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𝐷0 → π0π0 → 4ɣ
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D0 populations in the samples
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10k events
11472 D0
23 red (0.2%)

𝑒+𝑒− → cc

• Last time: • Re-run with higher event number:

250k events
286k D0
1179 red 
(0.411 +/- 0.012) % 

100k events
115k D0
493 red 
(0.43 +/- 0.02) % 
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Picture of the whiteboard (next steps)
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Picture of the whiteboard (next steps)
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• Efficiency consideration:

• Energy resolution consideration:



Willy Weber | 20.02.2025 5

Reconstruction effeciency vs. photon angle
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Reconstruction effeciency vs. photon energy
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• Reconstruction 

effeciency shrinks for 

low and high energy 

photons

High energy photons 

oftentimes in beam 

direction!
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Angle of a photon pair from a pion
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• The smaller the angle, the greater the 

boost of the decay

• Photons with a very small angle are 

likely to hit the same detector element
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P0 & D0 Effeciency
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Decrease for high energies
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𝐷0 → π0π0 → 4ɣ .root

100% 97.66%

93.67%

Photon angle

91.47%

• Includes cases 
where photons 
share clusters, 
requiring advanced 
reconstruction 
algorithms

What are we able to reconstruct?

In future 
compare to this 

value?!
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Aparte: 
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In future 
compare to this 

value?!

Photon-E-
cut

Photonpair-
cos(ϴ)-cut

Photon-
pair-E-cut

Pion-E-
Cut

Pion-
σ-Cut 

Pionpair-
cos(ϴ)-cut 

Effeciency

0 MeV -1 0 MeV 0 MeV 64 MeV 0.8 59.78 %
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Energy-Resolution
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Not linear…
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Linear area: 4-10 GeV
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Decay channels in the pipeline

Thanks for listening ☺

10k 10k1000k

10k 10k

• Already produced:

• Will be produced in the future:

B→ 𝐾𝑒𝑒

B→ μμ

Master 2
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Annexe
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𝐷0 → π0π0 → 4ɣ

Zoom in: (E > 10 GeV)

Photon 
reconstruction 
effeciency

• Broader bins because of 

the smaller samplesize 

• Low efficiency in last bin 

(E > 40 GeV, 27%)
Why?
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Pion 
reconstruction 
effeciency
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• Efficiency decreases 

steadily for E > 15 GeV

π0 → ɣ ɣ
𝐷0 → π0π0 → 4ɣ
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Pion 
reconstruction 
effeciency
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• Efficiency stable high

• Weird peak at Pi/2

π0 → ɣ ɣ
𝐷0 → π0π0 → 4ɣ

Angle of photon pair

SOLVED ☺
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Pion decay: Background consideration
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• D0-signal pions

• Pion background

• Combinatorical 

background

π0 → ɣ ɣ
𝐷0 → π0π0 → 4ɣ
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Background reduction I

23

• Cutting off combinatorical 

background outside the peak 

region (3 sigma)
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Background reduction II

-4.2 % ; -92.0 %



Willy Weber | 20.02.2025

79220 Events, 998.817 P0, 189.933 D0
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(59,7%) (27,5%)

(59,7%)^2 = 35,6 %

Best result old sampls (purity: 18.75 (51% Signal))
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