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Abstract
A search  for narrow low-mass resonances decaying to quark-antiquark pairs is presented. The search  is based on
proton-proton collision events collected at 13 TeV by the CMS detector at the CERN LHC. The data sample
corresponds to an integrated luminosity of 35.9 fb-1, recorded in 2016. The search  considers the case where the
resonance has high transverse momentum due to initial-state radiation of a hard photon. To study this process, the
decay products of the resonance are reconstructed as a single large-radius jet with two-pronged substructure. The
signal would be identified as a localized excess in the jet invariant mass spectrum. No evidence for such a resonance is
observed in the mass range 10 to 125 GeV. Upper limits at the 95% confidence level are set on the coupling strength
of resonances decaying to quark pairs. The results obtained with this photon trigger strategy provide the first direct
constraints on quark-antiquark resonance masses below 50 GeV obtained at a hadron collider. © 2019 CERN. for the
CMS Collaboration. Published by the American Physical Society under the terms of the
https://creativecommons.org/licenses/by/4.0/Creative Commons Attribution 4.0 International license. Further
distribution of this work must maintain attribution to the author(s) and the published article's title, journal citation,
and DOI.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 99.939

Indexed keywords

Engineering
controlled terms:

Germanium compounds Mass spectrometry Photons Tellurium compounds

◅ Back to results ◅ Previous  ▻Next

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Physical Review Letters
Volume 123, Issue 23, 3 December 2019, Article number 231803

Sirunyan, A.M.a Tumasyan, A.a Adam, W.b Ambrogi, F.b Bergauer, T.b Brandstetter, J.b Dragicevic, M.b
Erö, J.b Escalante Del Valle, A.b Flechl, M.b Frühwirth, R.b Jeitler, M.b Krammer, N.b Krätschmer, I.b
Liko, D.b Madlener, T.b Mikulec, I.b Rad, N.b Schieck, J.b Schöfbeck, R.b Spanring, M.b Spitzbart, D.b

b b b b
  View additional authors

a

b

c

  View additional affiliations

 View references (51)



Collisions | Jets | Proton–proton collisions



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

1 Citation in Scopus

0.72 Field-Weighted

Citation Impact

Cited by 1 document

,  ,

(2019) Physical Review D

Inform me when this document
is cited in Scopus:

 

Related documents

,  ,

(2019) Physical Review D

,  ,

❓  ▻View all metrics



Search for low mass vector
resonances decaying into quark-
antiquark pairs in proton-proton
collisions at s =13 TeV

 Sirunyan, A.M. Tumasyan, A.
Adam, W.

View details of this citation

Set citation alert ▻

 ▻Set citation feed

Search for low mass vector
resonances decaying into quark-
antiquark pairs in proton-proton
collisions at s =13 TeV

 Sirunyan, A.M. Tumasyan, A.
Adam, W.

Search for low-mass resonances
decaying into bottom quark-
antiquark pairs in proton-proton
collisions at s =13 TeV

 Sirunyan, A.M. Tumasyan, A.
Adam, W.

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&offset=2&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85077391071&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85061085232&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&relpos=2
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.123.231803&locationID=1&categoryID=4&eid=2-s2.0-85076638339&issn=00319007&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=05bd7d423a38a6274f005a241578792a&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.123.231803&locationID=1&categoryID=4&eid=2-s2.0-85076638339&issn=00319007&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=ec4ac448117e056bfda6193951e90b85&recordRank=
https://www.scopus.com/sourceid/29150?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=16239550900&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=35222495600&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=56217303000&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=57195404626&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=57204570563&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=56681989400&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=23011684400&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=8436223900&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=56272545200&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=24757923200&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=8791909900&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=16019870600&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=57194835548&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=55350328500&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=35227509400&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=57195487015&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=15825660400&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=57147348800&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=55325317300&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=16246113200&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=57195405319&amp;eid=2-s2.0-85076638339
https://www.scopus.com/authid/detail.uri?authorId=56604219800&amp;eid=2-s2.0-85076638339
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85077391071&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=16239550900&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=35222495600&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56217303000&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85076638339&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85076638339
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85077391071&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16239550900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35222495600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56217303000&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85061085232&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16239550900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35222495600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56217303000&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


Engineering
uncontrolled terms

Confidence levels Coupling strengths Initial state radiations Integrated luminosity

Invariant-mass spectra Proton proton collisions Quark antiquark  pair

Transverse momenta

Engineering main
heading:

Resonance

EMTREE medical
terms:

article body weight hadron mass spectrometry photon quark

Funding details

Funding sponsor Funding number Acronym

California Earthquake Authority CEA

Secretaría de Educación Superior, Ciencia, Tecnología e Innovación SENESCYT

Fundação Carlos Chagas Filho de Amparo à Pesquisa do Estado do Rio de
Janeiro

FAPERJ

State Fund for Fundamental Research of Ukraine Ukraine SFFR

CS Fund Croatia CSF

Fuel Cell Technologies Program FCT

Joint Institute for Nuclear Research JINR

Ministry of Education - Singapore MOE

Pakistan Atomic Energy Commission Pakistan PAEC

Consejo Nacional de Ciencia y Tecnología, Paraguay El CONACYT

National Science and Technology Development Agency Thailand NSTDA

Ministry for Business Innovation and Employment MBIE

Institute for Research in Fundamental Sciences IPM

Missouri University of Science and Technology Taipei MST

Hispanics in Philanthropy HIP

Federación Española de Enfermedades Raras FEDER

California Department of Fish and Game DFG

Secretaría de Estado de Investigación, Desarrollo e Innovación SEIDI

Fundação de Amparo à Pesquisa do Estado do Rio Grande do Sul FAPERGS

National Research Foundation NRF

(2019) Physical Review D

,  ,

(2018) Journal of High Energy
Physics

 

Find more related documents in
Scopus based on:

Search for low mass vector
resonances decaying into quark-
antiquark pairs in proton-proton
collisions at √s=13 TeV

 Sirunyan, A.M. Tumasyan, A.
Adam, W.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85041561955&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Search+for+Low-Mass+Quark-Antiquark&st2=&sid=761d42149d365f39e0edc2b0ba91ba2f&sot=b&sdt=b&sl=50&s=TITLE-ABS-KEY%28Search+for+Low-Mass+Quark-Antiquark%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16239550900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35222495600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56217303000&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85076638339&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85076638339&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85076638339&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

