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Status and plan of PANDA EMC code checking, 
energy and position calibration
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• Code checking
• Review
• New

• Energy calibration (by Dong Liu)
• Status
• plan

• Position calibration (by Yankun Sun)
• Status
• plan

• Summary
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Code checking



4

���� ����	�
�� �����

4

• EMC Software
Ø Simulation
• geometry description
• sensitive material
• physical processes
• signal collection
• digitization

Ø Reconstruction
• cluster finding
• bump splitting

Until 17/12/18
collaboration
meeting
Code works fine

20 25 30 35 40 45
Theta ID

120

125

130

135

140

145

Ph
i I

D



5

��� ����
	��� ������ ��� ����

Ø Status
p Data processing from injection to bump has been checked

ØPlan
p Check codes for energy and position calibration

p Check codes for PID

p Optimize and develop codes
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Energy calibration
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Ø Energy calibration
Ø Design in TDR

Ø Reasons
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Dead area
Nonuniformity
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TDR

double eout1=e* exp(factor1); // factor123 are from
double eout2=e* exp(factor2); // TDR but diff par
double eout3=e* exp(factor3); 

double eout4=(3.31694-
0.0183379/sqrt(e1)+0.0327113/e1+0.00040156/(e1*e1)-
0.00641305/(e1*sqrt(e1)))*e/3.0144;  

if ( clusterPosition.Z() > 500.0) // Shashlyk-type
return eout4; 

else if ( (clusterPosition.Z() < 
180.0)&&(theta_cluster>140.*TMath::Pi()/180.)) 

return eout3; // Backward
else if ( (clusterPosition.Z() < 

180.0)&&(theta_cluster<140.*TMath::Pi()/180.)) 
return eout1; // Barrel

else
return eout2; // Forward

In PandaRoot
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Plan

p Firstly, crystal calibraton
p Then, bump correction
• C = f(Ecrstal, Ebump, E1/E9, r, moment,

theta, …)
p Front material?
pmonitor temperature, not by us
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	 Scan theta and phi, one slice,
Εγ = 1 GeV
theta: 22 – 140, 0.3 per sample
phi: 22-46, 0.3 per sample
1000 events per sample
> 30 k samples
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Scan theta id , 1 – 71
To Front center of each id
Upper: cluster energy
Lower: max bar energy

delE = Etruth/Edigi
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For each crystal
f = a + bx + cx2

f Vs θ, φ
a, b, c Vs θ, φ
δE=Etruth/Edigi

Scan theta and phi, one slice,
Εγ = 1 GeV
theta: 22 – 140, 0.3 per sample
phi: 22-46, 0.3 per sample
1000 events per sample
> 30 k samples

Example for crystal 12815008,
with γ git at θ=37.6, φ=40.3
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Example for crystal 12815008,
with γ git at θ=37.6, φ=40.3

f = a + bx + cx2
a, b, c Vs θ, φ
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Test sample
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Ø Status: Calibration on each crystal
p Crystal type related correction

p Position and energy related correction

ØPlan
p Consider energy relation for crystal type correction

p Cluster energy leakage correction, in dead area and at rear

p Nonuniformity correction

pMVA or ML for energy correction
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Different lines for different crystal type
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For theta and phi, the definitions of E1 and E2 are in different direction
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For θ=49.9
One color corresponding to one sample

For φ=30.1
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For φ=30.1For θ=49.9
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From Guang ZHAO
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For θ=49.9, ln(E2/E1) in phi direction For φ=30.1
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Ø Status: Calibration on each crystal
p Crystal type related correction

p Position and energy related correction

p energy relation for crystal type correction

p Cluster energy leakage correction, in dead area and at rear

ØPlan
p Nonuniformity correction

pMVA or ML for energy correction
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Problems: 
For scan sample, position uncertainty 
affect the result
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Position calibration



30

���	�	�� ��
	���	��
����� �� 	 ����� �����	��

For θ=49.9
One color corresponding to one sample
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For φ=30.1
One color corresponding to one sample


