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ANALYSES COVERED HERE

Final State

Reference

Search for new phenomena in dijet events using
37fb ™ 1op pp collision data collected at
/s = 13TeV with the ATLAS detector

Search for light dijet resonances with the ATLAS
detector using a Trigger-object Level Analysis
in LHC pp collisions at /s = 13TeV

Search for new light resonances decaying to jet pairs
and produced in association with a photon or a jet

in proton-proton collisions at /s = 13TeV
with the ATLAS detector

Search for resonances in the mass distribution of
jet pairs with one or two jets identified as b-jets
with the ATLAS detector with 2015 and 2016 data

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

Search for new high-mass resonances in the dilepton
final state using proton—proton collisions

at /s = 13TeV with the ATLAS detector

Search for a new heavy gauge boson resonance decaying
into a lepton and missing transverse momentum in
36fb~ L of pp collisions at Vs = 13TeV

with the ATLAS experiment
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HIGHEST-MASS DIJET EVENT

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

Run: 305777
Event: 4144227629
2016-08-08 08:51:15 CEST



HIGH-MASS DIJETS (RESONANCE)

T T

ATLAS

Vs=13 TeV, 37.0 fo™

« Data

Background fit
BumpHunter interval
- qnm =40TeV
G- At M =50Tev

RESONANCE ANALYSIS
» The first place to look at a hadron
collider.
» Produced from g/g — decays to ¢/g.

» Search for localized excess over
smoothly-falling background.

Events / Bin

q* o x10
p-value = 0.63

Fit Range: 1.1 - 8.2 TeV
Iy*| < 0.6

» Background produced using sliding
window fit (SWiFt).

%F oy JES Uncer\alnl‘y L] };
&5 L =
= Il Il Il
2 s e 78 SEARCH PHASE: BUMPHUNTER
m; [Tev] ) .
— : » Model-independent search algorithm.
cading Subleading o \
Py Pr Iyl lysl M
Resonance > 0.44 TV > 0.06 TV < 0.6 - > L1 TeV » Computes Poisson probability of binned
we S044TV >006TV <12 - >LTTV .
Angular > 044 TeV > 0.06 TeV <17 <11 >25TeV data given background.
P > Bin widths from detector resolution to %
Yy -y
Yyt = — fit range.
yit 4 yi2 > Global p-value of largest excess: 0.63.
YB = —
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HIGH-MASS DIJETS BACKGROUND MODEL

PREVIOUSLY

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

c E - 7 _ p2 P3 ,p4alogz
E ATLAS Preli 3 = —
AN . f)=p1(1—-2)"2"%2
2 E . Da 3 -
g 10°p _mur\at}\ " I mjj
o LF —— BumpHunter nte 5 = —
o o EmeIsoT Vs
v E » Harder to fit with ad-hoc function as
10% | . . .
o s : 3 luminosity increases
E pvalue=063 3
1 Fit
or. W1<08 \ SWiIFT
8 o = . . U
H ;Wﬁﬂﬁ,ﬁ% » Fit spectrum in overlapping "windows".
gmnsj\ | JES Uncertainty L 4 30 bins left, 20 bins rlght
ékos:— i = >

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

» Evaluate fit at window center.

» Stitch bkg fit together bin-by-bin for full
prediction.




HIGH-MASS DIJETS (RESONANCE RESULTS)
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Obs. 95% CL upper limit for:

107 E
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107°F Iy1<06 E
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ATLAS
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gq: coupling to quarks.
Above blue line is excluded.
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DIJETS (ANGULAR)

s=13 TeV, 37.0 fb™*
m;>5.4 Tev

ATLAS
® Data —SM
e nLL:fl, A=22 TeV

1IN dN/dx
o
8

CIn, =+1, A=15 TeV
[ Theoretical uncert.
[l Total uncertainty
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=m} 4.0< m; < 43TeV 1

fu
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.W =

1 2 3 4567 10 20 1 2 34567 10 20 30
X X
B
Resonance > 0.44 TeV > 0.06 TeV < 0.6 > 1.1 TeV
we > 044 TeV > 0.06 TeV < 1.2 > 1.7 TeV
Angular >044TeV > 006TeV <17 <11 >25TeV
il L2
vt = y Y
2
1 2
vy ty
YB = ——————

2

ANGULAR ANALYSIS

>

>

Search for angular deviations from SM.

Sensitive to physics beyond LHC CM
reach - contact interactions (CI).

Discriminating variable:

Y= ol 2| _ 1+ cos0*
1 — cos0*
Constructed so that 42 is flat for

dx
t-channel LO QCD.

Simultaneous fit in 7 bins of mass.
CLg limits with CLg = 0.6



DIJETS (ANGULAR RESULTS)
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DIJET TRIGGER-OBJECT LEVEL ANALYSIS (TLA)

S U S LOW-MaAsS DIJETS
§ ATLAS Preliminary E
¢ feiaTev.adn’ » How to search at lower Mj;?

O Betigounan
— » Extremly high event rate — limited by
readout bandwidth.
» Use Data Scouting stream: partial events
from jet trigger subsystem.

pvalve =
Fit Range: ez aey

<06
i ;

500 600 700 800 900 1000 . EVENT SELECTIE{)N STbT <
; (Gev] ™ P P ly”|
ly*| < 0.3 <550GeV > 185GeV > 85GeV < 0.3
2w oy > 550GeV > 185GeV > 85GeV < 0.6
§ ATLAS Preliminary 3
fir (s=13TeV, 3.4 1b™ ]
Data . A
R v NALYSIS
E » Background: global fit to
0 E 1 sy 22
S ] fl2) = Lemposmpas
) J 2P2
L » Search using BUMPHUNTER and set

500 600 700 800 9001000 = . .
m [Gev] limits.




DUET TRIGGER-OBJECT LEVEL ANALYSIS RESULTS

Leptophobic Z’ Gaussian

o r T 1 5 10% T T T 3
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r \ _ . S [ [ j
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201542016 dataset analysis in progress.



DIJETS+INITIAL STATE RADIATION (ISR)

10°

o n

Significance
b

Significance

X+

. Data

76, =030),m, =350 GeV, 0 x50
[ pvaive =067
— Fit Range: 169 - 1493 Gev

ATLAS Preliminary 1
s=13 Tev, 155 fb™

— Background fit
—— BumpHunter interval

200 300 400 500

X+

1000
m [GeV]

. Data

o7 (g, =030, m, =350 GeV. 0'x50
pvalue 206
1 Range: 303 - 611 Gev

[ x«i@, >0 ATLAS Preliminary J
roly1<06 s=13 Tev, 155 fb™ 1

—— Background fit
oo —— BumpHunter interval

MORE LOW-MASS DIJETS
> Access even lower-mass dijet resonances.
» Triggering on a photon or jet from ISR.

» The cost: reduced signal rate.

EVENT SELECTION

ISR pr (v/51) P’ ly*|

X +7 pp >150GeV  >25GeV < 0.8
X +j  pll >430GeV  >25GeV < 0.6

ANALYSIS
» Background: global fit to

fz)=pm@a- z)m SP3tpalnz

> p4 is set to zero for X + j.

» Search using BUMPHUNTER and set
limits.



DUETS+INITIAL STATE RADIATION RESULTS
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HIGH-MASS b-TAGGED DIJETS

>= 1 b-tagged jet

0 10°k T T T
g E ATLAS P‘vel\mmary Vs=13Tev, 13317 3
@ 10° e Data =
& —— Background fit 3
100 —— BumpHunter interval-
E O b%2TeV,0x500 3
10’;* o b"25TEV,UX5007;
E >1 b-tag E|
0 3
E . E|
1OE pralug=oas 3 Search for resonances decaying into b-jets.
1= | | | |
9 S S RNTI
54 r'ﬂ"'m“'."ﬁ""‘ﬁ" EVENT SELECTION
'E 0]
> -1 il .
F 5 ‘ o > pir > 430GeV, |pt| < 2.4
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100 =
] » Background: global fit to
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Tk f (&) =pi (1= 27 2
2 2
§ 3 .
£ » Search using BUMPHUNTER and set
7}

.
i
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2 3 4 5
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HIGH-MASS b-TAGGED DIJETS RESULTS
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Low-MASS b-TAGGED DIJETS

6% AxexBR[pb]

= 2 b-tagged jet

2 r T T ™
§ [ ATLAS Preliminary (s=13Tev,32f0% |
ir o Daa
L 2b-tag —
0 9 — Background fit E
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. T I T TR
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Search for low-mass resonances decaying into
b-jets.
EVENT SELECTION
> b-tag trigger
ph > 230GeV, || < 2.4
Pr > 90GeV, |1?] < 2.4
ly*| < 0.6
b-tag 70% working point.

v

v

v

v

ANALYSIS
» Background: global fit to

f(Z) =p(1=2)"2"

» Search using BUMPHUNTER and set
limits.




DILEPTON

Events

Data/ Bkg

Events

Data/ Bkg

Di-electon

ATLAS Preliminary
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Search for Z’.

EVENT SELECTION

» Exactly two electrons or two
opposite-sign muons
[n] P

ee <2477 > 30GeV

ptpu™ <257 >30GeV

* excluding 1.37 < |n| < 1.52
** excluding 1.01 < |n| < 1.10

BACKGROUNDS
» MC: Drell-Yan, tt, single-top, diboson
» ee channel also has BG from jets
misidentified as electrons

W +jets, multijets
estimated using fake rate matrix method



DILEPTON RESULTS

Local p

Set limits on Z’ (SSM), as well as Z’ from an E model with multiple Z.

10°

T
ATLAS Preliminary Vs = 13 TeV, J Ldt= 133"

Observed Py Z’x—>ll

E Global significance for largest excess
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T T T T
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LEPTON + MET

ev

2 : / . .. . .
H ATLAS Preliminary ~ —W'(3TeV)  « Data . N

107 0. .
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EVENT SELECTION

» Exactly one electron or muon

7 7
|77 1 P ET

ev <2477 >65GeV > 65GeV
0 o O eveso mass (GoV]

pur < 2.5 > 55GeV > 55GeV

v
® * excluding 1.37 < Inl < 1.52
ATLAS Preliminary :vwv“(iley lil\?\la‘a
e WETw Elewen BACKGROUNDS
B caon

DIMutijet

» MC: Charged Drell-Yan (W), tt,
single-top, diboson, Neutral Drell-Yan
@

» ev 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
Obs. (TeV) Exp. (TeV)

Cl(nLr=—1) 7j 21.8 28.3
Cl(nrr =+1) 7j 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) 123 4.05 4.06
7', (E6) 17 3.36 3.35
Z,, (B6) 17 3.66 3.67
W7 (SSM) lv 5.11 5.22

Does not include the 2D Z’ g, vs Mz
or generic Gaussian limits.

» No evidence for new physics found.

» Several results now utilize full 2015+2016 data; more in progress.
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