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Jet Energy Resolution

Separation of W/Z bosons in their hadronic decays translates into
a jet energy resolution requirement of ~ 30% /VE ( E<100GeV ).
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Jet Energy Resolution
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BMR: Boson Mass Resolution at di-jet final states
BMR*sqrt(2) = Jet Energy Resolution
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Particle Flow Algorithm
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Nearby EM-Shower Separation

Lots of nearby EM-showers exist in jets, the separation and
reconstruction of them are important for some physics objects.

The reconstruction efficiency of two parallel 5 GeV photons was
studied. The distance between these two photons ranges from 1mm

to 80mm.
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Nearby EM-Shower Separation
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Efficiency with different cell size was checked
At large distance, the reconstruction efficiency converges to 100%
At very closed by distance, the reconstruction efficiency drops significantly

The critical separation distance is defined as the distance with which the
successful reconstruction efficiency is 50%.



Nearby Photon Showers in Physics Objects
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Table 2. Percentages of photons that would be polluted by neighbor particles

Cell Size | Critical Separation Distance with Arbor | Percentage of Z — 77~

I mm 4 mm 0.07%
5 mm 8 mm

10 mm 16 mm
20 mm 38 mm

At least ~10mm X 10mm effective cell size



Separation Eff VS. ECAL Layer Number
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Separation at Strip Readout
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Summary for Di-photon Separation

e ~10mm*10mm or smaller cell size is needed for EM shower
separation in tau jets.

« Less readout layer or Strip readout method will slightly
decrease the separation performance
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Outline

® Di-photon Separation Study

® Higgs Signals at CEPCv4 Geometry ( APODIS, Baseline
Geometry at CDR)
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CEPC Full Simulation Software
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APODIS Geometry
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Higgs Signals at APODIS
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Event Selection for jet final states
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AU./0.8 GeV

A.U./0.8 GeV

Higgs decaying to two jets
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Higgs -> WW*
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Higgs -> ZZ*

0.04

A.U./0.8 GeV

s = 240 GeV

vwH, H— Z2Z*
[TZ — Vis, Z *— Vis
[1Z — Vis, Z*— Invis
[ 1Z — Invis, Z* — Vis
[ 1Z — Invis, Z* — Invis

0

~ 50 100 150

Myisivie [GEV]

Before event selection

A.U./0.8 GeV

0.08

0.06

©
(e]
=

0.02

" Mean 125 + 0.035 GeV
o 4.68 +£0.032 GeV

Vs = 240 GeV
vH, H —» Z2Z7*

[T NI PR T L1
50 100
Myisivie [GEV]

After event selection

L.
150

20



Higgs Signals at APODIS

Higgs boson mass resolution (sigma/Mean) at different decay modes with jets as final
state particles, after event cleaning.

H->bb H->cc H->gg H->WW* H->ZZ*

3.63% 3.82% 3.75% 3.81% 3.74%

Benchmark resolutions (sigma/Mean) of reconstructed Higgs boson mass, comparing
to LHC results.

H->up H->yy H->bb
CECP ( APODIS) 0.20% 2.59% 3.63%
LHC ( CMS, ATLAS) ~2% ~1.5% ~10%

» CEPC has much better resolution for charged particles and jets.
» Geometry based corrections and fine-tuned calibrations are needed for photons,

see Yuqgiao’s talk
Arxiv: 1806.04992

21



https://arxiv.org/abs/1806.04992

Thanks!
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Back up
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APODIS Geometry

Physics Detector Performance
Measurands
process subsystem requirement
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CEPC Detector Model Results
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