Higgs 2023, Nov 27 - Dec 2
2023, Beijing

’ -"-..

(”fﬁﬁ

F YR

Report of Contributions

https://indico.ihep.ac.cn/e/18025



Higgs 2023, Nol... /Report of Contributions Unfolded differential Higgs boson ...

Contribution ID: 2 Type: not specified

Unfolded differential Higgs boson measurements at
LHC

Monday, 27 November 2023 11:00 (25 minutes)

You are

Presenter: SCULAC, Toni

Session Classification: Precision

July 1, 2025 Page 1



Higgs 2023, Nol... /Report of Contributions ATLAS wildcard: Searches with H- ...

Contribution ID: 3 Type: not specified

ATLAS wildcard: Searches with H->tautau with
ATLAS

Monday, 27 November 2023 14:00 (25 minutes)

You are

Primary author: DE MARIA, Antonio
Presenter: DE MARIA, Antonio

Session Classification: Precision

July 1, 2025 Page 2



Higgs 2023, Nol... /Report of Contributions CMS wildcard: Latest combined...

Contribution ID: 5 Type: not specified

CMS wildcard: Latest combined Higgs boson
measurements from CMS

Monday, 27 November 2023 14:30 (25 minutes)

You are

Presenter: LA Yihui (University of Maryland)

Session Classification: Precision

July 1, 2025 Page 3



Higgs 2023, Nol... /Report of Contributions State of the art of precision SM HKX....

Contribution ID: 6 Type: not specified

State of the art of precision SM Higgs calculations
and future prospects

Monday, 27 November 2023 11:30 (25 minutes)

You are

Presenter: CHEN, Xuan (Shandong University)

Session Classification: Precision

July 1, 2025 Page 4



Higgs 2023, Nol... /Report of Contributions ttH @ NNLO

Contribution ID: 7 Type: not specified

ttH @ NNLO

Monday, 27 November 2023 15:00 (25 minutes)

You are

Primary authors: DEVOTO, Simone; DEVOTO, Simone
Presenters: DEVOTO, Simone; DEVOTO, Simone

Session Classification: Precision

July 1, 2025 Page 5



Higgs 2023, Nol... /Report of Contributions Precision MCs for Higgs: Status of ...

Contribution ID: 8 Type: not specified

Precision MCs for Higgs: Status of MCs for Higgs &
New developments

Monday, 27 November 2023 12:00 (25 minutes)

You are

Presenter: ALIOLL Simone (Milan-Bicocca University and INFN)

Session Classification: Precision

July 1, 2025 Page 6



Higgs 2023, Nol... /Report of Contributions Measurements of third generation ...

Contribution ID: 9 Type: not specified

Measurements of third generation Higgs boson
Yukawa couplings
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Probing second generation Yukawa couplings and
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Charting the Higgs self-coupling boundaries
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Higgs potential / phase transition
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Physics prospects for future colliders: e+e- Higgs
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Physics prospects for future colliders: FCC-hh /
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Precision Higgs boson measurements at LHC
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Two-loop Electroweak corrections to gg -> HH and
gg -> Hg

Tuesday, 28 November 2023 09:00 (15 minutes)

We consider the next-to-leading order electroweak corrections to the Higgs boson pair and Higgs
plus jet productions in gluon fusion. This requires the computation of two-loop four-point ampli-
tudes with massive internal particles such as top quarks, Higgs and gauge bosons. We perform
analytic calculations both in the high-energy and large top-quark mass limits. In particular, we
show that our high energy expansion can even yield precise results above p; ~ 120 GeV. The
technical challenges are described and results for the virtual corrections are presented.
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Application of the jet charge in electroweak and
Higgs physics

Thursday, 30 November 2023 11:20 (15 minutes)

Quarks and gluons produced in high-energy particle collisions hadronize before their electric
charge can be directly measured. However, information about the electric charge is embedded
in the resulting collimated sprays of hadrons known as jets. One jet observable sensitive to the
electric charge of quarks and gluons is the momentum-weighted charge sum constructed from
charged-particle tracks in a jet, which is called jet charge. In this talk, I will discuss the possible
application of the jet charge in the electroweak and Higgs physics.

You are

non-PhD student

Primary author: Prof. YAN, Bin (IHEP)
Presenter: Prof. YAN, Bin (IHEP)
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3HDM with a CP symmetry of order 4: a
phenomenological update

Thursday, 30 November 2023 11:20 (15 minutes)

Unsatisfied with model-building opportunities offered by the 2HDM or singlet extensions, many
researchers turn to more elaborate Higgs sectors. 3HDMs offer to a bSM model-builder many novel
options absent in the 2HDM. One of them is CP4, the CP symmetry of order 4, physically distinct
from the usual CP. Imposing CP4 on the 3HDM leads to remarkable connections between the
scalar and Yukawa sectors and unavoidably generates tree-level flavor-changing neutral couplings
(FCNC). In this talk, I will report on our study of whether and how FCNCs can be sufficiently
suppressed in the CP4 3HDM to agree with neutral meson oscillation parameters. Out of the eight
possible CP4 Yukawa sectors, only two scenarios are found to be compatible with the K, B, Bs and,
in particular, D-meson oscillation constraints. I will present the results of a parameter space scan
which produced benchmark models with intriguing phenomenology.
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non-PhD student
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Presenter: Prof. IVANOV, Igor (SYSU, School of Physics and Astronomy)

Session Classification: Parallel: BSM

July 1, 2025 Page 28



Higgs 2023, Nol... /Report of Contributions Lepton flavor violation in CP4 3HDM

Contribution ID: 47 Type: Parallel session

Lepton flavor violation in CP4 3HDM

Thursday, 30 November 2023 11:40 (15 minutes)

CP4 3HDM is a three-Higgs-doublet model based on the CP symmetry of order 4 (CP4) without
any accidental symmetries. Imposing CP4 leads to remarkable connections between the scalar and
Yukawa sectors and unavoidably generates tree-level Lepton Flavor-Violation (LFV). It remains
unclear whether LFV can be sufficiently suppressed in the CP4 3HDM. Here we explore which
CP4-invariant scenarios can agree with LFV Higgs decays and charged lepton flavor violation
transitions mediated by new Higgs bosons.
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The Decay A" — hZ* in the Inverted Hierarchy and

the Production for A° at the LHC in Normal
Hierarchy in 2HDM (cancelled)

Wednesday, 29 November 2023 15:00 (15 minutes)

Searches are being carried out at the Large Hadron Collider (LHC) for the decay of the CP-odd
scalar (A”) in Two-Higgs-Doublet Models (2HDMs) with Natural Flavour Conservation (NFC) in
the channel A° — h°Z* (with mjo = 125GeV and Z on-shell). In the absence of any signal,
limits on the parameter space of [tanf, cos( — a),m 4o0]in each 2HDM are derived form m 40 >
225G eV . In this work we consider the scenario of inverted hierarchy with myo < 125GeV and
mpo = 125GeV in which the decay A° — h®Z* (i.e. including the case of an off-shell Z) can have
a large branching ratio in the 2HDM (Type I) for m 40 < 225GeV. We calculate the signal cross
section o(gg — A°) x BR(A® — h°Z0%)) x BR(h® — bb) in the 2HDM (Type I) with NFC and
compare its magnitude with the cross section for the case of normal hierarchy (mpo = 125GeV)
that is currently being searched for at the LHC. For the experimentally unexplored region m 40 <
225GeV it is shown that the above cross section for signal events in the scenario of inverted
hierarchy can be of the order of a few picobarns. Such sizeable cross sections are several orders
of magnitude larger than the cross sections for the case of normal hierarchy, thus motivating an
extension of the ongoing searches for A’ — hYZ* to probe the scenario of inverted hierarchy.
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The Higgs->bb/cc/gg measurement at CEPC

Friday, 1 December 2023 09:20 (15 minutes)

Accurately measuring the properties of the Higgs boson is one of the core physics objectives of the
Circular Electron Positron Collider (CECP). As a Higgs factory, the CEPC is expected to operate at
a centre-of-mass energy of 240 GeV, deliver an integrated luminosity of 20 inverse ab, and produce
four million Higgs bosons according to the Snowmass report. Combining measurements of the
LLH, vvH, and qqH channels, we conclude that the signal strength of Higgs->bb/cc/gg can be
measured with a relative accuracy of 0.14%/2.13%/0.82% (relative statistical uncertainty only). We
analyze the dependence of the expected accuracies on the critical detector performances: Color
Singlet Identification (CSI) for the qqH channel and flavor tagging for both vvH and qqH channels.
Compared to the baseline CEPC detector performance, ideal flavor tagging can increase the Higgs-
>bb/cc/gg signal strength accuracy by 2%/63%/13% in the vvH channel and 35%/122%/181% in the
qqH channel. A strong dependence between the CSI performance and anticipated accuracies in
the qqH channel is identified. The relevant systematic uncertainties are also discussed.
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One class of non-abelian 4HDM symmetry

Thursday, 30 November 2023 12:00 (15 minutes)

Multi-Higgs-doublet models equipped with global symmetry groups, either exact or softly bro-
ken, offer a rich framework for constructions beyond the Standard Model and lead to remarkable
phenomenological consequences. Knowing all the symmetry options within each class of models
can guide its phenomenological exploration, as confirmed by the vast literature on the two- and
three-Higgs-doublet models. Here, we begin a systematic study of finite non-abelian symmetry
groups which can be imposed on the scalar sector of the four-Higgs-doublet model (4HDM) with-
out leading to accidental symmetries. In this work, we derive the full list of such non-abelian
groups available in the 4HDM that can be constructed as extensions of cyclic groups by their au-
tomorphism groups. This list is remarkably restricted but it contains cases which have not been
previously studied. Since the methods we develop may prove useful for other classes of models,
we present them in a pedagogical manner.
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non-PhD student
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Interpreting the 95 GeV Higgs Boson within a
2-Higgs Doublet Model

Tuesday, 28 November 2023 11:40 (12 minutes)

We suggest an explanation for and explore the consequences of the excess around 95 GeV in the
di-photon and di-tau invariant mass distributions recently reported by the CMS collaboration at
the Large Hadron Collider (LHC), together with the discrepancy that has long been observed at
the Large Electron-Positron (LEP) collider in the bb invariant mass. Interestingly, the most recent
findings announced by the ATLAS collaboration do not contradict, or even support, these intrigu-
ing observations. Their search in the di-photon final state similarly reveals an excess of events
within the same mass range, albeit with a bit lower significance, thereby corroborating and some-
what reinforcing the observations made by CMS. We have found that all three signatures can be
explained within the general 2-Higgs Doublet Model (2HDM) Type-IIL

We demonstrate that the lightest CP-even Higgs boson in this scenario can explain the excess in
all three channels simultaneously, i.e., in the di-photon, di-tau and bb mass spectra, while satisfy-
ing up-to-date theoretical and experimental constraints. Moreover, the 2HDM Type-III predicts
an excess in the pp — ttHgy production channel of the 125 GeV Higgs boson discovered in 2012,
with properties (couplings, spin and CP quantum numbers) consistent with those predicted in the
Standard Model (SM). This effect is caused by a up to 18\% enhancement of the Yukawa coupling
to top

(anti)quarks in comparison to the SM value. Such an effect can be tested soon at the High Lumi-
nosity LHC (HL-LHC), which can either discover or exclude the scenario we suggest. This unique
characteristic of the 2HDM Type-IIl makes this scenario with the 95 GeV resonance very attractive
for further theoretical and experimental investigations at the (HL-)LHC and future colliders.
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University of Southampton, United Kingdom,)
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Multiple boson production at high-energy muon
colliders to probe the Higgs-muon coupling

Friday, 1 December 2023 09:40 (15 minutes)

We discuss the capabilities of a high-energy muon collider of discovering (or constraining) anoma-
lous Yukawa interactions of the muon with the Higgs boson. We use a general approach based
on two different Effective-Field-Theory frameworks, HEFT and SMEFT. We analyse a large class
of processes involving both multi Higgs and/or vector boson production, both for a 3 and 10 TeV
machine. We also discuss bounds due to unitarity arguments from processes with very large mul-
tiplicities in the final state and/or large collision energies. Our study provides quantitative state-
ments on the potential of a muon collider for studying in detail the interaction of the Higgs boson
with the muon.
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Higgs boson pair production and decay to bbyy at
NLO in QCD

Wednesday, 29 November 2023 16:15 (12 minutes)

We calculate the total cross-section and differential distributions of Higgs boson pair production
and decay to bbyy at NLO in QCD.
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Charm Yukawa through cH associated production
(cancelled)

Tuesday, 28 November 2023 09:00 (15 minutes)
We analyse the cH associated production channel at the LHC and HL-LHC stage, with ML tech-
niques to separate the different yukawa dependent contribution and analyze the respective contri-

bution from the main observable quantitatively. We give sensitivity bound on the charm yukawa
absolute value as well as on its possible CP phase.
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Higgs decay to quarkonia and the Yukawa couplings

Tuesday, 28 November 2023 10:00 (15 minutes)

We propose to test the charm (and bottom) quark Yukawa coupling at the HL-LHC and future
hadron colliders with the Higgs boson decay to quarkonia via the fragmentation mechanism. Us-
ing the non-relativistic quantum chromodynamics (NRQCD), we study the quarkonia production
via SM Higgs decay through both the color-singlet and color-octet channels. Our study provides
quantitative statements on the potential of determining the charm (and bottom) quark Yukawa
coupling at hadron colliders.
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Jet veto resummation for Higgs+jet production with
NNLL’+NNLO uncertainties

Wednesday, 29 November 2023 14:40 (15 minutes)

I will present predictions for jet veto resummation in the Higgs+jet process with NNLL’+NNLO
uncertainties. These are an important input to facilitate comparison of theory with data via the
Simplified Template Cross Section (STXS) framework. The resummation has been achieved in the
framework of soft-collinear effective theory, using an extension of a factorisation theorem first
studied by Liu and Petriello. I will discuss the novel features of our study, including the importance
of power corrections and the use of theory nuisance parameters to estimate the effect of missing
higher order terms.
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Theoretical indications 0? zi/new scalar boson near
0.5 Te

Friday, 1 December 2023 11:20 (15 minutes)

Assuming that the Higgs potential arises from a strong BSM sector and that this sector lies in
the same universality class as non-perturbative QCD, we show that several model approaches
to strongly coupled field dynamics (AdS/QCD, Nambu-Jona-Lasinio model, spectral sum rules)
indicate on a possible existence of a Higgs-like scalar particle h’ with the mass near 0.5 TeV.
We suggest also that the recently observed resonance H(650) can be naturally interpreted as an
enhancement due to the hh’-threshold, where h is the standard Higgs boson.
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Contribution ID: 58 Type: Parallel session

Electroweak corrections to Higgs pair production in
gluon fusion

Tuesday, 28 November 2023 09:20 (12 minutes)

We calculate the next-to-leading order electroweak corrections proportional to the Higgs trilinear
self-coupling for Higgs boson pair production in gluon fusion.
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Contribution ID: 59 Type: Parallel session

Electroweak strongly-coupled scenarios, heavy
resonances and oblique parameters

Friday, 1 December 2023 11:00 (15 minutes)

It has been confirmed experimentally the existence of a mass gap between Standard Model and
eventual New Physics states. Consequently, the use of effective approaches to search for signals
of Physics Beyond the Standard Model is very engaging. We consider a non-linear realizations
of the electroweak symmetry breaking, where the Higgs is a singlet with free couplings and the
SM fields are also coupled to heavy bosonic resonances. A next-to-leading-order determination of
the oblique S and T parameters is given here. The comparison between our estimations and the
experimental values allows us to constrain resonance masses to be above the TeV scale, Mp >
3 TeV, in agreement with our previous analysis, where we computed these observables with a less
general approach.
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Search for Higgs decay to charm quark pair at LHCb

Tuesday, 28 November 2023 11:15 (15 minutes)

LHCb is a spectrometer that covers the forward region of proton-proton collisions, in the pseudo ra-
pidity range from 2 to 5. Thanks to its excellent vertex reconstruction system, it has already demon-
strated its capability to identify heavy flavour jets. Moreover, the c-jet identification (c-tagging)
is a crucial ingredient for the search of H->cc at LHCD. In this talk, the c-tagging algorithms used
at LHCDb will be illustrated, as well as new methods based on machine learning techniques that
exploits the jet substructure. The prospects on the search for H->cc in future upgrades will be

given.

You are

non-PhD student

Primary author: ZULIANI, Davide
Presenter: ZULIANI Davide

Session Classification: Parallel: Precision & Yukawas

Track Classification: Precision & Yukawas

July 1, 2025 Page 42



Higgs 2023, NoX... /Report of Contributions Combined measurements of Higgs ...

Contribution ID: 61 Type: Parallel session

Combined measurements of Higgs boson couplings
and cross sections with the ATLAS detector

Wednesday, 29 November 2023 14:00 (15 minutes)

Very detailed measurements of Higgs boson coupling and kinematical properties can be performed
using the data collected at LHC up to now, exploiting a variety of final states and production modes,
probing different regions of the phase space with increasing precision. These measurements can
then be combined to exploit the specific strength of each channel, thus providing the most strin-
gent global measurement of the Higgs properties. This talk presents the latest combination of
Higgs boson coupling measurements by the ATLAS experiment, with results presented in terms
of production modes, branching fractions and Simplified Template Cross Sections.T he results are
based on pp collision data collected at 13 and 13.6 TeV during Run 2 and Run 3 of the LHC. This talk
presents the latest combination of Higgs boson coupling measurements by the ATLAS experiment,
with results presented in terms of production modes, branching fractions and Simplified Template
Cross Sections.
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Combined Effective Field Theory interpretation of
ATLAS Higgs measurements

Friday, 1 December 2023 09:00 (15 minutes)

This talk presents the interpretation of the ATLAS combined Higgs boson couplings measurements
in the context of several models of physics beyond the Standard Model SM). These models include
Two-higgs-doublet models, the Minimal Supersymmetric Standard Model, and general descrip-
tions of deviations from SM predictions based on the Standard Model effective field theory frame-
work. The results are based on pp collision data collected at 13 TeV during Run 2 of the LHC.
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Measurements and interpretations of Simplified
Template Cross Sections and differential and fiducial
cross sections in Higgs boson decays to two W

bosons with the ATLAS detector

Wednesday, 29 November 2023 15:00 (15 minutes)

The Higgs boson decay to two W bosons provides the largest branching fraction among bosonic
decays, and can be used to perform some of the most precise measurements of the Higgs boson pro-
duction cross sections. This talk presents Higgs boson measurements by the ATLAS experiment in
the WW decay channel within the Simplified Template Cross-section (STXS) framework, targeting
the gluon-gluon fusion (ggF), vector-boson fusion (VBF) and vector-boson associated production
(VH) modes. Higgs boson fiducial and differential cross section measurements targeting both the
ggF and VBF modes will also be shown. Interpretations of these results in the context of Standard
Model effective field theories will be presented. The results are based on pp collision data collected
at 13 TeV during Run 2 of the LHC.
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Measurement of Higgs boson mass with the ATLAS
detector

Wednesday, 29 November 2023 16:20 (15 minutes)
The mass of the Higgs boson is a fundamental parameter of the Standard Model which can be mea-
sured most precisely in its decays to four leptons and two photons, which benefit from excellent

mass resolution. This talk presents the most recent measurements by the ATLAS experiment in
these two channels, using the full Run 2 dataset of pp collisions at the LHC collected at 13 TeV.
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Measurement of CP properties of the Higgs boson

couplings to weak bosons at the ATLAS experiment
) b
(15°+57))
Wednesday, 29 November 2023 17:00 (15 minutes)

While the Standard Model predicts that the Higgs boson is a CP-even scalar, CP-odd contributions
to the Higgs boson interactions with vector bosons are presently not strongly constrained. A
variety of Higgs boson production processes and decays can be used to study the CP nature of the

Higgs boson interactions with vector bosons. This talk presents the most recent CP measurements
of such analyses by the ATLAS experiment, based on pp collision data collected at 13 TeV.
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Measurements of Higgs boson properties in decays
to two tau leptons with the ATLAS detector

Thursday, 30 November 2023 09:00 (15 minutes)

Detailed measurements of Higgs boson properties can be performed using its decays into fermions,
providing in particular a key window into the nature of the Yukawa interactions. This talk presents
the latest measurements by the ATLAS experiment of Higgs boson properties in its delays into
pairs of tau leptons, using the full Run 2 pp collision dataset collected at 13 TeV. They include in
particular measurements of Simplified Template Cross Sections, differential cross sections, and CP
properties, as well as its interpretation within the framework of the Standard Model Effective Field
Theories.

You are

non-PhD student

Primary author: PAN, Tong
Presenter: PAN, Tong

Session Classification: Parallel: Precision & Yukawas

Track Classification: Precision & Yukawas

July 1, 2025 Page 48



Higgs 2023, NoX... /Report of Contributions Measurements of the Higgs boson ...

Contribution ID: 68 Type: Parallel session

Measurements of the Higgs boson properties using
decays into bottom and charm quark pairs with the
ATLAS detector

Tuesday, 28 November 2023 09:20 (15 minutes)

Testing the Yukawa couplings of the Higgs boson with fermions is essential to understanding the
origin of fermion masses. Higgs boson decays to quark pairs are an important probe of these
couplings, and of properties of the Higgs boson more generally. This talk presents various mea-
surements of Higgs boson decays into two bottom quarks as well as searches for Higgs boson
decays into two charm quarks by the ATLAS experiment, using the full Run 2 dataset of pp colli-
sions collected at 13 TeV at the LHC, as well as their combination and interpretation. The results

of the search for Higgs boson production associated with a charm quark is also reported.
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Property measurements of the Higgs boson
production in association with top quark at the

ATLAS detector

Thursday, 30 November 2023 09:20 (15 minutes)

The study of Higgs boson production in association with one or two top quarks provides a key
window into the properties of the two heaviest fundamental particles in the Standard Model, and
in particular into their couplings. This talk presents property measurement of Higgs boson, in
particular cross section and CP nature, with tH and ttH production in pp collisions collected at 13
TeV with the ATLAS detector using the full Run 2 dataset of the LHC.
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Measurement of the Higgs coupling to top quarks
with four-top-quark production

Thursday, 30 November 2023 12:15 (12 minutes)

Recent observation of four-top-quark production by ATLAS and CMS has opened a new chan-
nel for measurement of the top-Higgs Yukawa coupling yt as the four-top cross-section receives
contributions from tree-level diagrams mediated by an off-shell Higgs boson. This measurement
compliments constraints placed on yt from top-associated Higgs production and from resolving
the loops in gluon-gluon fusion production and diphoton decays of the Higgs boson because the
four-top measurement differs significantly in final state and in the modelling assumptions made
about the Higgs. This talk will present the measurement of four-top production using data from
140 fb-1 of proton-proton collisions recorded with the ATLAS detector and the interpretation of

this measurement as a constraint on yt.
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Charming Yukawa coupling of the Higgs boson

Tuesday, 28 November 2023 11:00 (12 minutes)

An important approach to fully understanding the mechanism of fermion mass is the yet-to-
observe Yukawa coupling of the Higgs boson to first-generation fermions and to second-generation
quarks. Among the searches for these types of coupling, the Higgs boson decay to charm quarks
is the most promising mode to investigate. This talk will focus on the latest results of the Higgs
boson to charm decay analysis from the ATLAS collaboration, discuss the techniques used to iden-
tify charm objects and show the connection between the Higgs Yukawa coupling to the second-

and third-generation quarks.
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Search for dark photons in rare Z boson decays with
the ATLAS detector

Tuesday, 28 November 2023 11:55 (12 minutes)

A search for events with a dark photon produced in association with a dark Higgs boson via rare
decays of the Standard Model Z boson is presented, using 139 fb of 13 TeV proton-proton collision
data recorded by the ATLAS detector at the Large Hadron Collider. The dark Higgs boson decays
into a pair of dark photons, and at least two of the three dark photons must each decay into a pair
of electrons or muons, resulting in at least two same-flavor opposite-charge lepton pairs in the
final state. The data are found to be consistent with the background prediction, and upper limits
are set on the dark photon’s coupling to the dark Higgs boson times the kinetic mixing between
the Standard Model photon and the dark photon. This search explores new parameter space not
previously excluded by other experiments.
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Constraining the Shape of the Higgs Potential
Through a Search for Higgs Boson Pairs in the
bbtautau Final State with the ATLAS Experiment

Tuesday, 28 November 2023 10:15 (12 minutes)

The discovery of the Higgs boson in 2012 was a triumph for the Standard Model (SM) of particle
physics and the mechanism of electroweak symmetry breaking. An essential ingredient to this
mechanism is the Higgs potential, which is introduced ad-hoc and assumed to be Mexican-hat
shaped in the SM, but cannot be derived from first principles. It is therefore important to probe
this shape experimentally. Current measurements of single Higgs boson production only probe the
area around minimum of the potential. To determine its precise shape, measurements of processes
involving self-couplings of Higgs bosons are needed. In my talk I will present a search for di-Higgs
boson production, which is sensitive to the trilinear Higgs boson self coupling, in the final state
with two b-jets and two tau-leptons. The search is performed using the proton collision data set
collected by the ATLAS experiment during Run 2 of the LHC at a centre of mass energy of 13
TeV. It improves over existing searches in this channel through a refined analysis categorization
in combination with improved analysis algorithms. Interpretations of the results are given as
constraints on the coupling strength of various Higgs boson self interactions. The results constitute
the ATLAS legacy of Run 2 in this particular decay channel.
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Search for Higgs boson pair productionintheb " by
vy final state from 13 TeV p p collision data with the
ATLAS detector

Wednesday, 29 November 2023 16:50 (15 minutes)

A search for di-Higgs boson production in the bbyy final state is presented, using data collected
by the ATLAS experiment during the second data-taking period (Run 2) of the LHC, amounting to
an integrated luminosity of 140/fb. Searching for Higgs boson pairs provides an excellent handle
for understanding the fundamentals of the Higgs mechanism, and in particular for measuring the
trilinear Higgs boson self-coupling AHHH, which is still largely unconstrained. In the new

HH — bbyy analysis discussed here the two dominant HH production modes (via gluon-gluon Fu-
sion and Vector Boson Fusion) are probed. Moreover, the Vector Boson Fusion production mode
constitutes a unique probe to the quartic interaction between two vector bosons and two Higgs
bosons (namely,

HHVYV). This analysis sets upper limits on the di-Higgs production cross-section, and derives ex-
clusion intervals on the Higgs self-coupling

AHHH and the strength of the HHV'V interaction.
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Searches for resonances decaying to pairs of bosons
in ATLAS

Wednesday, 29 November 2023 17:10 (15 minutes)

Several physics scenarios beyond the Standard Model predict the existence of new particles that
can subsequently decay into a pair of bosons. These include pairs of SM-like Higgs bosons (HH) as
well as asymmetric decays into two scalars of different masses (SH). This talk summarises ATLAS
searches for resonant HH and SH production with LHC Run 2 data. A search for a high-mass
Zgamma resonance is also presented.
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Searches for singly- and doubly-charged Higgs
bosons in ATLAS

Wednesday, 29 November 2023 14:40 (15 minutes)

In the Standard Model, one doublet of complex scalar fields is the minimal content of the Higgs
sector in order to achieve spontaneous electroweak symmetry breaking. However, several theories
beyond the Standard Model predict a non-minimal Higgs sector and introduce charged scalar fields
that do not exist in the Standard Model. As a result, singly- and doubly-charged Higgs bosons
would be a unique signature of new physics with a non-minimal Higgs sector. As such, they have
been extensively searched for in the ATLAS experiment, using proton-proton collision data at 13
TeV during the LHC Run 2. In this presentation, a summary of the latest experimental results
obtained in searches for both singly- and doubly-charged Higgs bosons are presented.
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Searches for additional neutral Higgs bosons in
ATLAS

Tuesday, 28 November 2023 11:00 (15 minutes)

The discovery of the Higgs boson with the mass of about 125 GeV completed the particle content
predicted by the Standard Model. Even though this model is well established and consistent with
many measurements, it is not capable of solely explaining some observations. Many extensions
of the Standard Model addressing such shortcomings introduce additional Higgs-like bosons. The
current status of searches for additional low- and high-mass neutral Higgs bosons based on the
full LHC Run 2 dataset of the ATLAS experiment at 13 TeV are presented.
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Probing the nature of electroweak symmetry
breaking with Higgs boson pair-production at ATLAS

Tuesday, 28 November 2023 09:35 (15 minutes)

In the Standard Model, the ground state of the Higgs field is not found at zero but instead cor-
responds to one of the degenerate solutions minimising the Higgs potential. In turn, this sponta-
neous electroweak symmetry breaking provides a mechanism for the mass generation of nearly all
fundamental particles. While the Standard Model makes a definite prediction for the Higgs boson
self-coupling and thereby the shape of the Higgs potential, enhanced rates and modified kinematic
properties of Higgs boson pair (HH) production are a smoking-gun signature for new physics. In
the case of SUSY, this may appear as new loop contributions in non-resonant HH production or
via new scalar resonances decaying to two Higgs bosons. In this talk, the latest searches for Higgs
boson pairs by the ATLAS experiment are reported, with emphasis on the results obtained with the
full LHC Run 2 dataset at 13 TeV. In the case of non-resonant HH searches, results are interpreted
both in terms of sensitivity to the Standard Model and as limits on the Higgs boson self-coupling.
Extrapolations of recent HH results towards the High Luminosity LHC upgrade are also discussed.
Search results on new resonances decaying into pairs of Higgs bosons are also reported.
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Multi-Higgs production in vector boson scattering

Friday, 1 December 2023 10:10 (15 minutes)

We present an effective field theory study of W W scattering into two, three and four Higgs bosons
in the final state. We consider the general HEFT approach and then particularize it for SMEFT
scenarios. We make use of the equivalence theorem and improve previous results on WW — nh
cross sections, showing several important cancellations and simplifications which allows us to
display these amplitudes in a much more compact form. We show that for a growing number of
Higgs bosons in the final state, SMEFT leads to an important suppression of cross sections with a
large number of Higgses, while this does not happen for general HEFT low-energy theories (which
do not accept a SMEFT description). We provide some numerical estimates of these multi-Higgs
cross sections based on current experimental bounds.
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Measurements of the Higgs boson production cross
sections in bosonic decay channels with the CMS
experiment

Wednesday, 29 November 2023 16:00 (15 minutes)

In this talk we present measurements of Higgs boson production cross sections with the CMS
experiment, using the decay channels H->ZZ, H->WW, and H->gammagamma. Both inclusive
and differential cross section measurements will be discussed
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Searches for exotic Higgs boson decays at CMS

Thursday, 30 November 2023 09:20 (15 minutes)

We present CMS searches for exotic decays of the Higgs boson with the CMS experiment. Searches
where the 125 GeV Higgs boson decays into two low-mass scalars are discussed. We also present
searches for the 125 GeV Higgs boson decaying to a Z boson and a light scalar.
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Search for dark matter in mono-Higgs signatures at
CMS

Thursday, 30 November 2023 09:55 (15 minutes)

Searches for dark matter in final states with invisible particles recoiling against a Higgs boson are
presented. Various final states, topologies and kinematic variables are explored. In this talk, we
focus on the recent CMS results obtained using the full Run-II dataset collected at the LHC.
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Searches for additional heavy Higgs bosons at CMS

Tuesday, 28 November 2023 12:10 (15 minutes)

Searches for additional Higgs bosons with mass above 125 GeV are presented, using the Run-2 data
set collected by the CMS experiment. A variety of processes and final states (A->tautau/bb, Z* ->
h/H A, A->Zh, ...) are discussed.
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Rare Higgs boson decays with the CMS experiment

Tuesday, 28 November 2023 11:35 (15 minutes)

Exclusive rare decays of the Higgs boson into a gauge boson (Z or gamma) + meson (such as
J/Psi, eta_c, rho, phi etc.) provide an excellent probe of the Higgs Yukawa coupling to quarks
of the first and second generations. While the contribution to the rate of these decays from the
diagrams involving Yukawa couplings is negligible in the Standard Model (SM), in theories beyond
the SM this contribution could be significantly enhanced and deviations from the SM branching
ratios could be observed because of the interference with the dominant diagrams, where meson is
formed via Higgs boson decays to Z bosons or photons. This presentation gives an overview of the
CMS analyses searching for the H->gamma/Z+meson decays and discusses interpretation of the
search results within various BSM scenarios predicting enhanced couplings of the Higgs boson to
charm and light-flavor quarks. We will also cover other rare Higgs boson decay channels, such as
H->Zgamma and H->invisible.
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Searches for rare Higgs boson production modes at
CMS

Tuesday, 28 November 2023 12:10 (15 minutes)

We discuss rare Higgs boson production modes studied with the CMS experiment. Rare produc-
tion modes where the Higgs boson is produced in association with a quark provide a channel to
test Higgs Yukawa couplings independently from the Higgs boson decay. Such searches have been
carried out by the CMS Collaboration using the dataset collected by the CMS experiment, exploit-
ing a variety of Higgs boson decay channels. Results of these experimental studies are presented
and confronted against predictions of the SM and BSM theories.
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Study of the boosted Higgs boson production

Thursday, 30 November 2023 11:00 (15 minutes)

The study of Higgs boson production at large transverse momentum is one of the new frontiers
for the LHC Higgs physics programme. Measuring the properties of highly Lorentz-boosted Higgs
bosons can test the existence of physics beyond the SM (BSM) in the scalar sector, as well as test
higher order EW radiative corrections in Higgs production. In this presentation we discuss CMS
analyses targeting the boosted Higgs boson production followed by the Higgs boson decay into
bottom quarks, charm quarks, and tau lepton pairs. Experimental studies are performed using full
Run 2 dataset and make use of dedicated algorithms, which resolve overlapping decay products
of the Higgs boson, thereby facilitating its detection in the boosted regime. Results of these anal-
yses are presented in terms of measured fiducial cross sections and differential distributions and
compared to the state-of-the-art theoretical predictions.
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Higgs boson cross-section measurements in
fermionic final states with the CMS detector
Tuesday, 28 November 2023 09:40 (15 minutes)
With the huge amount of data collected at the LHC, very detailed measurements of the properties
of the Higgs boson can be performed, exploiting a variety of final states and production modes
and probing different regions of the phase space with increasing precision. In this talk we present

an overview of the most recent differential and fiducial Higgs boson cross section measurements
from CMS, studying the fermionic decay channels of the Higgs boson.
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Measurement of Higgs boson mass using bosonic
decay channels with the CMS detector

Wednesday, 29 November 2023 16:40 (15 minutes)

The mass of the Higgs boson can be measured in the Higgs to four leptons and Higgs to two
photons decay channels, thanks to their excellent mass resolution. The same decays can be used
to measure the Higgs boson natural width, either by exploiting the offshell Higgs contribution to
the four leptons and two leptons plus two neutrinos production at high mass, or by fitting the
on-shell distribution in the diphoton decay. This talk presents the most recent measurements of
Higgs boson mass and width performed by the CMS experiment, using Run 2 data of pp collisions
collected at 13 TeV at the LHC.
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Combined measurements of Higgs boson cross
sections and couplings at CMS

Wednesday, 29 November 2023 14:20 (15 minutes)

The best possible understanding of the Higgs boson and its interactions is achieved via combin-
ing measurements of the different Higgs boson production modes and decay channels. This talk
focuses on the results of the latest Higgs boson combinations performed by the CMS experiment.
The results are extracted using the full CMS Run 2 dataset. After detailing the procedure for the
combinations, measurements of Higgs boson signal strengths, cross sections and couplings to SM

particles will be presented.
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Search for anomalous couplings affecting Higgs
boson production and decay with the CMS
experiment

Friday, 1 December 2023 09:55 (12 minutes)

A search for Higgs boson anomalous couplings is carried out using the CMS Run 2 dataset. Anoma-
lous couplings of the Higgs boson to vector bosons (HVV) and gluons (Hgg) are considered, includ-
ing CP violating effects. The ggH, VBF, and VH production modes of the Higgs boson are targeted.
Kinematic information from associated jets is combined using matrix element techniques to in-
crease sensitivity to anomalous effects at the production vertex. A simultaneous measurement of
multiple Higgs boson couplings to electroweak vector bosons is performed in the framework of
a standard model effective field theory. Constraints are set on the fractional contribution of the

anomalous couplings to the Higgs boson cross section.
You are

non-PhD student

Primary author: LIAO, Hongbo (Institute of High Energy Physics)
Presenter: SANTOCCHIA, Attilio (Univ. di Perugia e Sez. dell’INFN)

Session Classification: Parallel: EFT

July 1, 2025 Page 71



Higgs 2023, Nol... /Report of Contributions Non-resonant Di-Higgs searchelX...

Contribution ID: 94 Type: Parallel session

Non-resonant Di-Higgs searches at CMS

Tuesday, 28 November 2023 09:55 (15 minutes)

Recent results on studies of Higgs boson pair (HH) production are presented, exploiting data col-
lected in Run 2 of the LHC by the CMS experiment. A variety of Higgs boson decay channels will
be studied, ranging from those with large branching fractions (combinations of H->bb and H->VV)
to thos with smaller branching fractions. Limits are presented on nonresonant HH production via
gluon-gluon fusion and vector boson fusion, assuming SM properties, as well as a range of anoma-
lous Higgs boson couplings.
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Resonant HH/HY searches at the CMS experiment

Wednesday, 29 November 2023 16:30 (15 minutes)

We present the latest results on resonant searches for di-Higgs production from the CMS experi-
ment. The results are presented as upper limits on the production of a heavy resonance that decays
to two 125 GeV Higgs bosons. We will also cover searches for a heavy resonance decaying to a
125 GeV Higgs boson and another heavy resonance.
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Prospects for Higgs measurements and HH/HY
searches at the HL-LHC with CMS

Friday, 1 December 2023 11:00 (20 minutes)

We present prospects for Higgs boson measurements at the HL-LHC with the CMS experiment.
In particular we focus on resonant and non-resonant di-Higgs searches. For the case of a heavy
resonance, we also cover the HL-LHC prospects for decays to a 125 GeV Higgs boson and another
heavy resonance.
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Search the charged and neutral scalars at the LHC
Thursday, 30 November 2023 09:00 (15 minutes)
we would like to introduce our recent work about BSM Higgs searches at LHC, in the framework

of 2HDM. The study will include both the neutral and charged Higgs studies. including various
BSM Higgs production and decay channels, as well as the exotic Higgs decays.
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Low-mass doubly charged Higgs bosons at the LHC

Wednesday, 29 November 2023 14:00 (15 minutes)

Search for light (within the mass range 84-200 GeV) doubly-charged Higgs bosons decaying into
a pair of W-bosons has been deemed challenging using the conventional LHC searches with lep-
tons, jets and missing transverse momentum in the final state. Such Higgses together with slightly
heavier singly-charged and neutral Higgses, when arranged in an SU(2), triplet as in the type-II
see-saw model, are lately shown to accommodate the recent measurement of the WW-boson mass
by the CDF collaboration. These, when produced in a highly Lorentz-boosted regime, tend to man-
ifest themselves as a single fat-jet or a pair of adjacent same-sign leptons plus missing transverse
momentum. First, we perform a multivariate analysis to discern such exotic jets from the SM jets.
Then, we present a novel search in the final state with an exotic jet and two same-sign leptons
plus missing transverse momentum. We find that such low-mass doubly-charged Higgsses could
be directly probed with the already collected Run 2 LHC data.
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High precision results for Higgs and Top decay in
QCD

Thursday, 30 November 2023 09:40 (15 minutes)

The detailed investigation of the production and decay the Standard Model Higgs boson and Top
quark, as well as the search for new Higgs resonances, remain among the major research topics at
the Large Hadron Collider and the future high-energy lepton colliders. The talk will be devoted to
the presentation of the perturbative results for the decay of Higgs and Top (in QCD) at the level
of sub-percent precision.
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Exploring dark photon production via maverick top
partner decays at the LHC

Friday, 1 December 2023 11:40 (15 minutes)

In this talk, we present a novel model that extends the standard model (SM) by introducing a
SU(2), singlet vectorlike quark (VLQ) charged under an additional local U (1), symmetry group,
along with the associated gauge boson, known as the dark photon. Owing to the additional U(1)4
charge, the model predicts a suppressed branching ratio for the VLQ in the standard modes, leading
to an intriguing possibility: its decay into a top quark and a dark photon/dark Higgs. This unique
decay mode helps us to evade existing LHC bounds and at the same time offers an unexplored
territory in the context of collider experiments. We conduct a comprehensive study of the collider
signatures associated with the proposed model at the 13 and 14 TeV LHC center-of-mass energies.
Specifically, we focus on the tt+missing transverse energy and t-+missing transverse energy
signatures, which allow us to constrain the VLQ mass and its mixing angle with the top quark.
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Discovering a light charged Higgs boson at the LHC

Wednesday, 29 November 2023 14:20 (15 minutes)

Most of the current experimental searches for charged Higgs bosons at the Large Hadron Collider
(LHC) concentrate upon the tb and tv decay channels. In the present study, we analyze instead the
feasibility of the bosonic decay channel W+xh, with the charged gauge boson being off-shell and
h being a neutral light Higgs boson, which decays predominantly into b”b. We perform a Monte
Carlo (MC) analysis for the associate production of a charged Higgs with such a light neutral one,
pp — Hzh, at the LHC followed by the aforementioned charged Higgs boson decay, which leads
to a W+ + 4gamma/W« + 4b/Wx« + 2b27 final state. The analysis is performed within the 2-
Higgs Doublet Model (2HDM) with Yukawa texture of Type-I. We take into account all available
experimental constraints from LEP, Tevatron and the LHC as well as the theoretical requirements
of selfconsistency of this scenario. In order to study the full process, we provide several Benchmark
Points (BPs) amenable to further analysis, with MH+ + Mb < Mt, for which we prove that there is
a strong possibility that this spectacular signal could be found at the LHC with center

of mass energy of 14 TeV and luminosity of 300 fb*{-1}.
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Pseudo-Nambu-Goldstone Dark Matter from
Non-Abelian Gauge Symmetry

Thursday, 30 November 2023 11:00 (15 minutes)

Weakly-Interacting Massive Particle (WIMP), a strong candidate for dark matter (DM), faces the
dilemma of being severely constrained by DM direct detection experiments when trying to explain
DM relic abundance.

One WIMP model that avoids this dilemma is the pseudo-Nambu-Goldstone dark matter model
(pPNGB DM model). The pNGB DM requires explicit global symmetry breaking, but all realistic
and UV-completed models so far have allowed DM to decay.

In our study, we have succeeded in introducing a stable pPNGB DM. We impose a new dark SU(2)
gauge symmetry on the theory and introduce new scalar fields. This model in fact has an accidental
global symmetry larger than the dark SU(2) (in the same way as the custodial symmetry of the
Standard Model). This subgroup of global symmetries guarantees the stability of the pNGB DM.
We also present benchmarks that allow us to avoid the current experimental constraints coming
from direct detection experiments and Higgs invisible decay. This presentation is based on Phys.
Rev. D 106, 115033 (2022).
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Semi-leptonic ttbar & ttH reconstruction using
Symmetry Preserving Attention Networks at the LHC

Thursday, 30 November 2023 11:40 (15 minutes)

The reconstruction of hadronically decaying particles such as top quarks and Higgs bosons from
their decay components is a complex problem which limits the sensitivity of many analyses in-
cluding Higgs boson measurements and BSM searches. A novel approach to this problem, utilizing
Symmetry Preserving Attention Networks (SPANet), has been previously studied for all-hadronic
tt decays. In this talk, we present new features implemented in the algorithm as well as its ex-
tended application to semi-leptonic final states. Its potential impact on ¢t H (— bb) and tf-related
analyses will be shown.
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Higgs Physics with ILC

Friday, 1 December 2023 09:00 (15 minutes)

Energy staged data collection, polarization of both beams and capability of a linear machine to
reach TeV center-of-mass energies makes ILC ideal option for a future Higgs factory. It offers
unique sensitivity to probe New Physic’s deviations from the Standard Model predictions in the
Higgs sector. Coupling precisions of the order of 1% and better are necessary to pin down a con-
crete New Physic’s model, while the Higgs self-coupling can be determined with the relative preci-
sion of about 10%, also in cases when it deviates strongly from the Standard Model. CP properties
of the Higgs boson can be probed with targeted precision, in numerous production and decay ver-
tices, when the Higgs boson is coupled either to vector bosons or fermions. These and other ILC
measurements will be highlighted in this talk.
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Determination of CPV Higgs mixing angle in
ZZ7Z-fusion at 1 TeV ILC

Friday, 1 December 2023 10:00 (15 minutes)

With the current precision of LHC experiments, it is still possible that the 125 GeV mass eigenstate
of the Higgs boson is a CP violating mixture of CP eigenstates of opposite parity. We investigate
the possibility to measure CPV mixing angle in such scenario, assuming CP-odd admixture of up to
10%. Polarized ILC data are simulated employing the ILD detector, at 1 TeV center of mass energy.
Result is discussed in the light of the theoretical precision target of 10-5 for CP violating factor
fCP.
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Prospects for light exotic scalar measurements at the
e+e- Higgs factory.
Friday, 1 December 2023 11:25 (15 minutes)
The physics program of the Higgs factory will focus on measurements of the 125 GeV Higgs boson,
with the Higgs-strahlung process being the dominant production channel at 250 GeV. However,
production of extra light scalars is still not excluded by the existing experimental data, provided
their coupling to the gauge bosons is sufficiently suppressed. Fermion couplings of such a scalar
could also be very different from the SM predictions leading to non-standard decay paterns. Con-

sidered in the presented study is the feasibility of direct light scalar observation at future Higgs
factory experiments assuming dominant decays to tau lepton pairs.
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Implication of the 95GeV di-tau and di-photon
excesses

Tuesday, 28 November 2023 11:55 (12 minutes)

The CMS collaboration has reported the di-tau and also di-photon excesses with the local signifi-
cance of &~ 30 levels where the invariant mass is m = 95-100 GeV. These excesses can be interpreted
as alight scalar boson that couples to the third-generation fermions, particularly top and tau. Based
on the simplest model that can account for the CMS di-tau excess, we evaluate experimental sen-
sitivities to the additional light resonance using the results reported by the ATLAS collaboration.
We see that a search for the top-quark associated production of the SM Higgs boson that decays
into di-tau sets a strong model-independent limit. We also find that the CP-even scalar interpre-
tation of the light resonance is excluded by the ATLAS results, while the CP-odd interpretation is
not. Furthermore, we discuss the asymmetric di-Higgs production in this simplified model.
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Higgs-strahlung at the LHC in the inert doublet
model: Full next-to-leading electroweak and QCD
corrections

Thursday, 30 November 2023 09:40 (12 minutes)

Full one-loop QCD and electroweak corrections to the Higgs-starhlung process at the LHC, pp —
W*H, ZH in the inert doublet model (IDM) are studied. Taking all available constraints on the
parameter space of the IDM, we consider the case where the IDM qualifies as a good dark mat-
ter (DM) candidate within the freeze-out mechanism and the case where DM constraints are not
imposed, hence the model is not assumed to provide a DM candidate. Within the respective con-
straints we quantify the deviation from the standard model predictions at the one-loop order. For
a better quantification of the deviation from the SM prediction, for the one-loop QCD corrections
we adapt the renormalisation and factorisation scales such that the N3LO are recovered. We stress
the importance of the photon induced real corrections. We find that while the one-loop correc-
tions are large, the deviations from the SM are small. This is particularly true if the present DM
constraints are imposed, the deviations from the SM in this case are a few per-mil and may not be
measured. In case the model does not provide a good DM candidate, the corrections can reach a
few percent. Another motivation for the present work is to show that one-loop electroweak and
QCD corrections for a new physics model can be performed with an automated tool both for the
virtual and the real corrections where for the latter both a dipole subtraction and a phase space
slicing can be implemented.
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Searching for dark neutrinos through exotic Higgs
decays at the ILC

Friday, 1 December 2023 11:45 (15 minutes)

In this study we investigate the feasibility of detecting heavy dark neutrinos (/Ny) through exotic
Higgs decays at the proposed International Linear Collider (ILC), specifically in the channel of
ete™ — qq H with H — vNg — v IW — vl qq. Analyses based on full detector simulations of
the ILD are performed at the center-of-mass energy of 250 GeV for two different beam polarization
schemes with a total integrated luminosity of 2 ab™'. A range of dark neutrino masses between
the Z boson and Higgs boson masses are studied. The 20 significance reach for the joint branching
ratio of BR(H — vNy) - BR(N4 — IW) is about 0.1%, nearly independent of the dark neutrino
masses, while the 50 discovery is possible at a branching ratio of 0.3%. Interpreting these results in
terms of constraints on the mixing parameters |¢;4|? between SM neutrinos and the dark neutrino,
it is expected to have at least a factor of 10 improvement from current constraints.
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Anomalous triple gauge couplings in electroweak
dilepton tails at the LHC and interference
resurrection

Friday, 1 December 2023 09:20 (15 minutes)

We study the electroweak dilepton production with two forward jets at the LHC, aiming to measure
the anomalous triple gauge couplings in the Effective Field Theory (EFT) approach. This process
exhibits a distinctive feature, namely, the interference between Standard Model (SM) and beyond
the SM is resurrected in the inclusive cross section of the full amplitude, including two forward
jets. As a concrete illustration, we perform the detailed analytic and numerical study of the inter-
ference using a simpler toy process, and discuss the subtlety of the effective W approximation. We
propose a new kinematic variable, VBFhardness, that controls the amount of energy flowing into
the dilepton subprocess. We show that an appropriate cut on VBFhardness makes the interference
resurrection manifest.

Finally, we use the invariant mass of the dilepton system as well as the transverse momentum, as
done in the literature, to derive the sensitivity to anomalous triple gauge couplings at the LHC and
the high luminosity LHC. Our result is compared with the existing limits from the experiments.
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Two-loop EW Corrections to Higgs Boson Pair
Production: Yukawa and Self-coupling corrections

Wednesday, 29 November 2023 16:00 (12 minutes)

QCD corrections to Higgs Boson pair production are known at N3LO in the Heavy Top Limit and
NLO including the top quark mass. However, the complete NLO electroweak corrections are cur-
rently missing. Given the current focus of the LHC experiments and knowing that the electroweak
corrections to single Higgs production amount to around 5% and vary strongly depending on the
mass of the Higgs boson, it is now interesting to examine the size of their impact on Higgs pair
production. In this talk, we present exact numerical results for the Yukawa enhanced and Higgs
self-coupling pieces of the electroweak corrections. This challenging 2->2 calculation is carried
out retaining the exact symbolic dependence on all masses and scales during reduction, the result-
ing master integrals are then evaluated at high precision using both the series expansion of the
differential equations and sector decomposition.
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Measurement of the H to ZZ to 4l cross-section in pp
collisions at sqrt{s} == 13.6 TeV with the ATLAS
detector

Wednesday, 29 November 2023 15:20 (12 minutes)

The inclusive Higgs boson production cross-section is measured at an unprecedented energy fron-
tier for the first time in the H to ZZto 4l decay channel, using 29.0 fb-1 of pp collision data collected
with the ATLAS detector at a center-of-mass-energy of sqrt{s} = 13.6 TeV. To reduce the model depen-
dence, the measurement is restricted to a particle-level phase space that closely matches the channel’s
detector-level kinematic selection, and corrected for detector effects. This talk presents the measured
fiducial cross-section for the H to ZZ to 41 process, which is found to be in good agreement with the
corresponding Standard Model predictions. The fiducial measurement is also extrapolated to the
full phase space, assuming Standard Model acceptance and branching fraction.
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Probing the CP Violating top Yukawa coupling at the
LHC

Friday, 1 December 2023 09:40 (12 minutes)

We study Higgs boson production associated with single top or anti-top via t-channel weak boson
exchange at the LHC. The process is an ideal probe of the top quark Yukawa coupling, because we
can measure the relative phase of htt and hWW couplings, thanks to the significant interference
between the two amplitudes. Both the azimuthal asymmetry and the polarization perpendicular to
the scattering plane are found to have the opposite sign between the top and anti-top events. We
identify the origin of the sign of asymmetries, and propose the possibility of direct CP violation
test in pp collisions by comparing the top and anti-top polarization at the LHC.
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Non-factorizable corrections to Higgs production in
Vector Boson Fusion: Beyond Eikonal

Thursday, 30 November 2023 10:00 (15 minutes)

Higgs production in Vector Boson Fusion (VBF) has the second largest cross section at the LHC.
Its signature on collider is characterized by two energetic jets in the forward region. The previous
high-order corrections to VBF Higgs production usually neglect the non-factorizable contribution
which is color suppressed compared to its factorizable counterpart. It was however found in the
leading eikonal approximation that the non-factorizable contribution had an enhancement by a
factor Pi squared. To have a better understanding of non-factorizable corrections to VBF Higgs
production, it is desirable to go beyond leading eikonal approximation. In this talk, I will show
how to expand the two-loop five-point VBF amplitude in the eikonal limit and obtain the first
power correction. A compact integral representation will be presented. With suitable arguments,
only logarithmic and dilogarithmic functions are enough to express the amplitude. The new sub-
leading contribution will change the current estimate of the non-factorizable corrections to VBF
cross section by about 20 percent.
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Measurement of ttH and tH Production in the H to
b Decay Channel at CMS

Thursday, 30 November 2023 12:00 (12 minutes)

Measurement of ttH and tH Production in the H to bb Decay Channel at CMS
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Search for a standard model-like Higgs boson in the
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