
Abstract: A search for new resonances decaying into two hadronic jets is reported using the entire dataset of proton-proton collisions 
recorded at √s = 13 TeV with the ATLAS detector at the Large Hadron Collider between 2015 and 2018, corresponding to an integrated 
luminosity of 139 fb-1. The dijet invariant mass distribution is compared to a smoothly-falling background prediction obtained by fitting the 
data. No significant excess is observed. Excited quarks with masses below 6.7 TeV are excluded at the 95% confidence level. Model-
independent limits on Gaussian-shaped signals of various widths in dijet mass distribution are also set.  
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Event Selection 

Category Inclusive 2b 

Jet pT [GeV] > 150 

|Δφ(jj)| > 1.0 

Jet η - < 2.0 

|y*| < 0.6 < 0.8 

mjj [GeV] > 1100 > 1133 
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The Standard Model predicts dijet events with a 
smoothly falling invariant mass distribution, mjj. 
A new particle decaying into quarks (or gluons) 
would emerge as a bump on the mjj spectrum. 

No significant deviation from the expected 
background is observed so limits on various signal 
models can be derived. Here shown is the upper limit 
on resonances with a generic Gaussian shape.    

The background is 
estimated by fitting the mjj 
spectrum. The sliding 
window fit method is applied  
to data using the parametric 
function: 
 

f(x) = p1(1-x)p2xp3+p4 ln(x)+p5 ln(x)2      
 

where x = mjj/√s and pi are 
free parameters. 
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A new particle could have a sizeable 
coupling to b-quarks and in that case 
the sensitivity would be significantly 
enhanced by identifying jets containing 
b-hadrons (b-tagging). Several other dijet analyses are 

performed to set limits on the Z’ in 
a wide range of resonance 
masses. 

A big 
improvement is 
seen in the limit 
due to better b-jet 
identification and 
smaller associated 
uncertainties. 

No significant deviation from the expec-
ted background is observed so an upper 
limit on the DM mediator Z’ is derived. 


