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Motivation

® The observed 125 GeV Higgs is spin-0, CP-even

® New physics -> anomalous coupling
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Experimental results on anomalous coupling
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For H->ZZ:
Observed (expected) limit at 95% C.L.: 1(4) x 1073
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.052004

Expectation at hadron/lepton collider
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https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevD.89.035007&v=059de5b1

Circular Electron Positron Collider(CEPC)

« Proposed project for precise measurement of Higgs

properties
» could also run as Z and W factories

« High luminosity, i.e. 3 x 103* cms1 at /s = 240 GeV

e Top-up operation is available

e Circumference: 100km
e Reusable for SPPC

operation mode Z factory  WW threshold Higgs factory
\s/GeV 91.2 160 240
run time/y 2 1 7
lumin(;lslisttyall(l;Ez)l'l’icc);rlrsl'2 s7h I 0 .
integrated luminosity/(ab™") 8-16 2.6 5.6
Higgs boson yield - - 10°
W boson yield - 10’ 10°
Z boson yield 10''-10'2 10° 10°

More details in CDR

Precision of Higgs coupling measurement (7-parameter Fit)

Relative Error
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http://cepc.ihep.ac.cn/index.html

CEPC timeline
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* Site selection, engineering design,
technology & system verification

* Accelerator TDR, MoU,
international collaboration

* 2016.6 R&D funded by MOST
e 2018.5 1% Workshop outside of China
* 2018.11 Release of CDR

CEPC-SPPC Concept

* 2013.9 Project kick-off meeting
e 2015.3 Release of Pre-CDR

* 2018.2 1* 10T SC dipole magnet

* 15 TSC dipole magnet & HTS cable R&D

commissioning

e Tunnel and infrastructure construction
* Accelerator components production;
Installation, alignment, calibration and

¢ Decision on detectors and release of
detector TDRs; Construction,

installation and commissioning

(pp/ep/eA)

20 T SC dipole magnet R&D with

Nb3;Sn+HTS or HTS

HTS Magnet R&D Program

J. Gao, HKIAS HEP 2021



https://indico.cern.ch/event/971970/contributions/4174479/attachments/2172831/3668586/CEPC%20Status%20and%20TDR%20Progress-J.%20Gao-HKIAS-HEP-V4.pdf

At C E PC Production cross sections
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« Ideal place for search of anomalous coupling
e Analyze both production (ee » ZH) and decay (H — ZZ) vertex 200

+ Investigate two distinct Q2(240 and 125 GeV), different sensitivity
to anomalous couplings

« H-bborH-2zZ 150}k

« Anomalous coupling is sensitive to angular _
distributions 100

helicity angle and azimuthal angle

Use BDT to combine all variables
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Previous study at CEPC

« Maximum likelihood fit on the angular distributions for e*e~ —» ZH — u*u*bb

o Sensitivity for fpis 0.007 S ——
= = Generated value 5ab™, 250 GeV i

« convert to H - ZZ decay - —1o e'e -yt

20
0.04—

fepdec= 1.3 x 107

0.03

Unique advantage at lepton
collider:
Separately and jointly
measure anomalous coupling
at 240 and 125 GeV
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Truth-level study

 First demonstrate the study with truth-level information

« The study with detector response are in processing
 Limited by the statistics from previous study

e Analyze the ee » ZH and H - ZZ separately
* ZH - pulljj/uujjjj

e ZH - I (statistics is too low)
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Generator: JHUGen

Signal: BSM CP-odd

Bkg: SM CP-even

No interference

Detector acceptance and object selections
are taken from CEPC CDR

Normalized Unit
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mm Background (train)
& Signal (test)
# Background (test)
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https://spin.pha.jhu.edu/
http://cepc.ihep.ac.cn/CEPC_CDR_Vol2_Physics-Detector.pdf

Expected upperlimit

e ee » ZH at 240 GeV
« Upperlimit at 95% C.L. of anomalous coupling ratio

h _
§Zodd - 3 9 % 102
ghzgy

¢« fepi<1.2x1072
« Consist (slightly better) to previous CPEC results
« Convertto H —» ZZ : fpdec<2.3 x 107*

* H- ZZ (ZZ - U /Ujj/jjjj)
o fepde < 55x107*

 Limited by statistics, more channels (Z — bb/cc) will improve the sensitivity
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Summary

Naive generator-level analysis for anomalous coupling from both ee - ZHand H - ZZ
channels are performed

« Good sensitivity is observed compared to LHC.

« Mainly limited by statistics

More comprehensive analysis with CEPC simulation and reconstruction is in processing
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Back-up



Expected results

« Upperlimit at 95% C.L.

« anomalous coupling ratics
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CPEC results
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e Convertto H->ZZ

o f,odec<2.3 x 107*
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Decay vertex (H —» ZZ* - utututu™)

e Inclusive H->ZZ

« 77" - ptuFutut should be very clean  “*| o

mm Background (train)
. # Signal (test)

e Background need to be studied

carefully

# Background (test)
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e BDT with ¢, ¢4, cos84, cos8,, cos0,

Normalized Unit

 Very-preliminary results
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« Maximum likelihood fit on
the BDT distributions
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