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THE PROBLEM

®* Many low energy photons are created

Mean 0.4042
Std Dev 0.4654

falsely

® In case of 10000 simulated events, more

than 92000 photons are reconstructed
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Energy [GeV]
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® Try
® Island

® Cellular automa

®* Machine learning
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W\\S DEFAULT ALGORITHM
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® Loops over all digis

® If one of the neighbors of the digi
is in a cluster it puts it into the

cluster
® |f not a new cluster is created

® If a digi belongs to 2 clusters, the

clusters are merged




N s

DEFAULT ALGORITHM — BUMP SPLITTING

® Based on certain criteriq, it splits

the created clusters

.. ® Searches for local maxima with a
—_ | | certain condition
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DEFAULT ALGORITHM WITH MERGING

® Before the bump splitting those
clusters, which will not be split by

.. the bump splitter are merged
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ISLAND ALGORITHM

® Searches for seeds: local maxima

with sufficiently high energy

. ® Puts digis to the cluster while

moving in phi and theta until a rise

in energy (>5%) or a hole is found

®* The remaining digis are put into the

closest cluster
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CELLULAR AUTOMATON
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® Searches for seeds as previously

® The cells “infect” their neighbors

with their seed-number

® Cells with the same number go to

the same cluster

® Unmarked cells in the end are

assigned to clusters as previously



MEASURES OF THE RECONSTRUCTION

Number of events in the peak — not accurate, depends on the window

Use the MC information for cluster definition: if a track created a digi, then all digis created

by this track or its daughter tracks should be in one cluster and no other digis

® Count the number of digis with the same ID to determine the clusters ID

Measures:
®* The difference between the numbers of created and reconstructed clusters - event
® Purity: number of digis with other IDs in the cluster - cluster
®* Completeness: number of digis with the same ID in other clusters - cluster

® Uniqueness: number of clusters with same ID - event
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RESULTS — 100 EVENTS, 5 GAMMAS /EVT, 5 GEV

Cluster difference

Purity

Completeness

Uniqueness

Counts in 4.7-5.2

Measures:
The difference between the numbers of created and reconstructed clusters - event
Purity: number of digis with other IDs in the cluster - cluster
Completeness: number of digis with the same ID in other clusters - cluster
Uniqueness: number of clusters with same ID - event
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N

RESULTS — 100 EVENTS, 5 GAMMAS /EVT, 1 GEV

Cluster difference

Purity

Completeness

Uniqueness

Counts in 0.95-1.05

Measures:
The difference between the numbers of created and reconstructed clusters - event
Purity: number of digis with other IDs in the cluster - cluster
Completeness: number of digis with the same ID in other clusters - cluster
Uniqueness: number of clusters with same ID - event
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Entries 619
Mean 0.7783
Std Dev 0.3747

Entries 619
Mean 0.7783
Std Dev 0.3747
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N

'\ RESULTS — 10000 EVENTS, 5 GAMMAS /EVT, 5 GEV

106919 36593 35585 36049 Cluster difference

491221 549496 455822 428613 Purity
3831232 916144 889954 876243 Completeness
114508 18550 20927 19483 Uniqueness

Measures:
The difference between the numbers of created and reconstructed clusters - event

Purity: number of digis with other IDs in the cluster - cluster
Completeness: number of digis with the same ID in other clusters - cluster
Uniqueness: number of clusters with same ID - event
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DECAYS pp < /Y <Z-
o
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Cluster difference

Purity

Completeness

Uniqueness
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N

DECAYS - < n <7

Cluster difference
Purity
Completeness

Uniqueness

STUDY OF SPLIT-OFF EVENTS IN PANDAROOT — ARON KRIPKO — JLU GIEBEN 16




DECAYS

hpiOm_all

Entries 2493
Mean 0.2549
Std Dev 0.2549
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Entries 3201
Mean 0.228
Std Dev 0.2413
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Entries 13368
Mean 0.06968
Std Dev 0.1408
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Entries 3215
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Std Dev 0.2429




CONCLUSIONS

* Split off events create high combinatorial background
* All newly implemented algorithms are better than the default one
®* They perform almost the same — the user should decide which to use

® Further studies are needed
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1\@ PLANS

® Currently working on machine learning

® Algorithms:
®* Benchmarking
* Optimization

* A wrapper class for all

® Try other algorithms

® Experiment with other neighbor definitions
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