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We propose a light scalar search topic in exotic Higgs decay final states to be carried out using CEPC detector
simulation so as to examine the first-order electroweak phase transition phenomenon search sensitivity in such
future lepton collider experiment. The work will not only strengthen the R&D physics program but also provide
advice on detector design optimization so as to improve the search sensitivity.
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TWiki > = LHCPhysics Web > LHCEW > EWWG3 (2020-09-14, RobertoCovarelli)

LHC Electroweak Multiboson Subgroup

This public page documents relevant discussions and results in the Multiboson subgroup of the LHC electroweak group.

Organization of the Group

The activities of the group are organised by subgroup conveners:

» ATLAS: Joany Manjarres Ramos, Kristin Lohwasser

« CMS: Philip Chang, Roberto Covarelli, Pietro Vischia
» Theory: Jonas Lindert and Celine Degrande
« Send mail to conveners

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/EWWG3
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ATLAS{ZHRIERP

In case of any
information
inconsistency, please
contact % Atlas
Secretariat.

shu.li@cern.ch

& Physicist
1 TDLI
Tsung-Dao Lee Institute

B Institute Representative

(TDLI)

SNuU nas 5 assignea appointment recoras:

M Convener of subgroup: Generator Infrastructure and Tools

2018-04-01 2019-09-30

M Convener of subgroup: Electroweak Physics

2017-04-01 2018-03-31

M Convener of subgroup: MC Validation (discontinued Oct 2017)

2015-12-01 2017-01-31

In case of any inconsistencies, please contact &% Martine Desnyder-lvesdal.
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Organisation and responsibilities

Higgs WG Subgroups

HP Marianna Testa Higgs Prospects and Upgrade

Overall coordination and Higgs group theory contacts
Stephane Jezequel

HGam Anthony Morley Diphoton and Zgamma

Chen Zhou SM Higgs XS and BR
HzZzZ Christos Anastopoulos ZZ, ZH(invisible), and dimuons Higgs properties

Will Leight BSM Higgs
HwWw Yun-Ju Lu wWwW

Kristin Lohwasser

HLep Duc Bao Ta Ditaus

Kathrin Becker

MC production Shu Li, Dpniela Rebuzzi

Hannah Arnold VH(bb), VBF(bb), and bH(bb)
Grid group space Heather Gray
e e
Statistics forum Aaron Armbruster
HTop Judith Katzy Higgs production in association withtop . oo
Trigger Ki Lie, Rhys Owen
Tamara Vazquez Schroeder T
Photons Elisabeth Petit
HComb Nicolas Morange Higgs Properties and combinatons . oo
Electrons Sarah Heim
Sarah Heim
Jets Tae Hyoun Park
CDM Priscilla Pani (on leave) Common Dark Matter (shared with HDBS, Exoticsand SUSY)
MET Tae Hyoun Park
James Frost o ER 0 CERTYRIRTETE
Muons Weitao Wang
valeriolppolite o e TR A )
Taus Antonio De Maria
: b-Tagging Jelena Jovicevic
Other Working Groups : —
PMG Ana Rosario Cueto Gomez, Liza Mijovic (+ MC Production contacts)
Hepdata Dag Gillberg
ASG Arturo Sanchez Pineda

. LHC Higgs Cross Sections

There is also a central table on the PhysicsGroupLiaisons twiki page.

28



ATLAS{ZHRIERP

Inner Tracking Combined Performance Group

Conveners: Valentina Cairo, Maximilian Goblirsch

(atlas-perf-idtracking-conveners@cern.ch)

Please sign up to eGroup: hn-atlas-id-tracking-performance@cern.ch

All important messages will be circulated via this list.

What is going on

- on Zoom mostly in 2020!!!
« Summary list of recent plenary meetings 7
« Mailing List

racking recc;fnmendations
o Calibration, sysematics and instructions of tools
o InDetTrackingEfficiency, InDetTrackingFake, InDetTrackinglPResolution

¢ Large Radius Tracking in Rel 22
« Ongoing Papers and Notes

Newcomers: Start here!

« Introduction from 2019! (latest!!!)
o Example how to run tracking!
= Intro Slides 7

= Git repo with examples 7

o Basics to Truth Definitions for Tracking
= Truth for Tracks?

o Vertexing tutorial (2015)
| (2018 - Start Here)
perigee parameters

o Tracking CP MC samples

Sub-groups and Task Forces

Mestng | i

Paolo Sabatini, Javier Jimenez Pena Tue, 5:30 pm twiki

Alignment ~— Paolo Sabatini, Javier Jimenez Pena Tue, 5:30 pm  twiki
Clustering and Tracking In Dense Environments Marco Battaglia, Gabriel Facini Wed 5:00 pm twiki
Vertexing Vadim Kostyukhin, Ke Li Thurs , 4:30 pm  twiki
Upgrade Tracking Thomas Strebler, Noemi Calace Wed, 3:30 pm  twiki

ITK Software
Heavy lon

Soshi Tsuno, Marco Battaglia
Susumu Oda, Pat Ward

Philippe Calfayan, Christian Grefe
Nick Styles

Petr Balek

Responsibles
ID Software

Goetz Gaycken, Shaun Roe
Ke Li

Maria Moreno Llacer, Susana Cabrera Urban, Shih-Chieh Hsu
Shaun Roe, Goetz Gaycken, Tim Ayde

Per Johansson
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TWiki > m AtlasProtected Web > AtlasPhysics > HiggsWorkingGroup > Higgsbb (2020-09-30, HannahArnold)

Physics Analysis R22 Validation ATLAS H->bb SubGroup
4 Introduct|0n Convenors: Andrew Chisholm, Hannah Arnold
+ Physics Analysis Contacts Contact People

4 Participating Analyses from each PA group

« Hbb Derivation: Giuseppe Callea, Antonio Giannini (from DBL)
* CxAOD Analysis Framework: Jonathan Hays, Chikuma Kato

ral (AB, common part) : Chikuma Kat
o Egamma: Ava Lee(electron), Bo Liu (photon)

o Muons: Weitao Wang, Masahiro Yamatani(from DBL) (outgoing)

o Tau : Christopher Deutsch (from HBSM)

Introduction
This page lists the analyses involved in the Release 22 Physics Validation effort. .

1 1 + Higgs Comb/ATLAS-CMS Combination: Thomas Calvet (outgoing), Brian Moser
PhySICS AnaIySIS ContaCtS * Hbb EFT contact: Thomas Calvet (outgoing), Brian Moser

« Stat Framework: Nicolas Morange, Thomas Calvet, Yanhui Ma

Evgeny Soldatov

Top Tomas Dado (initially Marco Vanadia)

Chiggs  Chikuma Kalo

HDBS Bill Balunas

Exotics  James Frost
SUSY  Alvaro Lopez Solis
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Physics Briefing New milestone reached in the study of electroweak
;aeiizltissps, EPS 2019, Physics Symmetry brea k|ng

ATLAS observes the electroweak production of two jets in association with a Z-
boson pair

By ATLAS Collaboration, 15th July 2019

n 22III]IIIIIII|III|III|I|I|IIIIIIIIIIIIIII .E lllllllllllllllllllllll[lllllllllllllll
5 W ZZ(EW) 1 2 35 ATLASPreliminary e Data  mmZZ(EW)
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e 4 e C = 2 @mOthers [@mZZ(QCD)
F mZzz(Qco) WeezZ § [ fS=13TeV.190'R0Z"" EiNonRes
g [Others  7ZUncertainty - 3 sob- cEwjj E999ZZ 7 Uncertainty -
e — Signal Region
ATLAS Preliminary = C
Vs =13 TeV, 139 fo™ 1
teet
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BDT Output BDT Output

https://atlas.cern/updates/physics-briefing/milestone-electroweak-symmetry-breaking 31
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ATLASYIIEHEE : AISWWSWZeghd iR

Physics Briefing

Tags: Physics Results, ICHEP2018,

o]

IS
S
X
o
Z/40 TONG

Quarks observed to interact via
lightsabers”

minuscule “weak

STDM group
By ATLAS Collaboration, 5th July 2018
—r 1. 1| 1. 1. .| 1.t 1t [ Tt Tt T Tt | T T 1T C\,I 45 — e T or e rererer T T+
i) .. F ATLAS Preliminary oD =
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https://atlas.cern/updates/physics-briefing/weak-lightsabers
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ATLASYIIBiSE

Physics Briefing

Tags: EXOT group, Physics Results, g aT| AS Collaboration, 8th May 2018

new physics

The ATLAS collaboration is continuing to scour the wealth of data
provided by the LHC for any signs of physics beyond the particles
and interactions described by the Standard Model. One approach
is to search for new forces in addition to the Standard Model's
electroweak and strong interactions. Such forces could be
propagated by new massive bosons playing the role the W and Z
bosons have in mediating the electroweak force.

A recent ATLAS measurement extends searches for new bosons
up to masses about 70 times the mass of the Z boson. The search
examines events where the postulated boson (X) would decay
into an energetic photon plus a W or Z boson. ATLAS is well
suited for detecting such events, initially selecting an energetic
photon and subsequently identifying highly-boosted W/Z bosons
from their decays to quark-antiquark pairs. The mass of the X
boson can be obtained directly from the decay products and
evidence for the X boson would appear as an excess of events
above background. Alas, no such excess is observed, allowing
improved limits to be set on the production of an X boson in the
mass range from 1.0 to 6.7 TeV.

Since all-things-Higgs are of particular interest these days at the
LHC, the ATLAS measurement also carries out the first search for
a massive new boson decaying to a Higgs boson plus a photon.
This signal is identified using decays of Higgs bosons with the
Iargest branchlng ratio, namely a pair of b quarks As shown in

H(bb) +y3tiiRSHMIIES

Searching for forces beyond the Standard Model

>
D 42l e Data ]
6 107 Background Fit + 16 E
=4 F - my=1TeV (6 B=135fb) 7
; my=2 TeV (o B=20 fb) _
€ 10 =
) E E
> E 3
i} C
1oL ATLAS n
E Vs=13TeV,36.1fb" =
E g — X - Hy, Spin(X)=1, BTAG category 3
3 —— f t f ——
c 2
S -2 E
7] E 1 1 1 1 I n

3
m;, [TeV]

Invariant mass spectrum of a jet ), selected as the candidate for

an H—bb decay, and a high-energy photon. The black points show
the data with the solid blue curve a parameterized smoothly falling
mass spectrum. The dotted red peaks illustrate what would be
expected for X—+H+g signals of mass 1.0 or 2.0 TeV. The bottom
panel shows that there are no significant deviations of the data
from a smoothly falling mass spectrum. (Image: ATLAS
Collaboration/CERN)

https://atlas.cern/updates/physics-briefing /searching-forces-beyond-standard-model
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ATLASHIIRHEE : VH(bb)RIHIE

Physics Briefing Measuring the beauty of the Higgs boson

s: Higgs boson, Physics Results ATLAS Collaboration
Run 2, Higgs Seminar 2020 htt S

ATLAS

EXPERIMENT

Run: 338349
Event: 616525246
2017-10-16 20:24:46 CEST
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ATL-COM-PHYS-2018-745
Observation of electroweak production of a same-sign $W$ boson pair in association with two jets in $pp$ collisions at $\sqrt{s}=13$ TeV with the ATLAS detector

Bittrich, Carsten (Institut fuer Kern- und Teilchenphysik, Technische Universitaet Dresden) ; Di Clemente, William Kennedy (Department of Physics and Astronomy, University of Pennsylvania) ;
Duffield, Emily Marie (Lawrence Berkeley National Laboratory and University of California, Berkeley) ; Geng, Cong (University of Michigan, Department of Physics) ; Gonella, Giulia (Albert-
Ludwigs-Universitaet Freiburg) ; Guo,Jun (Shanghai Jiao Tong University) ; Heinemann, Beate (DESY,Hamburg and Zeuthen) ; Herrmann, Tim (Institut fuer Kern- und Teilchenphysik, Technische
Universitaet Dresden) ; Iltzsche Speiser, Franziska (Instltut fuer Kern- und Teilchenphysik, Technische Universitaet Dresden) ; Kobel, Michael (Institut fuer Kern- und Teilchenphysik, Technische
Universitaet Dresden) ; Koeneke, Karsten (Albgg itget Freiburg (DE)) ; Kroll,Joe (Department of Physics and Astronomy, University of Pennsylvania) ; Lee, Claire Alexandra
(Brookhaven National Laboratory (BNL *’ Liu,Jianbei (University of Science and Technology of China) ; Liu, Yanlin (University of Science and Technology of
China) ; Manjarres Ramos, Joany Andreina (Instit er Rern- und leilchenphysik, Technische Universitaet Dresden) ; Mittal, Monika (Shanghai Jiao Tong University) ; Mwewa, Chilufya (University
of Cape Town) ; Ospanov, Rustem (University of Science and Technology of China) ; Pagan Griso, Simone (Lawrence Berkeley National Laboratory and University of California, Berkeley) ; Pleier,
Marc-Andre (Brookhaven National Laboratory (BNL)) ; Potamianos, Karolos Jozef (DESY, Hamburg and Zeuthen) ; Shapiro, Marjorie (Lawrence Berkeley National Laboratory and University of
California, Berkeley) ; Sommer, Philip (University of Sheffield) ; Todt, Stefanie (Institut fuer Kern- und Teilchenphysik, Technische Universitaet Dresden) ; Wu, Yusheng (University of Science and
Technology of China) ; Xu, Wenhao (University of Michigan, Department of Physics) ; Yacoob, Sahal (University of Cape Town) ; Yang, Haijun (Shanghai Jiao Tong University) ; Zhang, Liging
(University of Science and Technology of China) ; Zhao, Zhengguo (University of Science and Technology of China) ; Zhou, Bing (University of Michigan, Department of Physics) ; Zhu,Junjie
(University of Michigan, Department of Physics) Hide

04 Jun 2018.- mult. p.

Particle Physics - Experiment

CERN LHC; ATLAS

same-sign WW ; vector boson scattering ; electroweak symmetry breaking ; EWEAK

This Letter presents the observation and measurement of electroweak production of a same-sign $W$ boson pair in association with two jets using 36.1 fb$*{-11$ of proton--proton collision
data recorded at a center-of-mass energy of $\sqrt{s}=13$ \TeV\ by the ATLAS detector at the Large Hadron Collider. The analysis is performed in the detector fiducial phase-space region,
defined by the presence of two same-sign leptons, electron or muon, and at least two jets with a large invariant mass and rapidity difference. A total of 122 candidate events are observed for a
background expectation of $69 \pm 7$ events, corresponding to an observed signal significance of 6.5 standard deviations. The measured fiducial signal cross section is $\sigma*{\textrm
{fid.}}=2.89*{+0.51}_{-0.48} \textrm{(stat.)\\ *{+0.29}_{-0.28} \textrm{(syst.) \textrm{ fb}$.
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ATL-COM-PHYS-2018-1338

Measurements of cross sections and search for the electroweak production of ZZ in association with two jets in four-lepton and two-lepton plus two-neutrino channel

Chen,Jing (University of Science and Technology of China) (+) ; Geng, Cong (University of Michigan, Departmep hanghai Jiao Tong University) (+) ; Kotwal, Ashutosh

(Duke University, Department of Physics) (+) ; Li, Bing (University of Michigan, Department of Physics) (4Li, Shu (Tsung-Dao Lee Institute) (+LALiu,Jianbei (University of Science and Technology
of China) (+) ; Liu, Mingyi (University of Science and Technology of China) (+) ; Liu, Yanlin (University of Science and Technology of China) (+) ; Mittal, Monika (Shanghai Jiao Tong University) (+)

Show all 26 authors
12 Sep 2018.- mult. p.

Particle Physics - Experiment

CERN LHC; ATLAS

VBS ; ZZ ; EWEAK

Measurements of cross sections and search for the electroweak production of ZZ in association with two jets and constraints on anomalous quartic couplings in four-lepton and two-lepton plus
two-neutrino channel, using 80/fb data at 13 TeV, from year 2015 to 2017.
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ATL-COM-PHYS-2019-295
Evidence for the electroweak Zgammajj cross section in pp collisions at sqrt(s)=13 TeV with the ATLAS Detector - Paper Draft

Helary, Louis (Physikalisches Institut) (+) ; Lorenzo Martinez, Narei (LAPP, Univ. Grenoble Alpes, Univ. Savoie Mont Blanc, CNRS/IN2P3, Annecy) (+) ; Dartsi, Olympia (LAPP, Univ. Grenoble Alpes,
Univ. Savoie Mont Blanc, CNRS/IN2P3, Annecy) (+) ; Di Ciaccio, Lucia (LAPP, Univ. Grenoble Alpes, Univ. Savoie Mont Blanc, CNRS/IN2P3, Annecy) (+) ; Sauvan, Emmanuel (LAPP, Univ. Grenoble

Alpes, Univ. Savoie Mont Blanc, CNRS/IN2P3, Annecy) (+) ; Koletsou, Iro (LAPP, Univ. Grenoble Alpes, Univ. Savoie Mont Blanc, CNRS/IN ion (DESY, Hamburg and
Zeuthen) (+) ; Smart, Ben (Rutherford Appleton Laboratory) (+) ; Lenzi, Bruno (European Laboratory for Particle Physics, CERN) (+)§dJ. Shu (Tsung-Dao Lee Institute) (+

05 Apr 2019.-10 p.

Particle Physics - Experiment
CERN LHC; ATLAS

Vector boson scattering ; Standard Model ; EWEAK

The measurement of the electroweak Zgamma production in association with two jets in proton-proton collisions is presented. The data collected by the ATLAS detector at the Large Hadron
Collider in 2015 and 2016 at a centre-of-mass energy of sqrt(s) = 13 TeV are used, corresponding to an integrated luminosity of 36.1 fb-1. Events containing two identified leptons, either
electrons or muons, one photon, and two jets are selected. The electroweak production of Zgamma bosons in association with two jets is measured with an observed and expected significance
of 4.1 standard deviations. The fiducial cross-section for electroweak production including interference effects is measured.
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ATL-COM-PHYS-2019-466

Search for Hy resonances in boosted large-R jet plus photon final states with 140 fb~! pp collision data at 4/5=13 TeV collected by the ATLAS detector
Chen, Boping (lowa State University) (+) ; Liu, Bo (lowa State University) (+) ; Chen, Chunhui (lowa State University) (+) ; Yu,Jie (lowa State University) (+ﬂ' i:Shu (Tsung-Dao Lee lnstituteé !+i >
Liang, Zhijun (Institute of High Energy Physics, Chinese Academy of Sciences) (+) ; Goshaw,Alfred (Duke University, Department of Physics) (+) ; Feng, Minyu (Duke University, Department of
Physics) (+) ; Cui, Han (Institute of High Energy Physics, Chinese Academy of Sciences) (+) ; Shi, Liaoshan (Academia Sinica, Taipei) (+) Show all 19 authors

03 May 2019.- mult. p.

Particle Physics - Experiment

CERN LHC ; ATLAS

EXOTICS

A search for a narrow heavy boson resonance in a decay mode of a Higgs boson and a photon, Hy, is performed using proton-proton (pp) collision data at a center-of-mass energy of 13 TeV.
The pp data set is collected by ATLAS during the whole LHC run-1I data taking period, corresponding to an integrated luminosity of 14Ofb‘l .The events are selected using a trigger on high Ep
photons followed by the identification of the boosted Higgs boson decaying to a pair of b-hadrons. To improve the search sensitivity,a novel H — bb tagging method, center-of-mass (CoM)
tagging method, is implemented to enhance the signal tagging efficiency. The measurements are compared to model predictions of the production of neutral resonances X with spin 1. Upper
limits on the heavy resonance mass in the range of 700—5000 GeV are set through searches on the mass of the large-R jet and the photon. The most stringent constraints are set to date.
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ATL-COM-PHYS-2019-1276
Measurement of VH, H — bb with the ATLAS detector

Al Khoury, Konie (Universite Paris-Saclay, CNRS/IN2P3, 1JCLab, 91405, Orsay) (+) ; Calvet, Thomas Philippe (Centre de Physique des Particules de Marseille (CPPM), IN2P3-CNRS) (+) ; Ma, Yanhui
(Department of Physics and Astronomy, University College London) (+) ; Schopf, Elisabeth (University of Oxford, Particle Physics) (+) ; Abidi, Syed Haider (Department of Physics, University of
Toronto) (+) ; Ahmadov, Faig (Joint Institute for Nuclear Research) (+) ; Ambroz, Luca (University of Oxford, Particle Physics) (+) ; Argyropoulos, Spyridon (Albert-Ludwigs-Universitaet Freiburg) (+)
; Arnold, Hannah (FOM - Institute SAF Nikhef and University of Amsterdam/Nikhef) (+) ; Atkin, Ryan Justin (University of Cape Town) (+) ; Bernardi, Gregorio (Laboratoire de Physique Nucleaire et
de Hautes Energies (LPNHE), Sorbonne Universite, Universite de Paris, CNRS/IN2P3) (+) ; Bortoletto, Daniela (University of Oxford, Particle Physics) (+) ; Buzatu, Adrian (Academia Sinica, Taipei)
(+) ; Cabras, Grazia (Universita e INFN, Bologna) (+) ; Calderini, Giovanni (Laboratoire de Physique Nucleaire et de Hautes Energies (LPNHE), Sorbonne Universite, Universite de Paris,
CNRS/IN2P3) (+) ; Charman, Thomas Paul (Queen Mary University of London) (+) ; Ciungu, Bianca Monica (Department of Physics, University of Toronto) (+) ; Deramo, Louis (Northern Illinois
University) (+) ; Da Cunha Sargedas De Sousa, Mario Jose (Shandong University) (+) ; Dao, Valerio (European Laboratory for Particle Physics, CERN) (+) ; Didenko, Mariya (Tomsk State University)
(+) ; Foti,Maria Giovanna (University of Oxford, Particle Physics) (+) ; Gargiulo, Simona (Albert-Ludwigs-Universitaet Freiburg) (+) ; Grivaz,Jean-Francois (Universite Paris-Saclay, CNRS/IN2P3,
1JCLab, 91405, Orsay) (+) ; Hays Jonathan Michael (Queen Mary University of London) (+) ; Jiggins, Stephen (Albert-Ludwigs-Universitaet Freiburg) (+) ; Kato, Chikuma (Tsung-Dao Lee Institute) (+)
; Ke, Yan (Stony Brook Unjive . Klein, Matthew Henry (University of Michigan, Department of Physics) (+) ; Lee, Ava Chloe Audrey (Department of Physics and Astronomy, University College
London) Diu, Kun (Tsung-Dao Lee Institute) (+) ; Liu, Qibin (Tsung-Dao Lee Institute) (+) ; Luise, |laria (Laboratoire de Physique Nucleaire et de Hautes
Energies (LPNHE g universite de Paris, CNRS/IN2P3) (+) ; Mallik, Usha (University of lowa) (+) ; Marchiori, Giovanni (Laboratoire de Physique Nucleaire et de Hautes Energies
(LPNHE), Sorbonne Universite, Universite de Paris, CNRS/IN2P3) (+) ; Masubuchi, Tatsuya (International Center for Elementary Particle Physics and Department of Physics, The University of
Tokyo) (+) ; Morange, Nicolas (Universite Paris-Saclay, CNRS/IN2P3, 1JCLab, 91405, Orsay) (+) ; Moser, Brian (FOM - Institute SAF Nikhef and University of Amsterdam/Nikhef) (+) ; Noguchi, Yohei
(Kyoto University, Department of Physics) (+) ; Parida, Bibhuti (Tomsk State University) (+) ; Piacquadio, Giacinto (Stony Brook University) (+) ; Rettie, Sebastien (Department of Physics and
Astronomy, University College London) (+) ; Robson, Aidan (University of Glasgow, SUPA - School of Physics and Astronomy) (+) ; Scanlon, Timothy Paul (Department of Physics and Astronomy,
University College London) (+) ; Sekula, Stephen Jacob (Southern Methodist University, Department of Physics) (+) ; Spiteri, Dwayne Patrick (University of Glasgow, SUPA - School of Physics and
Astronomy) (+) ; Stamenkovic, Marko (FOM - Institute SAF Nikhef and University of Amsterdam/Nikhef) (+) ; Sumida, Toshi (Kyoto University, Department of Physics) (+) ; Thompson, Paul
(University of Birmingham) (+) ; Tsybychev, Dmitri (Stony Brook University) (+) ; Tosciri, Cecilia (University of Oxford, Particle Physics) (+) ; Vittori, Camilla (Universita e INFN, Bologna) (+) ; Wang,
Peilong (Southern Methodist University, Department of Physics) (+) ; Wang, Song-Ming (Academia Sinica, Taipei) (+) ; Wang, Wei (Nanjing University) (+) ; Wang, Weitao (University of Science and
Technology of China) (+) ; Weiser, Christian (Albert-Ludwigs-Universitaet Freiburg) (+) ; Windischhofer, Philipp Jonas (University of Oxford, Particle Physics) (+) ; Zhang, Lei (Nanjing University) (+)
Hide

03 Oct 2019. - mult. p.

P

Particle Physics - Experiment
CERN LHC; ATLAS

Higgs ; Hbb ; VH ; VHbb ; HIGGS ; HIGGS

This supporting note describes the measurement of the SM Higgs boson produced in association with a vector boson, and decaying to a pair of b-quarks. This measurement uses pp collision
data collected with the ATLAS detectors during the LHC Run-2 period at ﬁ = 13 TeV, corresponding to an integrated luminosity of 139 \ifb. It includes the descriptions of object and event
selections as well as signal and background modelling. The systematic uncertainties, statistical treatment used to extract the measurement and results are discussed. This measurement uses a
multi-variate analysis to enhance the sensitivity to the signal and exctract the observed signal strength, significance and STXS measurements. A measurement of the SM diboson (¥Z) signal
and signal strength extraction of the V, H — bb process from the my,;, shape are also performed as cross checks of the main analysis.
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ATL-COM-PHYS-2019-1125
Search for the Standard Model Higgs boson produced in association with a vector boson and decaying to a pair of b-quarks using large-R jets

Dao, Valerio (European Laboratory for Particle Physics, CERN) (+) ; Arnold, Hannah (FOM - Institute SAF Nikhef and University of Amsterdam/Nikhef) (+) ; Bortoletto, Daniela (University of Oxford,
Particle Physics) (+) ; Buckley, Andrew (University of Glasgow, SUPA - School of Physics and Astronomy) (+) ; Callea, Giuseppe (University of Glasgow, SUPA - School of Physics and Astronomy) (+) ;
Calvetti, Milene (INFN Pisa and Universita’ di Pisa, Dipartimento di Fisica) (+) ; Camacho Toro, Reina (Laboratoire de Physique Nucleaire et de Hautes Energies (LPNHE), Sorbonne Universite,
Universite de Paris, CNRS/IN2P3) (+) ; Chen, Cheng (University of Science and Technology of China) (+) ; Coelho Barrue, Ricardo Filipe (Laboratorio de Instrumenta\c{c}\-ao e Fisica Experimental
de Particulas - LIP, Lisbon) (+) ; Conde Muino, Patricia (Laboratorio de Instrumenta\c{c]\~ao e Fisica Experimental de Particulas - LIP, Lisbon) (+) ; Costa Batalha Pedro, Rute (Laboratorio de
Instrumenta\c{c]\~-ao e Fisica Experimental de Particulas - LIP, Lisbon) (+) ; Da Cunha Sargedas De Sousa, Mario Jose (Shandong University) (+) ; Di Gregorio, Giulia (INFN Pisa and Universita' di
Pisa, Dipartimento di Fisica) (+) ; Du Pree, Tristan Arnoldus (FOM - Institute SAF Nikhef and University of Amsterdam/Nikhef) (+) ; Foti, Maria Giovanna (University of Oxford, Particle Physics) (+) ;
Francavilla, Paolo (INFN Pisa and Universita' di Pisa, Dipartimento di Fisica) (+) ; Grivaz,Jean-Francois (LAL, Univ. Paris-Sud, IN2P3/CNRS, Universite Paris-Saclay) (+) ; Han,Jingyi (Shandong
University) (+) ; Huang, Yicong (University of Science and Technology of China) (+) ; Jiggins, Stephen (Albert-Ludwigs-Universitaet Freiburg) (+) ; Kato, Chikuma (Tsung-Dao Lee Institute) (+) ; Liu,
Yanwen (University of Science and Technology of China) (+) ; Mallik, Usha (University of lowa) (+) ; Masubuchi, Tatsuya (International Center for Elementary Particle Physics and Department of
Physics, The University of Tokyo) (+) ; Moser, Brian (FOM - Institute SAF Nikhef and University of Amsterdam/Nikhef) (+) ; Prell, Soeren (lowa State University) (+) ; Rizzi, Chiara (European
Laboratory for Particle Physics, CERN) (+) ; Robson, Aidan (University of Glasgow, SUPA - School of Physics and Astronomy) (+) ; Roda, Chiara (INFN Pisa and Universita' di Pisa, Dipartimento di
Fisica) (+) ; Scanlon, Timothy Paul (Department of Physics and Astronomy, University College London) (+) ; Schopf, Elisabeth (University of Oxford, Particle Physics) (+) ; Vergel Infante, Carlos
Miguel (lowa State University) (+) ; Wang, Weitao (University of Science and Technology of China) (+) ; Weiser, Christian (Albert-Ludwigs-Universitaet Freiburg) (+) ; Yu,Jie (lowa State University)
(+) ; Ma, Yanhui (Shandong University) (+) ; Di Bello, Francesco Armando (INFN Roma and Sapienza Universita’ di Roma, Dipartimento di Fisica) (+) ; Kado, Marumi (INFN Roma and Sapienza
Universita' di Roma, Dipartimento di Fisica) (+) ; Calvet, Thomas Philippe (Stony Brook University) (+) ; Chen, Chunhui (lowa State University) (+) ; Scuri, Fabrizio (INFN Pisa and Universita’di Pisa,
Dipartimento di Fisica) (+) ; Spiteri, Dwayne Patrick (University of Glasgow, SUPA - School of Physi +) ; Van Stroud, Samuel (Department of Physics and Astronomy, University
College London) (+) ; Li,Changgiao (University of Science and Technology of China)€§ ; Li, Shu (Tsung-Dao Lee Institute) H)Ma, LianLiang (Shandong University) (+) ; Windischhofer, Philipp
Jonas (University of Oxford, Particle Physics) (+) Hide

02 Sep 2019.- mult. p.

Particle Physics - Experiment

CERN LHC; ATLAS

Higgs ; bottom quark ; W/Z boson ; boosted ; largeR ; HIGGS

This supporting note describes a search for the Standard Model Higgs boson produced in association with a vector boson and decaying to a pair of b-quarks using large-R jets. The analysed
pp-collision data collected by the ATLAS detector in the years 2015-2018 at a centre-of-mass energy of \sqrt{s} = 13 TeV corresponds to an integrated luminosity of 139 fb*{-1}.
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This paper presents the fiducial cross-section results for high transverse momentum Zy production in the Z — bb decay channel as well as the Z — bb mass distribution in proton-proton
collisions at 13 TeV. The data analysed were collected between 2015 and 2016 with the ATLAS detector at the Large Hadron Collider. The Z — bb decay is reconstructed from jets with pT>200
GeV found with the anti-k, R = 1.0 jet algorithm which are groomed to remove contributions from underlying events and additional proton-proton collisions. To tag Z bosons b-tagged

R = 0.2 track jets matched to the large-R calorimeter are used as proxy for the b-quarks. Two grooming techniques with different performance, trimming and soft-drop, are used in the
analysis. The signal yield is extracted from a fit to the jet mass distribution.
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