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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
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f (E) = A exp


−1

2

»
ln2 [1 + Λτ(E − E0)]

τ 2
+ τ 2

–ff
with

Λ =
sinh

“
τ
p

ln (4)
”

στ
p

ln(4)

11 / 38

P̄ANDA Backward Electromagnetic Calorimeter Studies ,with BaBar-like framework



Introduction Analysis done Comparison with PandaROOT Conclusions and outlook

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
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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

0

5

10

15

20

25

30

25.3513 7.10961 7.47733

20.2643 7.2055 7.28416

18.5236 7.3666 7.59229

)o(θ
145 150 155 160 165 170

)o (φ

0

5

10

15

20

25

30

35

40

45

50

EresolutionEresolution

24 / 38

P̄ANDA Backward Electromagnetic Calorimeter Studies ,with BaBar-like framework



Introduction Analysis done Comparison with PandaROOT Conclusions and outlook

No dead material 500 MeV
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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

EnergyAfterSelection

Entries  50000

Mean   0.2385

RMS    0.03268

Energy (GeV)
0.05 0.1 0.15 0.2 0.25 0.3

#e
n

tr
ie

s

0

50

100

150

200

250

300

350
EnergyAfterSelection

Entries  50000

Mean   0.2385

RMS    0.03268

histo
Entries  50000

Mean    0.236

RMS    0.03301

SinglePhotonSingleE250Ph45degTh155NoDead-1.root

PandaROOT
Energy range:
15 GeV
Nbits: 14
Binsize:
0.18 MeV
BaBar-Like
framework
Energy range:
13 GeV
Nbits: 20
Binsize:
0.012 MeV

34 / 38

P̄ANDA Backward Electromagnetic Calorimeter Studies ,with BaBar-like framework



Introduction Analysis done Comparison with PandaROOT Conclusions and outlook

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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