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Abstract

In this paper, a collider signature of a heavy Higgs boson at 14

TeV HL-LHC is studied, where the heavy Higgs boson decays

into a pair of standard model (SM) Higgs boson, which further

decays to bbZZ state and subsequently to bbℓ ℓ ν ν  final state.

To study this, we consider singlet scalar extension of the SM

and select the parameter space and mass of the heavy Higgs

boson such that it prefers a strong first-order electroweak

phase transition (EWPT). The study is done following the bbZZ

analysis of CMS Collaboration and further using parameterized

machine learning for final discrimination which simplifies the

training process along with an improved discrimination between

signal and background over the range of benchmark points.

Despite the lower branching fraction, this channel can be a

potential probe of the EWPT with the data sets collected by the

CMS and ATLAS experiments at the 14 TeV HL-LHC with 3
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ab  of integrated luminosity and a production of resonant di-

Higgs signal can be potentially discovered up to 490 GeV of

resonance mass.

Export citation and abstract

Previous article in issue

Next article in issue

Access this article

The computer you are using is not registered by an institution
with a subscription to this article. Please choose one of the
options below.

Login

IOPscience login

Purchase from
Article Galaxy
CCC RightFind

−1

BibTeX RIS

Access through
USP - Universidade de Sao Paulo

Add h i tit ti

https://iopscience.iop.org/article/10.1088/1361-6471/ad66ed
https://iopscience.iop.org/article/10.1088/1361-6471/ad66ed
https://iopscience.iop.org/article/10.1088/1361-6471/ad6170
https://iopscience.iop.org/article/10.1088/1361-6471/ad6170
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstxSV0h_VZpW9c6y_kR6y0HgNpkYzW8lEUAnRMCECSB2U0Sq-4elkIHF9YW_LnPzFB2XCUJwIfY6ovi0Yx4VQN_lrx79REdG5ckU9jFHOFmiHGgEuSKFHvgCTdnXOb33APNlhglx40asU58CMaJbjaBMtkP0HUOWyE-fMwANCjo0zxBZmof4KNVGDeuExO_GJf7lg_vwSpmcnKVVs1htx09suMO83nMBIYWpRxwFhDCuNcKUwF94Arqm7QXBX3qzGw-vWONlB3hRnG_UPfrAQEiBB-eXFeqI6SOO-dU7IofwrF8otCmbMxcC4OHX1AMc0Di6fhL4R-stlKtIQ5lUpFxc1zwnt3J_Q7FNsFWhkndLGcUdiAXYh-A6UtDzG3tYGnW7ewhsvaaPowDEsDJ554&sai=AMfl-YRxBmmDFzgTzI3yPIFHgm17SyZslvYbbhTxjs5FcefoYLTq8XF6R27GLK4dEw0esocvTQ_tlMD3kr2KwIAe9sFk4pfzKuLhxAnENxLnKqjoehr1vIuSj_MhklKwcfh4O4z7Wy9NN6_ImEqlSsD4s99IRajOuCYZt61HDFLf8qarQOVbghZpMFa-jy17yMe4oR2peXs-ideOrzdIP0BjbtFU2n22ajwHgTIWXo6R6O9V-_OT574&sig=Cg0ArKJSzL0-3m2CzFEV&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://physicsworld.com/a/a-low-vibration-wire-scanner-fork-for-free-electron-lasers/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstxSV0h_VZpW9c6y_kR6y0HgNpkYzW8lEUAnRMCECSB2U0Sq-4elkIHF9YW_LnPzFB2XCUJwIfY6ovi0Yx4VQN_lrx79REdG5ckU9jFHOFmiHGgEuSKFHvgCTdnXOb33APNlhglx40asU58CMaJbjaBMtkP0HUOWyE-fMwANCjo0zxBZmof4KNVGDeuExO_GJf7lg_vwSpmcnKVVs1htx09suMO83nMBIYWpRxwFhDCuNcKUwF94Arqm7QXBX3qzGw-vWONlB3hRnG_UPfrAQEiBB-eXFeqI6SOO-dU7IofwrF8otCmbMxcC4OHX1AMc0Di6fhL4R-stlKtIQ5lUpFxc1zwnt3J_Q7FNsFWhkndLGcUdiAXYh-A6UtDzG3tYGnW7ewhsvaaPowDEsDJ554&sai=AMfl-YRxBmmDFzgTzI3yPIFHgm17SyZslvYbbhTxjs5FcefoYLTq8XF6R27GLK4dEw0esocvTQ_tlMD3kr2KwIAe9sFk4pfzKuLhxAnENxLnKqjoehr1vIuSj_MhklKwcfh4O4z7Wy9NN6_ImEqlSsD4s99IRajOuCYZt61HDFLf8qarQOVbghZpMFa-jy17yMe4oR2peXs-ideOrzdIP0BjbtFU2n22ajwHgTIWXo6R6O9V-_OT574&sig=Cg0ArKJSzL0-3m2CzFEV&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://physicsworld.com/a/a-low-vibration-wire-scanner-fork-for-free-electron-lasers/
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Farticle%2F10.1088%2F1361-6471%2Fad4fab
https://www.reprintsdesk.com/landing/po.aspx?id=doi:10.1088/1361-6471/ad4fab&utm_campaign=iop-b2c&utm_source=iop&utm_medium=referral
https://www.rightfind.com/vlib/order/OpenURLReceive.aspx?action=order&doi=10.1088/1361-6471/ad4fab
https://iopscience.iop.org/export?type=article&doi=10.1088/1361-6471/ad4fab&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?type=article&doi=10.1088/1361-6471/ad4fab&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract


Purchase this article from our trusted document delivery
partners.

Rent from

This article is available from DeepDyve.

Make a recommendation
To gain access to this content, please complete the
Recommendation Form and we will follow up with your librarian
or Institution on your behalf.

For corporate researchers we can also follow up directly with
your R&D manager, or the information management contact at
your company. Institutional subscribers have access to the
current volume, plus a 10-year back file (where available).

You may also like
JOURNAL ARTICLES

CMS Physics Technical Design Report, Volume II: Physics
Performance

Heavy Higgs bosons at the LHC upgrade

Boson-boson scattering and Higgs production at the LHC from a six
fermion point of view: four jets + lν processes at 𝒪(α )em

6

https://www.deepdyve.com/lp/iop/probing-electroweak-phase-transition-in-extended-singlet-scalar-model-UNklCTzU9F?key=iop-publishing
https://www.deepdyve.com/lp/iop/probing-electroweak-phase-transition-in-extended-singlet-scalar-model-UNklCTzU9F?key=iop-publishing
https://www.deepdyve.com/lp/iop/probing-electroweak-phase-transition-in-extended-singlet-scalar-model-UNklCTzU9F?key=iop-publishing
https://iopscience.iop.org/page/journal-recommendation
https://iopscience.iop.org/article/10.1088/0954-3899/34/6/S01
https://iopscience.iop.org/article/10.1088/0954-3899/34/6/S01
https://iopscience.iop.org/article/10.1088/1674-1137/44/9/093103
https://iopscience.iop.org/article/10.1088/1126-6708/2006/03/093
https://iopscience.iop.org/article/10.1088/1126-6708/2006/03/093
https://iopscience.iop.org/article/10.1088/1126-6708/2006/03/093
https://iopscience.iop.org/article/10.1088/1126-6708/2006/03/093


Further investigation of the model-independent probe of heavy
neutral Higgs bosons at LHC Run 2

Exploration of heavy Higgs bosons at a 100 TeV hadron collider
withinthe semi-constrained next-to-minimal supersymmetric
standard model

A complete parton level analysis of boson-boson scattering and
electroweak symmetry breaking in ℓν + four jets production at the
LHC

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjst-67ZbVsLBtdDJSO3CGQNjjb04FpJ7f6MXEAdd1rNZfV1KAPlgHFPZ0hTqPmF4eyxY5Mi1ZqK7ouUtQzs251Y450F5FR3zxntBrtr8vzRLiLPyVsXqEHDxi4g_BrJJQBmP1lTgnVYli2vMkCrP1onaiJOkxkPGhZadDltn1PkpzBjKAUskf5qY4r0tU4OnCp4FKyHCb3IXr6b09Srk2LmYPl-qiRqvy3av4u4Bjqa1_rMFDSRQ15GUxATtjHTdIusxh1Jz3HLyzNWZ5lnYKSf5QcsUBd2NxRY-lZcyV7nJjwyrBmR01fpHJBU50XvmLL_D5BmgqxUBGTJGKzJ_2g9QRDD9ju7H7trROZIJcoe04RG6kCocHwLLJdzRIFlDrQY7H9r7rJQ1zpdz2-2zFZyHFGchjP1QkIVu&sai=AMfl-YQL7BBtWcAA_ry8yYWN8Y7rEXgI5IiSd0ZXleHTr7MrF7WIendwlmzHxeJU3YUXsuQ3PGDIwyTebScfb83o796LR9kBRZVt6blQkjvP6T3RdPNwfGI1ZP3_5GQFkUxfZkUMJP_IFIlYmytwEEGzhqH6diKtFECsRNOJlc_vB0Xza6j0Ylvm-QuVqBOiQDskbWhfWOezoo79xiw_GLYTJYha8AfOdEiVJPUGSkTUWL63l1OxrWA&sig=Cg0ArKJSzBfvTVwbDzRg&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://physicsworld.com/a/a-low-vibration-wire-scanner-fork-for-free-electron-lasers/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjst-67ZbVsLBtdDJSO3CGQNjjb04FpJ7f6MXEAdd1rNZfV1KAPlgHFPZ0hTqPmF4eyxY5Mi1ZqK7ouUtQzs251Y450F5FR3zxntBrtr8vzRLiLPyVsXqEHDxi4g_BrJJQBmP1lTgnVYli2vMkCrP1onaiJOkxkPGhZadDltn1PkpzBjKAUskf5qY4r0tU4OnCp4FKyHCb3IXr6b09Srk2LmYPl-qiRqvy3av4u4Bjqa1_rMFDSRQ15GUxATtjHTdIusxh1Jz3HLyzNWZ5lnYKSf5QcsUBd2NxRY-lZcyV7nJjwyrBmR01fpHJBU50XvmLL_D5BmgqxUBGTJGKzJ_2g9QRDD9ju7H7trROZIJcoe04RG6kCocHwLLJdzRIFlDrQY7H9r7rJQ1zpdz2-2zFZyHFGchjP1QkIVu&sai=AMfl-YQL7BBtWcAA_ry8yYWN8Y7rEXgI5IiSd0ZXleHTr7MrF7WIendwlmzHxeJU3YUXsuQ3PGDIwyTebScfb83o796LR9kBRZVt6blQkjvP6T3RdPNwfGI1ZP3_5GQFkUxfZkUMJP_IFIlYmytwEEGzhqH6diKtFECsRNOJlc_vB0Xza6j0Ylvm-QuVqBOiQDskbWhfWOezoo79xiw_GLYTJYha8AfOdEiVJPUGSkTUWL63l1OxrWA&sig=Cg0ArKJSzBfvTVwbDzRg&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://physicsworld.com/a/a-low-vibration-wire-scanner-fork-for-free-electron-lasers/
https://iopscience.iop.org/article/10.1088/1674-1137/40/2/023101
https://iopscience.iop.org/article/10.1088/1674-1137/40/2/023101
https://iopscience.iop.org/article/10.1088/1674-1137/ad5663
https://iopscience.iop.org/article/10.1088/1674-1137/ad5663
https://iopscience.iop.org/article/10.1088/1674-1137/ad5663
https://iopscience.iop.org/article/10.1088/1126-6708/2009/05/015
https://iopscience.iop.org/article/10.1088/1126-6708/2009/05/015
https://iopscience.iop.org/article/10.1088/1126-6708/2009/05/015




IOPSCIENCE

Journals

Books

IOP Conference
Series

About IOPscience

Contact Us

IOP
PUBLISHING

Copyright 2024
IOP Publishing

Terms and
Conditions

Disclaimer

PUBLISHING
SUPPORT

Authors

Reviewers

Conference
Organisers

https://iopscience.iop.org/journalList
https://iopscience.iop.org/booklistinfo/home
https://iopscience.iop.org/conference-series
https://iopscience.iop.org/conference-series
https://iopscience.iop.org/page/aboutiopscience
https://ioppublishing.org/about-us/contact-us/
https://ioppublishing.org/legal/copyright/
https://ioppublishing.org/legal/copyright/
https://iopscience.iop.org/page/terms
https://iopscience.iop.org/page/terms
https://iopscience.iop.org/page/disclaimer
https://publishingsupport.iopscience.iop.org/
https://publishingsupport.iopscience.iop.org/publishing-support/reviewers/
https://publishingsupport.iopscience.iop.org/publishing-support/organisers/
https://publishingsupport.iopscience.iop.org/publishing-support/organisers/


Developing
countries access

IOP Publishing
open access policy

Accessibility

Privacy and
Cookie Policy

Text and Data
mining policy

https://ioppublishing.org/
https://www.facebook.com/ioppublishing/
https://www.linkedin.com/company/iop-publishing/
https://www.youtube.com/channel/UC6sGrQTcmY8NpmfGEfRqRrg
https://ioppublishing.org/wp-content/uploads/2020/11/WeChat-QR-Code.png
https://www.weibo.com/u/2931886367
https://bsky.app/profile/ioppublishing.bsky.social
https://www.threads.com/@iop.publishing
https://iopscience.iop.org/info/page/developing-countries-access
https://iopscience.iop.org/info/page/developing-countries-access
https://publishingsupport.iopscience.iop.org/open_access/
https://publishingsupport.iopscience.iop.org/open_access/
https://iopscience.iop.org/page/accessibility
https://ioppublishing.org/legal/privacy-cookies-policy/
https://ioppublishing.org/legal/privacy-cookies-policy/
https://ioppublishing.org/legal/textanddataminingpolicy/
https://ioppublishing.org/legal/textanddataminingpolicy/

