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cEpl Introduction

B Jet reconstruction plays an important role in particle physics. To
study the performance of the jet reconstruction in CEPC, we look at
the simulation which contains MC particle(MCP), particle jet(Gen Jet),
and PFOs(Particle Flow Objects) jet(Reco Jet).

PFO

Gen Jet Reco Jet

Jet is clustered by exclusive ee-kt algorithm.



g 2l Introduction

Difficulties in jet reconstruction
Poor clustering
Neutrinos cannot be detected
The detector responses(i.e. energy threshold)

Wrong measurement leads to wrong physical results.




Quantify the Performance

B Double-sided crystal ball(DBCB) function is used to extract energy and

angular resolution and scale.

JES = Jet Energy Scale JAS = Jet Angular Scale
JER = Jet Energy Resolution JAR = Jet Angular Resolution
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@/ cErl Strategy

B The jet energy resolution and scale(JER/JES), and jet angular resolution
and scale(JAR/JAS) in two or four jets final state processes(ZZ, WW, and
ZH) have been studied.

B To exclude the influence of jet clustering algorithm, matching reco jet
and MC particle by AR < 0.1.

B The differential JAR/JAS as the function of angle and energy; JER/JES as

the function of the angle, energy and flavor. (Reco-MCP)




RCEY ) Event Selection

Items (Reco-Gen) (Gen-MCP)
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AR as the function of AE

Leading, Reco-Gen Leading, Reco-MCP
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The jet clustering brings a significant uncertainty.
Pei-Zhu Lai (NCU, Taiwan) 8 CEPC Physics Workshop, July 01~05, 2019



Jet Angular Resolution (1)

Jet Angular Resolution (#)
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JAR (Reco-MCP)

Jet Angular Resolution (1)

Jet Angular Resolution (!)
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m JAR is around 1.5% in barrel region; JAS is independent of ¢ and energy.
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m JER/JES between Reco jet and MCP would

combine the effects of two previous stages.
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Sub-leading JER & JES
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Jet Energy Resolution

Jet Energy Scale
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B JER is around 6% in barrel region; JES is around 2%.
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pridng

cEPl, Compare to CMS at LHC
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0_3 I I I I T T | I I I T 171 | 0_3 I I I I T T I I I T 171
i CEPC Preliminary | i CEPC Preliminary |
n Leading zz" !''qq - - Subleading zz" !''qg 4
0.25 | A CMS gluons ] 0.25 | A CMS gluons ]
- ¢ CMS uds quarks i - ¢ CMS uds quarks i
- B CMS cb quarks i - B CMS cb quarks i
0.2 CEPC usd quarks 0.2 CEPC usd quarks
. i Y * CEPC b quarks i o i 4 * CEPC b quarks i
L 0.15 = N CEPC c quarks - L 0.15 = N CEPC c quarks -
™ : _ ™ : _
A A
B | i B | i
__ # _ __ # _
0.1" _ : 0.1" _ :
_ » _ _ » _
I N ‘l,‘,“ ] L ‘l,‘,“ ]
O B ] ] ] ] I I | ] ] ] ] I | | i O B ] ] ] ] I I | ] ] ] ] I | | i
10° 10° 10° 10°
T Reco [GeV] T Reco [GeV]

B JER at CEPC is better than CMS as it should be.

B Heavy flavors have a little bit poor JER, since its usually decays with the neutrinos.

Ref. [3]
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el Dependence
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B JER also depends on the jet flavor.
B For light-flavor jets with high energy and within central region of barrel, JER has

good performance compared to LHC, 3%.
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JES in Phase Space

Light flavor b-quark
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m JES also depends on the jet flavor.

m Light flavor jet has higher energy deviation.
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B Since the double-counting effect, jet energy would be overestimated.
B According to MC true energy and cosd distribution, JES can be used to

calibrate the dijet invariant mass back to the value we put into simulation.
m After calibration, boson mass resolution is improved about 1%.
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@ cEpl Massive Boson Mass Resolution
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B 7, W, and Higgs boson masses in dijet final state can be well separated in CEPC.

Cleaned: Select the light flavor jet event with low energy ISR, low energy neutrino inside jet, and within |cosd| < 0.85.
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B The separation of Z- and W-boson at CEPC is much better than ATLAS as it

should be, because we have better jet energy resolution.
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Summary (1/2)

Gen-MCP Reco-Gen
JER JES JER JES
Type Lead Sub-Lead | Lead Sub-Lead Type Lead Sub-Lead | Lead Sub-Lead
Barrel 1% 2% 0 0 Barrel 4% 5% 2% 1.5%
Endcaps 1% 2% 0 0 Endcaps 5% 5.5% 3% 2.5%
En > 60 GeV 1% 0 En > 60 GeV 4% 2.5%
Reco-MCP
JER JES
Type Lead Sub-Lead Lead Sub-Lead
Barrel 4% 5.5% 2.5% 1.5%
Endcaps 5% 6.5% 3% 2.5%
En > 60 GeV 4.5% 2.5%

® JAR is around 1.5% in barrel region;

JAS is independent of ¢ and energy.
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@/ czpl Summary (2/2)

B After comparison, the CEPC detector has excellent jet energy
resolution, 4%.

B Four jet final state only has a bit poor JER than two jet final states, 1%
poorer.

B Z W, and Higgs boson mass in dijet final state can be well separated in
CEPC. The separation of Z- and W-boson is around 2o.

B The jet clustering brings a significant or even leading uncertainty.

B Jet energy calibration can be used to improve the precision of boson
mass measurement.

B The patterns of differential JAR are still being investigated.
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Jet Angular Resolution (1)
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The jet clustering is independently on direction.
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The varying of JER/JES as a functlon of the cos6 is within 3%.
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B JER also depends on the jet flavor.

0.02

B Higher jet energy and within central region of barrel, JER has impressive performance.
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