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Preliminary reconstruction of diphoton
on ECAL Tower
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Setup of diphoton event
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Evt 21 with 0.1MIPs cut
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Simplified Digitization of Time
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Idea on reconstruction of di-photon event

Note: current reconstruction only use truth energy and digitized time 1n order to evaluate the effect of
time performance. Digitized energy will be considered next.

Share energy according to the number and energy of seeds to get sub-clusters.

Truth energy distribution Connect sub-clusters layer by layer to get information of shower, Energy &
on two longitudinal planes Position, in two longitudinal dimensions.
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¢ Position of shower core can also chaIcuIated by
Find peak layer by layer; the time information of seed crystals.
local maximum of energy deposition; Combine these two positions, one based on energy
seed crystal. . while the other based on time, to match showers in

two dimensions to get a complete particle shower.



Transverse Energy Distribution
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Reconstruction efficiency

Reconstruction considering both energy and time

Reconstruction Efficiency (Preliminary results)

Distance (cm)_—— 15 14 13 12 11 10 9 8 6 5 4
YY 98.80% | 98.30% | 98.60% | 99.20% | 97.70% | 98.10% | 97.80% | 98.10% 40% | 98.60% | 99.10% | 97.70% | 98.60% | 98.70%
Position Matching | 98. ~38-30%.L 98,60% | 99.20% [ 97.70% | 98.10% | 9Z86%19810% | 98.20% | 97.40% | 93.10% | 81.20% | 79.90% | 76.60%
Energy Sharing | 98.70% | 98.20% | 98.50% | 99.10% | 97.60% | 98% 97.70%‘\Q8% 98.30% | 98.50% | 99% [ 97.60% | 98.50% | 98.60%
All 3 conditions | 98.70% | 98.20% | 98.50% | 99.10% [ 97.60% [ 98% |[97.70% | 98 98.10% | 97.30% | 93% |[81.10% | 79.80% | 76.50%
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Far distances are expected to achieve 100%
reconstructed successfully.
Optimization of the algorithm to connect sub-
clusters into complete shower 1s needed.
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Preliminary Study o
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Shower shape in ECAL
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Shower shape in ECAL

DRUID, RunNum = 0, EventNum =6
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Shower shape in ECAL

DRUID, RunNum = 0, EventNum = 1
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Shower shape in ECAL
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Preliminary Study of di-photon separation
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Reconstruction: pattern study using Event Display

2 parallel

distance ~20cm along the diagonal
— can be separated.

Digitized Long Bar Hits Reconstructed positions using
(Edep > 1 MIP) time difference of 2 ends

MIP energy = 8.77MeV for 1cm thick BGO 17



Reconstruction: pattern study using Event Display

Digitized Long Bar Hits Reconstructed positions using
(Edep > 1 MIP) time difference of 2 ends

Simulated Hits (yellow cells)
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Pattern study using Event Display

Jet event, with increasing multiplicity and combinations

1.Simu|ated hits 2.Reconstructed hits by time

3.Reconstructed hits 4.Reconstructed hits
with Egep info. with Edep > 4’MIPs

//

fisgtﬁné patterns occur...
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