Ecal Reconstruction
algorithm




Previous remind

Input: Digitalized crystal bars. Reconstruction:
o Time resolution: 0.5 ns smearing (~0.3 ns in o 1D clustering & cluster splitting:
readout). > “Seed” in 1D cluster: local maximum && E>5MeV (~0.5MIP).
° Fired energy threshold: 100 keV. o If > 2 seeds in one cluster: split with transverse profile.

o Attenuation length: o,

o Calibration: not considered.
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Issues In reconstruction

Issue 1: Fluctuation in 1D clustering. ¥ S ;
o Solution: longitudinal information: fluctuation would not e fuctuations | E ;
appear in the same position in 2 layers. t J F . .

o Sub-issue 1.1: little showers (e.g. MIP beside an EM shower) | £ Single y shower in one layer [l
. . . ol - if keep all fluctuations 02

is easily to be regarded as fluctuations e e L R

o Solution: use track information to confirm the little shower.

qqH_gg_E240_R1800_HZ2350_3.0T_400mm x 400mm

Issue 2: X-Y Matching in layer (ghost hit problem) 07574%| o C: Charged particle
. L. @ = o N: Neutral particle
o Solutions: (ordered by priority) g o sk
> Track information. S o5 2 0:4&%
= - 0.3k
o Longitudinal information. 2 %% 03 N
O —_ b 4 4
> Timing information: chi2 matching. s O% S s \ X Vet
g o2 | 7
S oot 159 ~11%
Issue 3: 3D cluster association ot (' « e 7
0'.]...I....I\H...
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> Solution: Merge with topology one by one (undergoing). TN B e
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Final reconstruction flow

u-t plane u-v plane
: o~ S
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EM showers
and tracks

3D linking: EM
shower + track, Get
3D clusters with >=4
layers (good cluster)
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Reconstruction performance

Single Photon, 10GeV
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Reconstruction performance

Single Muon, 10GeV, no magnetic field.
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Reconstruction Efficiency: 100% MIP cluster energy: ~0.3GeV PFO energy: truth track P if cluster

matches the track.
Match efficiency ~ 100%.
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Reconstruction performance

10GeV photon + 10GeV muon, Ax = 5cm.
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Reconstruction performance

10GeV photon + 10GeV photon, Ax = Ay = 5cm
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Reconstruction efficiency: Di-photon energy resolution:
97%==2, 100%>=2 og/E~3.5%(confusion between 2 gamma)
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Reconstruction performance

Hadrons: Need further study Npfo
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Performance check

Hadrons: event display of m™
step_x:step_z {step_E*(step_E>0.001)}
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Summary

Level 1: single photon, single muon (MIP)
o ~100% efficiency, energy resolution ~1% for 10GeV (stochastic term ~3%).

Level 2: ¥ + muon, y + y (ghost hit problem)
o >95% efficiency, 0z /E~1% in y + muon, oz /E~3.5% in ¥ + y (confusion term).
° No ghost hit appears.

Level 3: hadrons
o Single hadron: 20% lost the object.
oy +m: 16% lost objects, 1% have multiple objects.
> Need to consider hadronic cluster identification and merging.
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Next step

Hadronic shower:
o Shower modelling, merging, ghost hits with hadronic showers(complex case).

Jet reconstruction:

o Optionl: depart clusters into fine granularity hits (1*1*2, e.g.), use Pandora/Arbor for jet reconstruction.
° Pros: convenient, compatible for Hcal reconstruction.

o Cons: lost precision from energy splitting with profile.  ggy,  Numberofcellsinacluster

120

Number of cells in a cluster
Entries 131101
Mean 1.159
StdDev  0.5142

o Option2: finalize this new PFA
> Need to deal with:
Cluster merging algorithm.

100

80
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=3

3
Cluster cover >=2 modules, gaps in detector. g«
. . . ~10% clusters would
Hcal reconstruction: link with Arbor clusters. 40
be over 2 modules
20 8% 30/
(o]
0--|--||[||:|7h_| | o do o b b b b b b by

Number of cells
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Final reconstruction flow

Input: Digi-bars

Y B ( 2D matching: 3D linking: Get ) ! Get Jongitudinal \.'
LlD clustering J > save all > 3D clusters : information !
L combinations J with >=2 layers ) + from 3D clusters—

I Less X/Y1D ! “ghost hits

————————————

| 1 .
. _ showers_ ' ' still exist _ ¢+ For single photon:
1D clustering: | ~~ o " inking: : :
: g 7 | 2D matching: include ) 3D linking: Get | can already have
find seeds with > s . »| 3D clusters , modelling. !
, L longitudinal information J ) \ !
clusters’ guide with >=4 layers de trackes/

-

1D clustering: 3D linking: EM
find seeds with ‘r 2D matching: EM shower + track, Get
EM showers L shower + track + chi2 3D clusters with >=4
and tracks layers (good cluster) Good cluster merging
| Output
& Merge others into PEO

Good cluster
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