Status of Higgs boson precision measurements
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not in this talk

| will report on |2 new analyses that came out after Moriond this year
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Two setups for differentials:

STXS & fiducial differential
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CMS Combination @ 13 TeV
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CMS Combination @ 13 TeV

Measurements mostly sensitive to gluon fusion and BRs

Interpretations in K framework ... ... and in dim-6 SMEFT
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Fiducial, total and first differential measurements with Run-3 data (pr, |y|)
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myy fits in categories meant to reduce model depencence

CMSH-vyvyvy@ 13.6 TeV

Photon ID & myy resolution

Novel multi-dimensional corrections for simulations

based on rational quadratic spline flows
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CMSH-vyvy@ 13.6 TeV

Fiducial and first differential measurements with Run-3 data (pr, |y, Njets)

oqqg = 18 £ 11 (stat.) _g (syst.)tb  with o5y, =67.8 £3.81b expected
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ATLASH - 1*T- @ 13 TeV

Updated measurement of jHEP 08 (2022) 175 ATLAS Hotr 15213 TeV, 140 fb
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ATLASH - 1*T- @ 13 TeV

Best single measurement of VBF production
Also dog ;/dX in VBF phase space,
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including CP-interpretation of A¢J.J
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ATLAS VH with H = bb @ 13 TeV

Updated measurement of pLE 816 (2021) 136204, EPJC 81 (2021) 178 and EP)C 82 (2022) 717
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Yukawa Couplings
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ATLAS VH with H = cc
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CMS H+c with H — yy

First searches for H+c production g H o

by CMS and ATLAS

* using H — Yy (low backgrounds)
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ATLAS H+c with H = yy

450 + E
4004 ¢ TSR 1y -
300 ;_ ---- Signal (pre-fitx5) _;
250 ----Resonant background (pre-fit) 3
- ATLAS ----Non-resonant background (pre-fit)
2001 Vs=13TeV, 140"  — Total background (postfit) —
- c-tag signal region — Total signal+background (post-fit) 3
150 . . —
— ~ Uncertainty =
100 ¢ Data =
50 e E
0 e bt e T T o st -
11} +
0.9 :—+ + + _:

120 121 122 123 124 125 126 127 128 129 130
m,, [GeV]

* Gaussian process regression with K(m,m’) = exp(

inclusive H+c definition in a fiducial volume: 0 ~ 2.9 pb

/

/

/

//
\ q/ C / i ’ ‘

dominant signhals

(m — WL’)Z)
202

to interpolate from sidebands to myy € [120, 130] GeV

ATL-PHYS-PUB-2020-028

* Upper limit on OH+c of 10.4 pb (8.6 pb expected)
® OH+c =521 3.0pb

|5


https://cds.cern.ch/record/2743717/files/ATL-PHYS-PUB-2020-028.pdf
https://arxiv.org/abs/2407.15550

ATLAS ttH, H - bb Run-2 Re-Analysis

Updated measurement of jHEP 06 (2022) 097 With expected sensitivity 2.70 — 5.40 (!)

* better b-tagging EP)c 83 (2023) 681 * event classification
e R & ptH reconstruction with transformer
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defined by multiclass classifier with settings from ATL-PHYS-PUB-2022-006 g


https://link.springer.com/article/10.1007/JHEP06(2022)097
https://link.springer.com/article/10.1140/epjc/s10052-023-11699-1
https://cds.cern.ch/record/2802806
https://link.springer.com/article/10.1140/epjc/s10052-018-5956-0
https://arxiv.org/abs/2407.10904

ATLAS ttH, H - bb Run-2 Re-Analysis

Observed significance: 4.60

Measurement is dominated by modeling systematics
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tW diagram subtraction
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# events

. l not in this talk

CMS-PAS-HIG-23-011 CMS-PAS-HIG-24-001 PRL 133 (2024) 101801 (ATLAS) CMS-PAS-HIG-23-012

|8


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-011/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-001/index.html
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.101801
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-012/index.html

CMS H+y and Light Yukawa from H — 4/

First search for Hy (dominated by H — bE) Light-quark Yukawas from on x BR(42)
Ony < I15.7 fb @ 95 CL (SM:few fb)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-011/index.html

CMS WiW:*H VBS with H — bb

First search for WWHjj \\ﬁ::&
W+

* same-sign e/l/Thad to suppress tt production

* boosted nggS //{:"'wi

—h
o
N

—k
o

“, 'Y
3 Ry
N N\
N N
\ D «
4 N \ N\
2 & SN S—
y \
'y \
g
cl o
o RGNS .
4 : A
" )
/] /]
Y 7 Yo7
f /
g y

CMS Preliminary 138 fb~1 (13 TeV)
) L A I E L
5 (B = — -
O \ are top
i £+ £t (2 — Signal "y S 10 CMS —e— Observed
(ﬁ Signal kyy =4.5 % — " Preliminary — Expected
104 7 XX Stat. Unc. — L] é I [ | =10 Expected
B VNVVNVVY ¢ data Pt — 10°L +20 Expected
() -
Qo
O
S5
-
O
>
LO
(@))



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-001/index.html

ATLAS Dihiggs Combination + CMS Dihiggs — bbqqqq
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Updated combination of pLB 843 (2023) 137745
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https://www.sciencedirect.com/science/article/pii/S0370269323000795?via=ihub
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-012/index.html
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.101801

ATLAS Dihiggs Combination
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https://www.sciencedirect.com/science/article/pii/S0370269323000795?via=ihub
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.133.101801

Summary

Reported on |2 new analyses since Moriond

Run-2 data is a treasure that keeps being explored with new ideas and methods

Run-3 data analysis has started and is long not over

see also talks by M. Golbirsch-Kolb (Thursday), N. Readioff,A. Raspiareza & |. |. Teoh (yesterday)
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ATLAS Dihiggs Combination
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ATLAS Dihiggs Combination

over(HH) [fb]

ATLAS

Vs =13 TeV, 126—140 fb?
HH combination

—— Combined —— bbt*T”
—— Multilepton = bbyy
—— bbil + EMss —— pbbb

Observed limit (95% CL)
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Theory prediction
SM prediction
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