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Introduction
[Detector]
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üPanda	detector
§ Target	calorimeter
§ Shashlyk calorimeter

üEMC(TDR	2008)
§ 𝝈𝑬 𝑬 < 𝟏%⁄
§ Spatial	resolution(barrel)<0.3o
§ 𝑬𝒕𝒉𝒓𝒆𝒔𝒉𝒐𝒍𝒅(Photon): 10MeV
§ 𝑬𝒕𝒉𝒓𝒆𝒔𝒉𝒐𝒍𝒅(single crystal):	<3MeV
§ Angular coverage: 99%



Introduction
[Target	EMC]
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M Al-Turany et al 2012 J. Phys.: Conf. Ser. 396 022001
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PandaRoot
[EMC	Simulation]

ü PandaRoot framework
Ø FairRoot-17.10b
Ø Root	6.10

Target	
calorimeter

https://github.com/FairRootGroup
/FairSoft



EMC	Simulation
[Simulation]
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D.	Melnychuk 24.07.2012

ü Event Generation
Ø EvtGen, DPM,	

Box	Generator

ü Transport Model
Ø Geant3, Geant4

ü Digitization
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Data	flow
[Simulation	&	Reconstruction]
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EMC	Simulation
[EmcPoint]
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ü PndEmcPoint->FairMCPoint
Ø Gamma	(1GeV)
Ø Events=10000
Ø Energy deposition
Ø Fixed	direction
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EMC Simulation
[EmcHit]
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ü PndEmcHitProducer
Ø Gamma	(1GeV)
Ø Events=10000
Ø Energy deposition
Ø Nonuniform light yield
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𝐸𝑛𝑒𝑟𝑔𝑦`ab =d𝑓𝑎𝑐𝑡𝑜𝑟 j 𝐸𝑛𝑒𝑟𝑔𝑦klamb

𝑓𝑎𝑐𝑡𝑜𝑟 = 𝑐0 + 𝑧(𝑐1 + 𝑧 j 𝑐2)



EMC Simulation
[EmcHit]
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ü PndEmcHitProducer
Ø Gamma	(1GeV)
Ø Events=10000
Ø Total energy deposition
Ø Nonuniform light yield
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EMC Simulation
[Pulseshape]
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ü PndEmcHitsToWaveform

A(
e��t·lint ·�t3

6(lsig � lint)
� e��t·lint ·�t2

2(lsig � lint)2
+

e��t·lint ·�t

(lsig � lint)3
� e��t·lint

(lsig � lint)4
+

e��t·lsig

(lsig � lint)4
)

Ø PndEmcCRRCPulseshape
• Shashlyk calorimeter

Ø PndEmcAsicPulseshape
• Barrel Emc
• Bwd endcap
• Fwd endcap
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EMC Simulation
[EmcWaveform]
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ü PndEmcWaveform
Ø Gamma	(1GeV)
Ø Elec-noise(Y/N)
Ø Photon	statistic	(Y/N)

Panda	Collaboration	Meeting	18/3,	GSI,	
Darmstadt,	Germany

Elec =0
Photon	=0
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EMC Simulation
[EmcDigi]
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ü PndEmcWaveformToDigi
Ø Gamma	(1GeV)
Ø Events = 10000
Ø Phi(0, 360)
Ø Theta(22, 140)
Ø Total energy	depositon
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EMC Reconstruction
[EmcCluster]
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ü PndEmcCluster
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Geant3
Ø Generator:	Box
Ø Phi(0, 360)
Ø Theta(22, 140)
Ø E1:maximum	energy
Ø E9:3x3	matrix	crystals
Ø E25:5x5	matrix	crystals
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EMC Reconstruction
[Resolution]
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ü Energy resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(0, 360)
Ø Theta(22, 140)
Ø 3*3 Matrix crystals
Ø Novosibirsk function

Mean = 0.98 GeV
Sigma = 0.03 GeV

𝜎q
𝐸 = 	3.3%
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TDR of EMC (2008)



EMC Reconstruction
[Resolution]
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ü Energy resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(0, 360)
Ø Theta(22, 140)
Ø 5*5 Matrix crystals
Ø Novosibirsk function

Mean = 1.0146 GeV
Sigma = 0.0276 GeV

𝜎q
𝐸 = 2.7%
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TDR of EMC (2008)



EMC Reconstruction
[Position]
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ü Position resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(0, 360)	&Theta(22, 140)
Ø 3*3 Matrix crystals
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EMC Reconstruction
[Position]
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ü Position resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(0, 360)	&Theta(22, 140)
Ø 3*3 Matrix crystals
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EMC Reconstruction
[Position]
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ü Position resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(0, 360)&Theta(22, 140)
Ø 3*3 Matrix crystals

ü Fit function:
Ø Gaussian
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Summary
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üWhat we have checked:
Ø Simulation	and	reconstruction of EMC;

• Distributionsof features about EMC;

ü Next to do:
Ø Check whether parameters settings are reasonable

Ø Comparison between EMC simulationand experimental	test.
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Panda is on going!
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CaliGirl DreamWorks AnimationArtist: Meilin Han

Thanks for your attention!



Back Up
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EMC
[Main requirement]
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EMC Reconstruction
[Resolution]
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ü Energy resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(99.3251)
Ø Theta(70.7429)
Ø 3*3 Matrix crystals
Ø Novosibirsk function

Mean = 1.008 GeV
Sigma = 0.026 GeV

𝜎q
𝐸 = 2.6%
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TDR of EMC (2008)



EMC Reconstruction
[Resolution]
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ü Energy resolution
Ø Gamma	(1GeV)
Ø Events	=10000
Ø Phi(99.3251)
Ø Theta(70.7429)
Ø 3*3 Matrix crystals
Ø Novosibirsk function

Mean = 1.035 GeV
Sigma = 0.024 GeV

𝜎q
𝐸 = 2.3%

Panda	Collaboration	Meeting	18/3,	GSI,	
Darmstadt,	Germany

TDR of EMC (2008)



Data	Flow
[Simulation	&	reconstruction]
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PndEmcWaveform
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PndEmcHitProducer

PndEmcHitsToWaveform

PndEmcWaveformToDigi
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