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	PANDA experiment
	PANDA physi
s program

• Charmonium spe
tros
opy
• Nu
lear stru
ture
• Hypernu
lear physi
s
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Introdu
tionNu
leon stru
ture: form fa
tors measurement
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Introdu
tionNu
leon stru
ture: time-like form fa
torsmeasurement
• Form Fa
tors (FF) parametrize stru
ture of the nu
leon
• Fun
tions of the 4-momentum transfer q2
• In p̄p CM frame, p̄p → e+e− 
ross se
tion is 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 frameour goal:make measurements of proton ele
tromagneti
 time-like form fa
tors withthe P̄ANDA dete
torDmitry Khaneft (HK 1.5) p̄p → e+e−(π+
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Introdu
tionChallenge: ba
kgroundBa
kground 
hannel: p̄p → π+π−

• Main ba
kground sour
e to e+e− produ
tion
σ(p̄p→π+π−)
σ(p̄p→e+e−) ∼ 106 ⇒ need suppression fa
tor ∼ 108

• No unique 
ross se
tion parametrization valid in the full kinemati
range
• low energy range: 1 < pbeam < 2.5GeV dataEisenhandler et. al., Nu
l. Phy. B96 (1975) 109
• high energy range: 2.5 < pbeam < 12GeV Regge modelJ. Van de Wiele and S. Ong: Eur. Phy. J. A46(2010) 291
• See talk of Manuel Zambrana (HK 54.7)Dmitry Khaneft (HK 1.5) p̄p → e+e−(π+
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Simulations and analysis
PandaRootPandaRoot simulation 
hain

• Simulation
• Digitization
• Re
onstru
tion
• Parti
le identi�
ation
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Simulations and analysis
Simulationsp̄p → e+e− p̄p → e+e− p̄p → π+π−simulation realisti
 sim ba
kgroundGE/GM 0, 1, 3 0, 1, 3 -pbeam = 1.7 [GeV /
 ] 5 ∗ 106 1.1 ∗ 106 1.1 ∗ 108pbeam = 3.3 [GeV /
 ] 106 6.4 ∗ 104 1.1 ∗ 108pbeam = 6.4 [GeV /
 ] 106 2.0 ∗ 103 -Expe
ted luminosity L = 2fb−1Simulation was performed �HIMSTER 
luster ofHelmholtz-Institut Mainz
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Simulations and analysisMonte-Carlo 
os(θCM) distributionpbeam = 1.7GeV/
p̄p → e+e−
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Simulations and analysis
Sele
tion 
riteria for e+e−

• Exa
tly 1 positive and 1 negative tra
k
• Energy and momentum 
onservation within resolution of 20%
• Ratio of deposited energy vs momentum (E/p)
• Energy deposited in 
entral tra
ker
• Minimum 
luster size in EMC
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Simulations and analysisE/p vs pp̄p → e+e−
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Simulations and analysisEnergy loss in STTp̄p → e+e−
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Results
Re
onstru
tion e�
ien
y of e+e− and π+π− pairsp̄p → e+e− p̄p → π+π−GE/GM 0 1 3 -pbeam = 1.7 [GeV /
 ] 46% 48% 52% 0.000009%pbeam = 3.3 [GeV /
 ] 41% 42% 46% 0.000007%pbeam = 6.4 [GeV /
 ] 30% 32% 37% -
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ResultsE�
ien
y 
orre
tion[statisti
al errors only℄pbeam = 1.7GeV/
,GE/GM = 1
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ResultsZi
hi
hi 
ross se
tiondσd 
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. Zi
hi
hi et. al., Nuovo Cimento XXIV, 170 (1962)

|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 (HK 1.5) p̄p → e+e−(π+
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ResultsA

ura
y of form fa
tors extra
tion[statisti
al errors only℄pbeam = 1.7GeV/
,GE/GM = 1
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Results
os(θCM) distribution for GE/GM = 1[statisti
al errors only℄pbeam = 1.7GeV /
 pbeam = 3.3GeV /
 pbeam = 6.4GeV /
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ResultsIndividual GE and GM extra
ted from the �t[statisti
al errors only℄GE/GM = 1
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ResultsGE/GM ratio extra
ted from the �t[statisti
al errors only℄GE/GM = 1
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ResultsExtra
ted values of GE , GM and GE/GM[statisti
al errors only℄GE/GM = 0 GE/GM = 1 GE/GM = 3
p GeV/c

0 1 2 3 4 5 6 7

M
,G

E
G

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

p GeV/c
0 1 2 3 4 5 6 7

M
,G

E
G

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

p GeV/c
0 1 2 3 4 5 6 7

M
,G

E
G

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

p GeV/c
0 1 2 3 4 5 6 7

M
/G

E
G

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

p GeV/c
0 1 2 3 4 5 6 7

M
/G

E
G

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

p GeV/c
0 1 2 3 4 5 6 7

M
/G

E
G

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

Dmitry Khaneft (HK 1.5) p̄p → e+e−(π+
π
−) Mar
h 19, 2012 21 / 23



Con
lusions
Con
lusions

• Very promising preliminary results for GE and GM
• Smaller errors in 
omparison to other experiments
• Signal e�
ien
y about 30− 52%
• Ba
kground reje
tion fa
tor about 107
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Con
lusions
	PANDA related talks and posters

• Cristina Morales (HK 1.2)
• Yue Ma, Frank Maas (HK 8.7)
• Bertalan Feher (HK 8.8)
• Maria Carmen Mora Espi (HK 8.9)
• Zimmermann Iris (HK 45.3)
• Manuel ZambranaHK (HK 54.7)
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