Clustering algorithm for long crystal bar ECAL
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Introduction Performance

ﬁircular electron positron collider (CEPC): Higgs and Z factory \ EffiCiency and invariant mass distribution

precise Higgs and EW measurement, flavor physics and BSM

The 4th CEPC conceptual detector: Physics sample:
the physics motivations dictate our selection of detector technologies 240GeV, et + e~ —> ZH —> vvyy, without ISR

Long crystal bar ECAL:
optimal energy resolution and high cost-effectiveness :
3-dimentional position and time information make particle flow possible Besides 2 clusters from Higgs with high energy, there  « 2 clusters from Higgs

A dedicated reconstruction algorithm: are many clusters with low energy in each event.
“Isolated hits” is planned to be absorbed into
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feasibility study on this design concept

120

clusters nearby.

Energy of cluster / GeV
residual clusters caused by “isolated hits”

Key issues: #
\ ambiguity caused by matching of horizontal and vertical bars
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identification of energy deposits from each individual particle.

clustering
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Simulation, digitization and reconstruction =l e Position resolution Is about
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and time readouts are at both ends. Energy distribution of H->yy, E = Y4 + y,, fit with gaussian function, E,,.,,, =
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Clustering Algorithm: energy reconstruction "
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Cluster: 958 130 132 134 136 138 %0 121 122 123 124 125 126
. . . 2
a group of adjacent fired crystals whose energy is greater than threshold Energy of y v/ GeV Mass ofyy/[GeV/c’]
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Each detector unit has 3-dimentional labels: 4
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. 3 10l .
single layer I “Tail” and shift of MPV in the distribution is ¢ L U
bi-layer caused longitudinal energy leakage and will < T ""‘"S:.%'{"
. . . . 27
multi-layer Unit  1DCluster  2DCluster  3DCluster be corrected based on longitudinal profile. L - . ..
These labels are part of event data model for M. / [GeV/cT]
reconstruction software.
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/ Energy leakage and threshold \

Energy leakage includes: NI
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1.boundary effect (cos0)

number of
neighborhoods

2.geometric gap (¢)
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1.abstraction: template technology Unit \

1D cluster

Conclusions

2.modularization and compatibility: neighborhood

concept defined in terms of calorimeter designs is

independent of algorithm

ﬁsign and implementation of clustering algorithm for long crystal bar ECAL \

Position reconstruction
Method A: . . .

Y B Xx: v'Algorithm is abstract and compatible
L.in each layer: X; = = ‘E_ ‘ :

2 Ei 5 s Performance check of clustering algorithm
: R . A2 n N5 _— ) E 400

2.line fitting: )y* = ~J=1 Ej [x] g,] _ s v'clustering algorithm show good performance
3.“core of cluster”: intersection between line and 0
250 v'threshold suppress “isolated hits” dramatically and study for detector threshold
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1.vertical bars will be divided into vy, Ev) o g v'position resolution meet the requirement
several hits according to energy j P 7 Vinvariant mass distribution for H —> eet the exoectation
distribution of horizontal bars and vice md 2l nvariant mass disStribution 1o Yy meet the exp
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versa. % 2 % there is a talk in software session for more detail information /
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