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PatLas  Introduction

e Benchmark models:
e Spin 0: Extended Higgs sector
e Spin 1: Heavy Vector Triplets (HVT)

e Spin 2: Randall-Sundrum Graviton
(RSG)

N Events

e Search for heavy resonances decaying to ' M
pair of bosons

e VV—qqqq [1]

o W—s viqq [2], VW— frqq [3], e Will focus on diboson
VV— lqq [4] resonance searches
e VV combination [5] sensitive to high mass
o VH— vubb, fubb, £fbb [6] e Results with
e hh—bbbb[7] sensitivity also to
o 7v[8] lower masses available
(91, [101)
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$atLas  Introduction

EXPERIMENT

e Some interesting results from Run 1
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attas Boosted Boson Tagging

e Boosted topology requires identification of boosted hadronic boson
decays
e Look for large-R jets (anti-kT R=1.0)
e Use jet grooming techniques to remove contributions from pile up and

soft QCD
e Exploit jet mass and substructure (D) to identify W/Z/H bosons

Initial jet Polpy < fau Trimmed jet
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Paras VV—JJ

e Look for two large-R jets (anti-kT R=1.0),

boson tagged, p%m) >450 (200) GeV large-R jet
e N tracks associated with jet < 30 Viet
° lyn —ysl <12 p§1+p§2 <0.15 p_,v;_p
SV

e Background dijet events modelled with a power Vie
law function; validated in MC and data control

. large-R jet
regions.
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©aras VV— vid, (vd, 00)

e One V decays hadronically
e Reconstructed as large-R jet, boson tagged, pJ: >200 GeV

e Other V decays leptonically (either 0, 1, or 2 charged leptons)

P—t\-{i—P
’,'W
I4
\"
vrqq fvqq llqq

Niep 0 1 2
E}}”SS >250 GeV >100 GeV -
Topology  |A¢(EF*, J)| > 0.6 p¥/mgld >0.4 p¥/mg,,J >0.4

Mye ~ Mz
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©aras VV— vud, ), 00)

datamc

S. Shaw (The Universi

Events/GeV

e Backgrounds estimated in MC and validated
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Yaras VWV — vvd, (vd, 00)
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©aras V'V Resonances Combination
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o Better sensitivity after combination when compared to Run-1.
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@anas VH Resonances

e Look for V— leptons, H—bb

e Require one large-R jet, pr >250 GeV, mj; ~ mpy

e Use b-tagging on small-R track jets associated to large-R jet
e Require 1 or 2 b-tags

vvbb lvbb 2lbb
Niey 0 1 2
Emiss >200 GeV >100 GeV -
Topology  |A@(EMSs J)| > 2m/3 Mg ~ My
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$artas  VH Resonances

e Backgrounds estimated in MC and validated in control regions
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$artas  VH Resonances
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©aras VH Resonances 7
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©atas hh Resonances

zzzzzzzzzz

e Look for either 4 resolved small-R (anti-kT R=0.4) jets, or two
large-R jets

e Resolved analysis looks for 4 b-tagged jets, p]TJ > 150 GeV,
AR(j,j) < 1.5

e Merged analysis looks for 3 or 4 b-tagged small-R track jets
associated to large-R jets, pJ @ >350(250) GeV

ry

p*ﬂ%p

d 4
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%arLas  hh Resonances

e Multijet background estimated in sidebands and validated in control

regions
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©aras  hh Resonances
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%arias 7/~ Resonances

e Consider Z— ¢
o EI > 0.3Myes, Mup ~ My
e and Z— qq decays
e Large-R, boson tagged jet, pJ. >200 GeV, EJ. >250 GeV
e Signal modelled by double sided crystal ball (¢/-y) or crystal ball +
gaussian (J7)
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%arias 7/~ Resonances
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$atLas  Summary

e Many searches for diboson resonances ongoing

e So far no significant excesses observed, and limits set on a range of
models

e More data coming soon, so stay tuned!
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1Al

atLas 8 TeV vs 13 TeV

ATLAS Exotics S hes* - 95% CL E 1 ATLAS Preliminary

Status: March 2016 [Ldt=(32-203) b V5=8,13TeV
Model y  Jetst E’;"“ JL " Limit Reference
T T T
ADD Gox +8/a = 21 Yes 32 Mg 6.5 TeV. 0=z 160807773
ADD non-resonant (¢ y - - 23 n=3mz 14072410
ADD QBH - (q o= 203 13112008
ADI 2 - 36 | Ma 83TeV 1512.01530
/ADD BH high . pr =2j - 32 |Ma 8.2TeV. Mo = 3 TeV, rot BH 1606.02265
/ADD BH multijet 23 - 36 | Ma 9.55TeV = 6. Mo = 3 TeV, rot BH 1512.02586
RS1 Gux — (0 - - 203 K/ Mgy = 0.1 14054123
RS1 Gy 2y - - 23 KMy~ 01 1504085
Bulk RS Gyx — WW - qqlv. Tep 1 Yes 32 | Gyxmass. 1.06 TeV. ki o ATLAS-CONF-2015.075
Bulk RS Gyx — HH — bbbb - 4b - 32 | Gux mass. 480-770 GeV. kiMpy = 1.0 1608,
Buk RS grx - ¢ Tesr 2162102 Yos 203 | TAY -0925 150507018
2UED/RPP lep 22b24] Yes 32 | KKmass 1.46 TeV. Tier (1,1), BRIAY — 1) « 1 ATLAS-CONF-2016.013
SSM 2" — 1t 2ep - - 32 | 2tmass 34Tev ATLAS-CONF-2015.070
SSMZ' e 2r - B b 2 150207177
Leptophobic Z' — bb - 2b - 32 | 2'mass 15TeV. 1603.08791
SSM W’ — (v Tep - Yes. 32 | W mass 4.07 Tev. 1606.03977
HVT W’ — WZ — gqwwmodel A Oe.p 1 Yes 32 | W mass 16TeV av=1 ATLAS-CONF-2015-068
HVT W’ WZ = qggqmodel A — 20 - 32 |Wmss 13816 TV = ATLAS CONF.2015.073
HVT W’ — WH — (vbbmodelB  1e.u  1-2b,1-0] Yes 32 | W mass 1.62TeV. =3 ATLAS-CONF-2015-074
HVTZ' 2 ZH - whbmodelB  Ocu  12b10] Yos 32 |Z0mass 176 ToV. s=3 ATLAS.CONF 2015074
LRSM Wj, = th 1e, 1) Yes 203 14104103
LRSM W) — tb oe - 203 1408 0886
. Claqaq - 2 - 36 [ 78TV 1~ -1
Clqalt 2em - - a2 |a 24TV -1 ATLASCONF-2015.070
Cl wutt 2e,u(SS) 21b,14) Yes 203 ICul =1 150404605
. Axial-vector mediator (Dirac OM) ~ O e, =1 Yes 32 | 1.0TeV n-025 ..-1 n m{x) <250 GeV 160407773
Adxial-vector mediator (Dirac DM) O e.pi, 1y 1) Yes. 32 | 710 GeV. m{x) <150 GeV 1604.01:
ZZyy EFT (Dirac DM) Oep 1J4,51)  Yes 32 M. m(r) < lsn s-v ATLAS-CONF-2015-080
Scalar LQ 1* gen 2e 22 - 32 |Lo; 1605.06035.
Scalar LQ 2% gen 24 22f - 32 | 160506035
Scalar LQ 3" gen Tep 21523 Yes 203 1508.04735.
VLQTT — He + X Ten 22023 Yos 203 Tin (1) dovtiet 150504206
VLQ VY - Wb + X Tew 21623) Yes 203 Yin(B) dovtiet. 150504006
VLQ BB — Hb + X Tew 22023] Yos 203 isospin singlet 150504208
VLQ BB -+ Zb+ X 2:3eu 22216 - 203 Bin (BY) doutot 14095500
VLA QQ — WaWq Tep 24) Yes 203 1509.04261
Ty WE Tew 21625) Yes 203 150305425
Excited quark q” — ay Ty - ez 151205910
Excited quark ¢* — qg - 2j - 36 1512.01530
Excited quark b" — bg - et - a2 160308791
Excited quark b* — Wt 1b,20j Yes 203 1 151002664
- 203 30TV 14112521
Excited loplon - 203 A= 16TV 14112921
- 203 14078150
LRSM Majorar 2j - 203 m( W) = 2.4 TeV, no mixing 1506.06020
- 203 OF pracucton, BRUH- - (01 120237
riplot H= — ¢ - - 23 OF producton, BRIH - (r)<1 14112921
op. b Yes 203 s =02 14105404
icles - 23 OF praducton. g = 5¢ 150404188
Magnatic monopoles. - 7o OF producton. s = 1g0.spin1/2 | 150908059
I i
Vi=13TeV. 10t 1 10
Mass scale [TeV]

“Only a selection of the available mass limits on new states or phenomena is shown. Lower bounds are specified only when explicitly not excluded.
Small-radius (large-radius) jets are denoted by the letter j (J).
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