
Searches for heavy diboson

resonances with ATLAS
Nikolina Ilic on behalf 

of ATLAS Collaboration

LHCP, Puebla, Mexico

May 21, 2019



Outline 

Recent Results on 

ÅVV O JJ

ÅVH O ’’ὦὦȾЉЉὦὦȾЉ’ὦὦ

ÅDibosonresonance combination 

ÅDi-Higgs O ὦὦ††& Combination

ÅWill expand on novel techniques 
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VV to JJ

Å X = spin-0 radion, spin-1 Heavy Vector Triplet 
aƻŘŜƭ όI±¢ύ ²Ωκ½ΩΣ  spin-2 RandallςSundrum
(RS) graviton 

Å Hadronic decay modes have high BR (67% for 
W and 70% for Z bosons), but high multi-jet 
background

q/gq/g

W/Z

W/Z

q q

qq

X Å Multi-jet (poorly 
modeled in MC ) -
model it by parametric 
function fit to the 
smoothly falling dijet
invariant mass in data
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VV to JJ

ÅAt high momentum, the hadronic decays of the 
W/Z are very collimated ςuse large R = 1 fat jets
ÅRemove soft components from pileup 

(trimming)

ÅClose to granularity limits of calorimeter ςuse 
angular track information to improve spatial 
resolution 

ÅTrack-CaloClusters(TCC): TCC 4-vector is 

combination of  ὴ ȟὉ ȟ– ȟ‰

For Higgs 
/ŀƴΩǘ ǳǎŜ ǘǿƻ лΦп ŎƻƴŜ ƧŜǘǎΗ
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VV to JJ
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Å New W/Z boson taggers to separate from multi-jet 
background use jet substructure (mass, Ὀ and ὲ )

5



VV to JJ

booste
d

1-prong jet identification (quark-gluon)
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Å New W/Z boson taggers to separate from multi-jet 
background use jet substructure (mass, Ὀ and ὲ )
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VV to JJ
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2-, 3-prong jet identification
(W/Z/H bosons)
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Å New W/Z boson taggers to separate from multi-jet 
background use jet substructure (mass, Ὀ and ὲ )

8



VV to JJ
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Å New W/Z boson taggers to separate from multi-jet 
background use jet substructure (mass, Ὀ and ὲ )
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VV to JJ

booste
d

Å New W/Z boson taggers to separate from multi-jet 
background use jet substructure (mass, Ὀ and ὲ )
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CERN-PH-EP-2015-204 

charged hadron multiplicity to reduce multi-jet background 
with radiated gluon that can mimic 2 prong structure
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Use combination of cuts that 
leads to the highest significance
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ATLAS-CONF-2019-003ATLAS-CONF-2019-003

VV to JJ


