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ANALYSES COVERED HERE

Title Final State Physics Models Luminosity Reference

Search for new phenomena in dijet events using q? ,W?

37fb−1 of pp collision data collected at CI, Gaussian√
s = 13TeV with the ATLAS detector

jj
W ′ ,Z′ (Leptophobic)

37.0fb−1 arXiv:1703.09127

Search for light dijet resonances with the ATLAS
detector using a Trigger-object Level Analysis Gaussian
in LHC pp collisions at

√
s = 13TeV

jj
Z′ (Leptophobic)

3.4fb−1 ATLAS-CONF-2016-030

Search for new light resonances decaying to jet pairs
and produced in association with a photon or a jet Gaussian
in proton-proton collisions at

√
s = 13TeV Z′ (Leptophobic)

with the ATLAS detector

jjj, jjγ 15.5fb−1
ATLAS-CONF-2016-070

Search for resonances in the mass distribution of b? , Gaussian
jet pairs with one or two jets identified as b-jets Z′ (SSM)
with the ATLAS detector with 2015 and 2016 data

jb, bb
Z′ (Leptophobic)

13.3fb−1 ATLAS-CONF-2016-060

Search for resonances below 1.2 TeV from the mass
distribution of b-jet pairs in proton-proton
collisions at

√
s = 13TeV with the ATLAS detector

bb Z′ (SSM) 3.2fb−1 ATLAS-CONF-2016-031

Search for new high-mass resonances in the dilepton Z′ (SSM)
final state using proton–proton collisions Z′χ
at
√
s = 13TeV with the ATLAS detector

ee,µµ
Z′ψ

13.3fb−1 ATLAS-CONF-2016-045

Search for a new heavy gauge boson resonance decaying
into a lepton and missing transverse momentum in
36fb−1 of pp collisions at

√
s = 13TeV

with the ATLAS experiment

eν,µν W ′ (SSM) 36.1fb−1 ATLAS-CONF-2017-016
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HIGHEST-MASS DIJET EVENT

Highest-mass dijet event recorded at ATLAS (Mjj = 8.12TeV)

3/20



HIGH-MASS DIJETS (RESONANCE)
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RESONANCE ANALYSIS

I The first place to look at a hadron
collider.

I Produced from q/g −→ decays to q/g.
I Search for localized excess over

smoothly-falling background.
I Background produced using sliding

window fit (SWiFt).

SEARCH PHASE: BUMPHUNTER

I Model-independent search algorithm.
I Computes Poisson probability of binned

data given background.
I Bin widths from detector resolution to 1

2

fit range.
I Global p-value of largest excess: 0.63.
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HIGH-MASS DIJETS BACKGROUND MODEL

PREVIOUSLY

I Previous iterations fit QCD bkg with a
global "dijet" function:

f (z) = p1 (1− z)p2 zp3zp4 log z

z =
mjj√
s

I Harder to fit with ad-hoc function as
luminosity increases

SWIFT

I Fit spectrum in overlapping "windows".
30 bins left, 20 bins right

I Perform bkg-only fit with 3-parameter
diject function in each window.

I Evaluate fit at window center.
I Stitch bkg fit together bin-by-bin for full

prediction.
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HIGH-MASS DIJETS (RESONANCE RESULTS)
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gq : coupling to quarks.
Above blue line is excluded.
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DIJETS (ANGULAR)
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W ∗ > 0.44 TeV > 0.06 TeV < 1.2 - > 1.7 TeV
Angular > 0.44 TeV > 0.06 TeV < 1.7 < 1.1 > 2.5 TeV
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ANGULAR ANALYSIS

I Search for angular deviations from SM.
I Sensitive to physics beyond LHC CM

reach - contact interactions (CI).
I Discriminating variable:

χ = e|y
j1−yj2| =

1 + cos θ?

1− cos θ?

I Constructed so that dσ
dχ

is flat for
t-channel LO QCD.

I Simultaneous fit in 7 bins of mass.
I CLS limits with CLB = 0.6
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DIJETS (ANGULAR RESULTS)

Constructive Interference: ηLL = −1
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DIJET TRIGGER-OBJECT LEVEL ANALYSIS (TLA)
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LOW-MASS DIJETS

I How to search at lower Mjj?
I Extremly high event rate −→ limited by

readout bandwidth.
I Use Data Scouting stream: partial events

from jet trigger subsystem.

EVENT SELECTION
mjj pleadT psublT |y?|
< 550GeV > 185GeV > 85GeV < 0.3
> 550GeV > 185GeV > 85GeV < 0.6

ANALYSIS

I Background: global fit to

f (z) =
p1
zp2

e−p3z−p4z
2

I Search using BUMPHUNTER and set
limits.
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DIJET TRIGGER-OBJECT LEVEL ANALYSIS RESULTS

Leptophobic Z′
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2015+2016 dataset analysis in progress.
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DIJETS+INITIAL STATE RADIATION (ISR)

X + γ
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MORE LOW-MASS DIJETS

I Access even lower-mass dijet resonances.
I Triggering on a photon or jet from ISR.
I The cost: reduced signal rate.

EVENT SELECTION
ISR pT (γ/j1) pjetT |y?|

X + γ pγT > 150GeV > 25GeV < 0.8

X + j pj1T > 430GeV > 25GeV < 0.6

ANALYSIS

I Background: global fit to

f (z) = p1 (1− z)p2 zp3+p4 ln z

I p4 is set to zero for X + j.
I Search using BUMPHUNTER and set

limits.
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DIJETS+INITIAL STATE RADIATION RESULTS

Leptophobic Z′ + γ
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HIGH-MASS b-TAGGED DIJETS

>= 1 b-tagged jet
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Search for resonances decaying into b-jets.

EVENT SELECTION

I pj1T > 430GeV,
∣∣ηj1∣∣ < 2.4

I pj2T > 60GeV,
∣∣ηj2∣∣ < 2.4

I |y?| < 0.6

I b-tag 85% working point.

ANALYSIS

I Background: global fit to

f (z) = p1 (1− z)p2 zp3

I Search using BUMPHUNTER and set
limits.
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HIGH-MASS b-TAGGED DIJETS RESULTS
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LOW-MASS b-TAGGED DIJETS

= 2 b-tagged jet
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Search for low-mass resonances decaying into
b-jets.

EVENT SELECTION

I b-tag trigger
I pj1T > 230GeV,

∣∣ηj1∣∣ < 2.4

I pj2T > 90GeV,
∣∣ηj2∣∣ < 2.4

I |y?| < 0.6

I b-tag 70% working point.

ANALYSIS

I Background: global fit to

f (z) = p1 (1− z)p2 zp3

I Search using BUMPHUNTER and set
limits.
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DILEPTON
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Search for Z′.

EVENT SELECTION

I Exactly two electrons or two
opposite-sign muons∣∣η`∣∣ p`T

ee < 2.47? > 30GeV
µ+µ− < 2.5?? > 30GeV

? excluding 1.37 < |η| < 1.52

?? excluding 1.01 < |η| < 1.10

BACKGROUNDS

I MC: Drell-Yan, tt̄, single-top, diboson
I ee channel also has BG from jets

misidentified as electrons
W+jets, multijets
estimated using fake rate matrix method
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DILEPTON RESULTS

Set limits on Z′ (SSM), as well as Z′ from an E6 model with multiple Z′.
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LEPTON + MET
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EVENT SELECTION

I Exactly one electron or muon∣∣η`∣∣ p`T /ET
eν < 2.47? > 65GeV > 65GeV
µν < 2.5 > 55GeV > 55GeV

? excluding 1.37 < |η| < 1.52

BACKGROUNDS

I MC: Charged Drell-Yan (W), tt̄,
single-top, diboson, Neutral Drell-Yan
(Z)

I eν channel also has BG from jets
misidentified as electrons
W+jets, multijets
estimated using fake rate matrix method
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LEPTON+MET RESULTS

Set limits on W ′ (SSM)
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SUMMARY

Summary of 95% CL Exclusions for Benchmark Models
Model Final State Obs. (TeV) Exp. (TeV)
q? jj 6.0 5.8
W? jj 3.4 3.6

3.77 - 3.85
W ′ jj 3.6 3.7
QBH jj 8.9 8.9
CI (ηLL =−1) jj 21.8 28.3
CI (ηLL = +1) jj 13.1 15.0

17.4 - 29.5
b? jb 1.38 - 2.3 2.35
Z′ (Leptophobic) bb 1.5 1.6
Z′ (SSM) `` 4.05 4.06
Z′χ (E6) `` 3.36 3.35

Z′ψ (E6) `` 3.66 3.67

W ′ (SSM) `ν 5.11 5.22

Does not include the 2D Z′ gq vs MZ′

or generic Gaussian limits.

I No evidence for new physics found.
I Several results now utilize full 2015+2016 data; more in progress.
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