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Maŕıa Carmen Mora Esṕı
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Simulation characteristics: Single gamma.

Energies: 0.03, 0.1, 0.25, 0.5 and 0.7 GeV

Angles:
- θ: 145◦, 150◦, 155◦, 160◦ and 165◦

- φ: 0◦, 22.5◦ and 45◦

1◦ 22.5◦ 45◦
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Simulation characteristics: Single gamma.

Calorimeter: 20 cm long crystals (2.24 cm×2.24 cm), rmin =182 mm,
rmax =406 mm, at z= -594 mm.
Full angular range: 145.65◦, 167.09◦.

Dead material:
- Nothing.
- Low: Al, 2 cm rmin =150 mm, rmax =418 mm, at z= -400 mm from the target.
Behind STT.
- High: Al, 4 cm rmin =150 mm, rmax =418 mm, at z= -400 mm from the target.
Behind STT.
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Hits: No dead material, 250 MeV, φ =45◦, θ =145◦
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Hits: No dead material, 250 MeV, φ =45◦, θ =150◦
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What is the circular structure?
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Hits: No dead material, 250 MeV, φ =45◦, θ =155◦
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Hits: No dead material, 250 MeV, φ =45◦, θ =160◦
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Hits: No dead material, 250 MeV, φ =45◦, θ =165◦
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Analysis

NOVOSIBIRSK FUNCTION:
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Analysis

CUTS:

Bump with highest energy per event

ANALYSIS:

Energy resolution of the backward end cap:

Eres =
2.35σ

µ

Efficiency of the backward end cap:

Eff =
1

50000

Z µ+2σ

µ−3σ
f (E)dE
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Phi =45◦, θ =145◦; Outside the calorimeter
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Phi =45◦, θ =150◦; Partially inside the calorimeter
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Phi =45◦, θ =155◦; Fully inside the calorimeter
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No dead material 30 MeV
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30 MeV; No dead material
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30 MeV; No dead material
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No dead material 100 MeV
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100 MeV; No dead material

75

80

85

90

95

100

78.8039 84.5791 82.2538

84.6934 84.5434 82.2351

86.7868 84.8237 81.993

)o(θ
145 150 155 160 165 170

)o (φ

0

5

10

15

20

25

30

35

40

45

50

EfficiencyEfficiency

20 / 38

P̄ANDA Backward Electromagnetic Calorimeter Studies ,with BaBar-like framework



Introduction Analysis done Comparison with PandaROOT Conclusions and outlook

100 MeV; No dead material
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No dead material 250 MeV
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250 MeV; No dead material
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250 MeV; No dead material
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No dead material 500 MeV

θ =150◦ θ =155◦ θ =160◦

φ
=

1
◦

φ
=

2
2

.5
◦

φ
=

4
5
◦

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph1degTh150NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean    0.371
RMS    0.08211

 / ndf 2χ   3639 / 4247
p0        0.29± 37.39 
p1        0.0004± 0.4219 
p2        0.00028± 0.04709 
p3        0.0072± -0.4761 
p4        0.041± 1.001 

SinglePhotonSingleE500Ph1degTh150NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph1degTh155NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean   0.4796
RMS    0.05958

 / ndf 2χ   2692 / 3166
p0        1.1± 164.6 
p1        0.0001± 0.5034 
p2        0.00004± 0.01021 
p3        0.0055± -0.2401 
p4        0.027± 1.804 

SinglePhotonSingleE500Ph1degTh155NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph1degTh160NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean   0.4799
RMS    0.05529

 / ndf 2χ   3020 / 3017
p0        1.0± 154.2 
p1        0.0001± 0.5034 
p2        0.00005± 0.01088 
p3        0.0058± -0.2871 
p4        0.029± 1.895 

SinglePhotonSingleE500Ph1degTh160NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph22degTh150NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean      0.4
RMS    0.07277

 / ndf 2χ   3271 / 3829
p0        0.35± 45.82 
p1        0.0004± 0.4445 
p2        0.00023± 0.03928 
p3        0.0068± -0.4878 
p4        0.039± 1.051 

SinglePhotonSingleE500Ph22degTh150NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph22degTh155NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean     0.48
RMS    0.06006

 / ndf 2χ   2553 / 3129
p0        1.1±   167 
p1        0.0001± 0.5039 
p2        0.0000± 0.0101 
p3        0.0054± -0.2399 
p4        0.03±  1.83 

SinglePhotonSingleE500Ph22degTh155NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph22degTh160NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean   0.4831
RMS    0.05624

 / ndf 2χ   2987 / 3012
p0        1.1± 160.6 
p1        0.0001± 0.5069 
p2        0.00005± 0.01041 
p3        0.0058± -0.2861 
p4        0.029± 1.949 

SinglePhotonSingleE500Ph22degTh160NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph45degTh150NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean   0.4143
RMS    0.06091

 / ndf 2χ   2810 / 3348
p0        0.38± 55.45 
p1        0.0003± 0.4479 
p2        0.00017± 0.03268 
p3        0.0062± -0.4374 
p4        0.0±   1.1 

SinglePhotonSingleE500Ph45degTh150NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph45degTh155NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean   0.4791
RMS    0.05957

 / ndf 2χ   2621 / 3116
p0        1.0± 162.8 
p1        0.0001± 0.5025 
p2        0.00004± 0.01037 
p3        0.0054± -0.2303 
p4        0.03±  1.78 

SinglePhotonSingleE500Ph45degTh155NoDead-1.root

Energy (GeV)
0.1 0.2 0.3 0.4 0.5

#e
n

tr
ie

s

0

50

100

150

200

250

SinglePhotonSingleE500Ph45degTh160NoDead-1.root

EnergyAfterSelection
Entries  50000
Mean   0.4819
RMS    0.05592

 / ndf 2χ   2883 / 3059
p0        1.0± 156.8 
p1        0.0001± 0.5055 
p2        0.00005± 0.01075 
p3        0.0059± -0.2975 
p4        0.028± 1.855 

SinglePhotonSingleE500Ph45degTh160NoDead-1.root

25 / 38

P̄ANDA Backward Electromagnetic Calorimeter Studies ,with BaBar-like framework



Introduction Analysis done Comparison with PandaROOT Conclusions and outlook

500 MeV; No dead material
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500 MeV; No dead material
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No dead material 700 MeV
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700 MeV; No dead material
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700 MeV; No dead material
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Comparison with PandaROOT

First comparison
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Comparison with PandaROOT

Second comparison
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Comparison with PandaROOT

First comparison
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Comparison with PandaROOT

Second comparison
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Comparison with PandaROOT

First comparison
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Comparison with PandaROOT

Second comparison
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What is the reason for the difference

Physics quantities due to different simulation packages?

Production cuts used in the simulation?

Different digitization algorithm?

TO BE CHECKED...
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Conclusions and outlook

CONCLUSIONS

First results for energy resolution and efficiency have been presented for the
backward end cap calorimeter

Comparison of the results with the BaBar-like software with the new
PandaROOT framework have been done

The reason for the difference has not yet been found

OUTLOOK

More work is necesary: Include other dead materials front of the calorimeter
(MVD)

Next step is the analysis of e+e−π0
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