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Motivation

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

® New physics -> anomalous coupling
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The way to search for anomalous coupling

« Anomalous coupling is sensitive to angular distributions

* helicity angle and azimuthal angle




Experimental results on anomalous coupling
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For H->ZZ:
Latest limit at 95% C.L.: ~0.006
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https://cds.cern.ch/record/2725543/files/HIG-19-009-pas.pdf

Expectation at hadron/lepton collider
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« At HL-LHC, sensitivity could
reach 1073

« At lepton collider (250/fb at
250 GeV), sensitivity is
comparable with HL-LHC

 Further improved from
combination of ee->ZH and
H->VV



At CEPC

Production cross sections
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Previous study at CEPC

« Maximum likelihood fit on the angular distributions for
ete™ - ZH - u*u*bb
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e convert to H->ZZ decay

fi3de¢= 1.3 x 107*

How about the
study of H->ZZ ?
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Analysis Strategy

® Start with generator-level analysis
® Selections on truth kinematics (Pt > 3 GeV and cos0 < 0.85)

® Analyze both production (ee->ZH) and decay (H->ZZ) vertex
® H->bb or H->ZZ (start with ZZ-> 4u)

® Rich kinematics (helicity angles...) sensitive to anomalous couplings
® Use BDT to combine all variables

® Anomalous couplings at two distinct Q%(240 and 125 GeV)
® Unique advantage of CEPC

® Sensitive to difference phase space



Angular distributions

Useful observables: ¢, ¢, cos0,, cos0,, cos0,

Other variables, e.g. Pt, will be tested



Entries

Angular distributions

eForH - 727* (ZZ* - utututu®)

« Asymmetry caused by selections on kinematic variables
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Entries

Azimuthal angle

« azimuthal distribution is also helpful

e Final discriminer: BDT score
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Production vertex (ee->ZH)

« BDT with ¢, cosé,, cos0,

Signal (train) +

 Very-preliminary results

« Maximum likelihood fit on the
BDT distributions
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Expected results

« Upperlimit at 95% C.L.
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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
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« Maximum likelihood fit on
the BDT distributions
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Expected results

e Upperlimit at 95% C.L.

« Anomalous coupling ratio
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Summary

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

e Sensitivity of H->ZZ is worse than ee->ZH but still comparable
with the results from LHC, main limitation is statistics

« More channels will be added
e ee->/H and H->ZZ will be analyzed simauteously

« More comprehensive analysis with CEPC simulation and
reconstruction
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