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Higgs-top CP property

 What’s the CP property of Yukawa coupling?
* Higgs-top Yukawa coupling, a promising way to look for CP violation

 Dedicated CP and EFT analysis, better sensitivity, no ambiguity
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Gritsan, Roskes, Sarica, Schulze, Xiao, and Zhou  Martini, Pan, Schulze, Xiao

Phys. Rev. D 104, 052004 (2021), H— 4l Ongoing CMS analysis
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Observable design, 4| +TT+yy combination

PRL 125, 061801 (2020)

Paper editor, pre-approval, approval



TG . > (I
e STITR
A
™ ll A - H
el o e e H
o S 0000
R 8
(a) (b) (c)
qq— H+2j qg— H+2j gg— H+2j
0.35 —
- —0"D,,,<0.5
L . o “E 0t Dy 0.5 (x 20) -
Sensitivity mainly from gq initial state 2ol — U DS il E
Similar phase space as VBF of O DTS K E

Design observables only sensitive to g process 015 -

Phys. Rev. D 102, 056022 (2020) °-1;—
PhenO paper 0.05;— “

- -.-'
—.-- ---—--'. --—- e
I o i [ T A 11k W

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9- 1
H
D’

......




Events / bin

CMS 137 b (13 TeV)
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EFT interpretation

* ggH interpretation:

* Resolved top loop: K, k~, Effective ggH vertex: cgg, cgg~

4 EFT coefficients measured simultaneously
* First CP measurement using ggH+ttH

 Contact, approval talk

» Highlights in LHCP2021

Boson using its golden decay channel”, link
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Full Run-2, 137 fb-1

Also: comprehensive
study of CP structure and
anomalous couplings

CMS-HIG-19-009 .
Submitted to PRD Phys. Briefin

Contraints on ttH anomalous CP

coupling, combining H — 47

and H — yy
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CMS news: "Higgs Scruntizing production and decay kinematics of the Higgs
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https://cms.cern/news/scrutinizing-production-and-decay-kinematics-higgs-boson-using-its-golden-decay-channel
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tt probe on Htt CP
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Sensitivity in rather complementary phase space

Ongoing CMS analysis




HGCal front end PCB design

« DCDC PCB design and test production of 60 boards

* Half shape hexaboard design

Hexaboards Design Status

HGCAL Week Workshop
Summer 2022

Two Halves : Top & Bottom

I - . .
Hafiza Ayesha Ahmed (CERN/OL-PAK) Two Semis : Left & Right
Fakhri Alam Khan (CERN/ULB)

Noman Saud (CERN/OL-PAK)
Zhen Lin (ZJU-China) One Five and One Three
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e JE{ZF, 2021/07, EPS-HEP, 5 &k Probing the CP structure of the top quark Yukawa
coupling: Loop sensitivity vs. on-shell sensitivity

o [HPRTFE: 2022/02, 7th Yearly SMP-HAD Workshop, k= Energy correlations inside jets

« B, 2022/06, Celebrating a decade of the Higgs, TIFR, Mumbai, KA=#kE: CP measurement
of the Higgs boson

« BRSS
« Hf&: 2022-24, Higgs Conference, ERBLRERSR G

« HiX: 2021 LHCP BB =BEA, 2021 EPS-

e HIR: 2020-22 CMS Z & Aae5n
« HF: 2020-22 CMS FigHTEX S0 AHBS
« XIN: HR, 2021FECMSEEMRRE

"Her crucial and sustained contributions to the analysis of CP and other properties of the Higgs boson in its four-lepton
channel, the EFT analysis of the Higgs boson in several of its decay channels, and to the alignment of the inner tracker.”
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