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JER: Invariant mass of vvH events
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Arbor: Lepton identification

. ~ Preliminary I
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* For any charged particle: identify it as electron, muon, or else = pion
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Applied to Analysis
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Recent development

* Architecture
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Hits Cleaning

Arbor Clustering (Frozen)

Cluster inter-linking * ArborV2 — V3;
 Cluster.id, Energy-Estimation - Polish & Diagnosis

Track Quality.control, selecting & « Photon

sorting e Charged Particle

Cluster-Track matching - Speed Up

 Geometry dependence &
correction

PFO building
PFO identification

LCWS2015
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Photon reconstruction
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Photon energy resolution
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M, wilhout geametry correction
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Charged particles Reconstruction:

1-10 GeV samples
flat theta distribution
M
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Total Hit Energy for Muon

Total Hit Energy for Electron
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Efficiency

Efficiencies: hit collection & Leading Cluster

Total Cluster Energy Efficiency for Muon
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Leading Cluster Energy Efficlency for Muon
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Efficiency

Total Cluster Energy Efficlency for Electron

cos(0)

Leading Cluster Energy Efficiency for Electron

LCWS2015

Total Cluster Energy Efficiency for Pion




Muon: comb teeth




Distance between cluster and helix for Electron

Distance between cluster and Helix for Electron

Distance between cluster and Helix for Elsctron
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Electrons: Bremsstrahlung photon

Distance between ¢luster and Helix for Electron
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Distance between cluster and helix for Pion

Distance between cluster and Helix for Pion

Distance between cluster and Helix for Pion
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Pion: tiny fragments, backscattering & pre-

Interactions

Distance between cluster and Helix for Pion
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Pre interaction and low
energy fragment
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The nearest cluster: muon

Distance between cluster and helix for 2GeV Muon
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log10(Dis/mm)

Fitting functions for energies from 1 to 10 GeV

0.8

0.6

0.4

0.2
0
-0.2£
0.4
_I | 1 | | | 1 | | | | 1 1 | | 1 | | | | 1 | | | 1 1 | |
0.5 1 1.5 2 2.5 3
B/rad

Use a pol4 function to fit the
mean and sigma value to
determine the cut.

Cut: log10(Dis) — Mean < 3Sigma
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Efficiency

Efficiency
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Total reconstructed energy

Total reconstructed energy for Muon
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Pre-interactions:
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Total reconstructed energy for Electron Total reconsiructed energy for Pion
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need to be carefully treated with dedicated algorithms...
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CMS Experiment at LHC, CERN

Data recorded: Thu Jan 1 01:00:00 1970 CEST
Run/Event: 1 /1201

Lumi section: 13

L. Grey, KDTree: N*->Nlog(N)

Al A Validated at both
£ *’;;:“/ electron-positron and pp collisions

140 PU event reconstructed at 2 min/evt



Geometry tools preparation

C. Fu: Simplified Calorimeter geometry, applied to both CEPC & SPPC Detector design

p

/ \
[

‘ \ |
/Mokka/init/globalModelParameter SiCalLayerStructure Si:0.3;(Cu:0.5,W:0,Cu:0.5,PCB:1.2,Si:0.3,Air:0.5)*240 ARA

Ollo ol
/Mokkal/init/globalModelParameter SiCalWThick 10,10,10,10,10,10,10,10,10,10,10,10,10,10,10,10,...,10 L\ v U | ‘,‘ v “
/Mokka/init/globalModelParameter SiCallnnerRadius 3000 #1845 \ ] /
/Mokkal/init/globalModelParameter SiCalBarrelHalfZ 8000 #2450 \ 4

/Mokkal/init/globalModelParameter SiCalEndcapEtal 4
/Mokkal/init/globalModelParameter SiCalEndcapEta2 4
/Mokkal/init/globalModelParameter SiCalBuildBarrel 1

Will PFA oriented detector adequate

inn D
/Mokka/init/globalModelParameter SiCalXCellSize 2.5 to 100 TeVp p CO”ISIOn.
/Mokkalinit/globalModelParameter SiCalYCellSize 2.5

/Mokkalinit/globalModelParameter SiCalEndcapOuterR 6120 Defect free, deep ECAL Sty[e
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1 TeV pion reconstruction

Num = 0, EventMum = 1

DRUID, RunMNum =0, EventNum =1 *

Arbor:
Original Version With cleaning (Hit time, energy)
+ cluster merging

03/11/2015 LCWS2015
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DRUID, RunNum = 0, EventNum = 1

Messy

Environments “ :jf
Overlap 20 ..A '
Min-bias events S

W AW "
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Reconstructed with Arbor
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Chasing: 1 TeV hadronic shower at 20 PU:
Perturbation from PU ~ 0.1% level
26

E, 5E(E, PID, #PU, n)
LCWS2015
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Summary

 Arbor:

- Reasonable performance at JER, object finding & identification
- Proof of principle at proton collisions

e Current focus:

- Evaluation of geometry dependence:

* Tracker material

e Calorimeter dead zone g —i k
- Analysis/Diagnosis versus confusions

« Splitting: Pre-interactions induced "NI]E“

- Cluster: identification & Energy Estimation CONSTRUCTION

03/11/2015 LCWS2015

27



03/11/2015

Backup

LCWS2015
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P GeVI®)

Pi mis-id in
Arbor V3
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