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Introduction

mass/Pt
* Quarks and gluons differ primarily in how much they radiate (casimir color o
factor C) 2.
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>

Expect gluon jet mass distribution to be shifted higher.

Can this be seen experimentally?

>
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Can we find samples enriched in quarks and gluons?

>

Is experimental resolution enough to resolve these differences?

*  QCD multijet events with differing jet multiplicity have differing quark , Shdm% Cut
and gluon composition 00 GeV Gluon Purity
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Further Motivation

* Supercede 2015 data dijet analysis done and provide a measurement of jet mass
in a boosted, gluon majority channel for the first time
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Event selection
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Methodology
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Methodology

Need to correct for inefficiencies, backgrounds, and smearing from detector
effects

>

unfold data to particle level X B

Least squares minimization to approximate x

Z(x) = (y - Ax)"Vy, 7 (y - Ax)

* + detector resolution ~
. . . . 1 O
* covariance matrix V. encodes uncertainties £ Y
Yy L
o _ , _ = + statistical fluctuations
* account for theoretical and experimental sources of systematic ! 3 S S ——
uncertainties — y
" Response matrix is 4D in pr, m;,, at detector and particle level — unrolled to 2D
for unfolding
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Unfolding
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° Due to lower statistics, we merge | .
570 680

an additional p; bin for the trijet GEN pr (GeV) GEN pr (GeV)

case compared to the dijet case
(4 bins vs. 5 bins).
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Results
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Summary
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Our searches can only be as precise as our understanding of the SM
QCD jet mass measurement

>

two samples that contain varying fractions of quarks and gluons: dijet and softest trijet

>

Perform a 2D unfolding in jet p and mass, both groomed and ungroomed

Observe shift in the mass peak between even mixture and gluon-enriched samples
Next steps

>

further improve response matrix stability

>

additional quark-enriched Z+jet channel being worked on in parallel
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Triggers

* Use all available HLT AK8 PF Jet Triggers

Trigger efficiencies are calculated using reference trigger of the bin below

~ Prr1 2 Pref & Pruir>pr; & tg,,

€; =

trig,,, f

* Derive trigger turn on p+ by finding where a fit to data of the efficiency reaches 0.99 (0.98 for 2016 due to lower efficiencies
overall)
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Other kinematic plots
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Unfolding inputs

Fakes
* Misses/Acceptance

>

>

subtracted like a background
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events passing the generator level selection but failing reconstructed

treated as inefficiency —> Reco axis is scaled to acceptance
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Uncertainties
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Summary plots — ungroomed comparison
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Summary plots — groomed comparison
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