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CPV in Higgs

CPV: Non-zero CP-even and CP-odd eigenstate
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SM: CP-even=1, CP-odd=0
BSM: EW Baryongenis, add CPV in Higgs sector
- 2HDM, EW singlets....
Experiment: model independent measurement of the coefficients
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CP-odd xsec fraction: fa3 <04 < 1.7 x 103 <1x103



What’s the needed precision
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VBF and VH
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CP-odd xsec increase with energy scale
VH, VBF: higher energy scale
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ME based observables

PRD 104 (2021) 052004

CP-even vs CP-odd CPV
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jet—t, mis-1D
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Events / bin

Off-shell HVV
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Hff CPV
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Which Yukawa couplings are possible
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e Possible to measure at the LHC: tt, Tt arXiv: 2205.07715
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Hitt measurement with ttH

ttH: fourth production xsec of the Higgs at the LHC
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Hitt measurement with ttH
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Htt measurement with ttH O
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Machine learning techniques
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Htt measurement, with ggH

ggH large xsec, but need extra jets to obtain the CP information
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Htt measurement, with ggH
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AS/(S+B) weighted events / bin

CMS Simulation
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Projected precision

arXiv: 2205.07715
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Summary

* Arich program at the CMS probing CPV in the Higgs sector

 Reaching 10% mixture requires more data and new techniques
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