -3.3 106 1084.9 106 -5.9 106 -6.4 106 soon7.9 106 -Simulation was performed �HIMSTER luster of Helmholtz-InstitutMainzDmitry Khaneft (University of Mainz) p̄p → e+e−(π+
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E�ieny and suppression studiesMonte-Carlo os(θCM) at pbeam = 1.7[GeV/]p̄p → e+e− p̄p → π+π−
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event generator developed by M. Zambrana in Mainzhttp://panda-wiki.gsi.de/gi-bin/view/PANDAMainz/EventGenerators(PANDA report)Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
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Seletion riteriaSeletion riteria
◮ PID : p(e−/+) > 99.9%

◮ EMC
◮ STT
◮ DRC
◮ DISC
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Seletion riteriaSeletion riteria
◮ 1 positive 1 negative event
◮ E/p > 0.8
◮ MDT - no hits
◮ dE/dxSTT > 5.8
◮ Nrystals > 5
◮ S ± 20%
◮ 178◦ < θ+ + θ− < 182◦
◮ 178◦ < φ+ − φ− < 182◦
◮ |Vertex(x , y)| < 3mm
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Seletion riteriaE/p vs p for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−
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Seletion riteriaSTT dE/dx for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−
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Seletion riteriaEMC luster size for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−
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Seletion riteriaTotal energy of reonstruted pairs(4-momentum) for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−
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Seletion riteria
θ+ + θ− for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−
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Seletion riteria
φ+ − φ− for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−
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Seletion riteriaVertex distribution for pbeam = 3.3[GeV/]p̄p → e+e− p̄p → π+π−

1

10

210

310

410

510

Z [mm]
-100 -50 0 50 100

X
 [m

m
]

-100

-80

-60

-40

-20

0

20

40

60

80

100

1

10

210

310

410

510

610

710

Z [mm]
-100 -50 0 50 100

X
 [m

m
]

-100

-80

-60

-40

-20

0

20

40

60

80

100

Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
π
−) June 26, 2013 16 / 29



Seletion riteriaSignal (e+e−) reonstrution e�ieny andbakground (π+π−) suppressione+e−(106) π+π−(108)pbeam[GeV / ] GE/GM = 0, 1, 3 −1.7 32.0% 33.6% 36.6% 0.0%2.78 28.4% 29.6% 32.9% −3.3 26.8% 27.8% 31.1% 0.0%4.9 21.5% 22.5% 25.8% −5.9 18.5% 19.3% 22.6% −6.4 17.0% 17.9% 20.9%7.9 12.8% 13.4% 15.8% −

⇒ with a CL = 95% the upper limit of the rejetion fator R = 0.7 ∗ 10−8Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
π
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GE and GM extrationGE and GM extration
1. E�ieny orretion

◮ Sample with expeted number of events
◮ Independent sample for the e�ieny orretion2. Angular distribution �t3. Extration of GE and GM from the �t funtion
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GE and GM extrationZihihi ross setionFit funtion for GE and GM extrationdσd os θ = C [|GM|2(1+ os2θ) + |GE |2
τ

(1− os2θ)]dσd os θ = C |GM|2[(1 + os2θ) + |R|2
τ
(1− os2θ)]A. Zihihi et. al., Nuovo Cimento XXIV, 170 (1962)Input into the �t tuntion:

|GM| = 22.5
(1+q2/0.71)2(1+q2/3.6)E. Tomasi-Gustafsson and M. P. Rekalo, Phys. Lett. B 504, (2001) 291.Dmitry Khaneft (University of Mainz) p̄p → e+e−(π+
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GE and GM extrationGE and GM extrationpbeam = 1.7[GeV/]GE/GM = 0 GE/GM = 1
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• Measured e+e− ross setion • Fit
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GE and GM extrationGE and GM extrationpbeam = 2.78[GeV/]GE/GM = 0 GE/GM = 1
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GE and GM extrationGE and GM extrationpbeam = 3.3[GeV/]GE/GM = 0 GE/GM = 1
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GE and GM extrationGE and GM extrationpbeam = 4.9[GeV/]GE/GM = 0 GE/GM = 1
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GE and GM extrationGE and GM extrationpbeam = 5.9[GeV/]GE/GM = 0 GE/GM = 1
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GE and GM extrationGE and GM extrationpbeam = 6.4[GeV/]GE/GM = 0 GE/GM = 1
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GE and GM extrationGE and GM extrationpbeam = 7.9[GeV/]GE/GM = 0 GE/GM = 1
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GE and GM extrationValues of GE and GM extrated from the �tfor GE/GMinit = 0
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GE and GM extrationValues of GE and GM extrated from the �tfor GE/GMinit = 1

2 (GeV/c)2q
0 5 10 15 20

M
G

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

2 (GeV/c)2q
0 5 10 15 20

|
M

|/|
G

E
|G

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

(left side)line - model predition for GM , dots - GM from the �t, line -model predition for GE , dots - GE from the �t, (right side)dots - ratiofrom the �tDmitry Khaneft (University of Mainz) p̄p → e+e−(π+
π
−) June 26, 2013 28 / 29



Conlusions
Conlusions

◮ Statistial errors are expeted to be of the order of few perent
◮ Signal e�ieny su�ient for the extration of GE and GM
◮ Bakground suppression fator of 108 ahieved (bakground pollution

< 1%)
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