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Room for Improvement

Lingering questions....

@ SM does not accommodate quantum gravity (gravitons)
o If the SM is valid to 10! GeV, why are masses < 1 TeV?
o “Hierarchy problem”

@ ~85% of matter is not contained in the SM
o Dark matter

@ (non) unification of gauge couplings

@ No room for Dark Energy

@ Many others....

e no explanation for mass structure of fermions
e baryon/antibaryon asymmetry
o neutrino masses and mixing

[...motivates some ‘“‘new physics” at or above the weak scale]
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Extended Gauge Sectors
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Generic search for extended gauge sectors

@ Weakly coupled: Extended gauge model (EGM) W’

@ Strongly coupled: Technicolor, Composite Higgs, etc.
o Simplified models, e.g. Heavy Vector Triplet
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Extra spacetime dimensions
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v~ Introduction
@ ATLAS and the LHC

o Accelerator and detector
o Detector performance
o Standard Model physics results

@ Searching for exotic diboson resonances

o W' — tvit

o VI — Eéqq

o V' — luqq

o VI = JJ

o Combined Search

@ Looking ahead to Run 2 (and beyond)
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Run 1 Highlights
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A Toroidal LHC ApparatuS

Tile calorimeters

N LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet
Semiconductor fracker

Transition radiation tracker
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ATLAS Performance

g 0.02p T e e % ‘Anu-k‘R:‘Oz‘lF_‘M‘-*J‘E‘S*—insw(ucr‘)rreclu‘)n‘ HH“ATLAS‘7
< £ Electrons, |n|<0.6 4y - ee B v -4 ]
0.015 *7 - ee — E Data 2011, s =7 TeV,I Ldt=4.7 b =
E » 3 g n=05 Total ]
0.01 Calibration uncertainty5 S D Zi}:‘ uncertainty 1
E a et
0.005 ] © Multijet balance
E + © n-intercalibration
Ot o=y demhsmgll % =1 -+ Single particle
E 3 © ]
-0.005 4 £ ]
-0.01F = ]
00155 atiAS \5=8 TeV,ILdt:ZO.S (L
Yo7 N N FUE N PR TR, SUTT P o)
10 20 30 40 50 60 70 80 90 100 2x10°
E; [GeV] P [Gev]
- —Y—————————————— > Lo T I I
IS [ ATLAS = Bkg ~Highp_ ] 8 F :41':.;43 ﬁ’rellmlnary No jets p, > 20 GeVE
o &5 efore pile-up suppression E
‘E‘ 10 E 01<hi<25 —e— TP approximation —#- dR - m  Pile-up suppression STVF B
= E L-203m* — . o Pile-up suppression Extrapolated Jet Area Filtered ]
g r Probes Combined] 5 o5F 4 Pile-up suppression Jet Area Filtered A
2 [ 2012 Data, \s = 8 TeV 1 © F B
S 1E-Chain 1 CB+ST Muons 3 r B
Lo 3 o 20 =
! 1 £ r ]
> £ R ]
5 10t w455 Tranandantat 0
® E a” F AAAAAA‘.‘AAAA .. ot ]
& Fo £, £ P Minimum Bias ]
£ a -
© r w10 el Data 2012 ]
2 102 £ s 3
g Ex \s= 8 TeV ]
i £ " et
102 ot Ll | I I I B
20 0 200 400 600 800 1000 1200

X E; (event) before pile-up suppression [GeV]

on Resonan




Jet Substructure for Hadronic W/Z

Bosons at rest
w
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“Jet Substructure” allows us to dis-
criminate signal from background

@ Boosted bosons have a 2-prong
shape

o Different from QCD evolution
of gluon or quark

@ Validation via SM
measurement

@ New J. Phys. 16 113013
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Boosted Bosons

Clustering
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Boosted Bosons

Common large- R/merged jet (J) selection:
o Cambridge-Aachen jets, R = 1.2
@ Reclustering mass-drop split-filter algorithm (BDRS-A)
e Use subjets to require \/yr = min(pjfl,pf-rQ)Ang/mlg > 0.45

@ Require mass to be in window around W or Z mass (window size
varies)
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Boosted Bosons

QCD Jets
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Searches for Exotic Diboson

Resonances




v~ Introduction
v" ATLAS and the LHC

v" Accelerator and detector
v" Detector performance
v" Standard Model physics results

@ Searching for exotic diboson resonances

o W' — tvit

o VI — Zéqq

o V' — luqq

o VI = JJ

o Combined Search

@ Looking ahead to Run 2 (and beyond)
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ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary

Status: ICHEP 2014 JLdt=(1.0-203) b V5=7,8TeV
Model Ly Jets ET® [ram’ Mass limit Reference
ADD Gyx + /9 - 12i Yes 47 : ! 12104491
/ADD non-resonant {{ 2e.pn - - 203 ATLAS-CONF-2014-030
ADD QBH — {q Ten 1 - 203 1311.2006
ADD QBH - 2j - 203 1o be submitted to PRD
/ADD BH high N7y 2u(8S) - - 203 1308.4075
ADD BH high 3 pr slew 22i - 203 14054254
RS1 Gy — {1 2eq - - 203 1405.4123
RST Gy —» WW = ol 2en - Yes 47 1208.2660
Bulk RS Gkx — ZZ — (lqq 2eqp 2j/1d - 203 ATLAS-CONF-2014-039
BUKRS Gy — HH — bbbb - 4b - 195 |Gucmass 590710 Gev [l ATLAS-CONF-2014-005
Bulk RS gy — tt Tep =z1b =102 Yes 143 ATLAS-CONF-2013-052
'z, ED 2eqn - - 5.0 1209.2535
2y - Yes 4.8 ATLAS-CONF-2012-072
SSMZ' -t 2ep - - 203 1405.4123
SSM Z' — 1t 2r - - 195 ATLAS-CONF-2013-066
SSM W' = fv Ten - Yes 203 ATLAS-CONF-2014-017
EGM W’ — WZ = (v 't" Bep - Yes 203
% EGM W’ — WZ — qqtt 2eyp 2j/1d - 203 ATLAS-CONF-2014-039.
&  RsM Wb Tep  2b01] Yes 143 ATLAS-CONF-2013-050
LRSM W}, — tb Oeu 21b1J - 203 o be submitied to EPJC
Clqaqq - 2j - 48 12101718
5 e w2 T RGO soe 0
Cluutt 2e,u(SS) z1b,21j Yes 143 ATLAS-CONF-2013-051
S EFT DS operator (Dirac) Oen 12 Yes 105 a50% GLior m(x) <80 GeV | ATLAS-CONF-2012447
Q" EFT D9 operator (Dirac) Oep  1451] Yes 203 at90% CL for m(y) < 100 GeV. 1309.4017
Scalar LQ 1 gen 2e >2j - 10 1112.4828
Scalar LQ 3" gen temir 1b1j - 47 1303.0526
Vector-like quark TT — Ht + X Teu 22bz4j Yes 143 Tin (T8) doublet ATLAS-CONF-2013-018
_g Vector-like quark TT — Wb+ X  1epu =21b=3] Yes 143 isospin singlet ATLAS-CONF-2013-060
§ g Vector-like quark TT — Zt + X 2/23e,u  >2/>1b - 203 Tin (T.8) doublet ATLAS-CONF-2014-036
T & Vectorikequark BB — Zb+ X 2x3eu  =221b - 203 Bin (B.Y) doublet ATLAS-CONF-2014-036
Vector-like quark BB — Wt + X 2e,u(SS) 21b,21] Yes 143 Bin (T;B) doublet. ATLAS-CONF-2013-051
Excited quark q° — qy 1y 1j - 203 only u* and d", A 1309.3230
Excited quark q” — ag - 2 - 203 oy andd, A 10 be submited 0 PRD
Excited quark b* — Wt tor2ep1b2jort] Yes 47 left-handed coupling 1301.1583
Excited lepton ¢* — ¢y 2euly - - 130 =22TeV 1308.1364
LSTCar » Wy teuly - Yes 203 1o be submitted to PLB.
LRSM Majorana v 2eu 2j - 2.1 m(Wg) =2 TeV, no mixing 1203.5420
Type Il Seesaw 2ep - - 58 1V4|=0.055, |V, |=0.063, | V;|=0 ATLAS-CONF-2013-019
g Higgs triplet H** — ¢ 2e,41(SS) - - a7 DY production, BR(H™** — ¢¢)=1 12105070
Multi-charged particles - - - 44 DY production, [ql = 4e 13015272
Magnetic monopoles - - - 20 DY production, lg| = 1go 12076411

1 1 1
- - 107 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.



Searches for heavy W' bosons

6(pp—X) x BR(X—VV) [fb]
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Searches for Bulk-RS Gravitons

o(pp—X) x BR(X V) [fb]
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W' —WZ — tvt

e =3e/u+ ERss > 25 GeV

@ Reconstruct m(W Z) using
W -mass constraint

@ SM W Z modeled with MC, tested
in A(b(ég,ErT“iSS) > 1.5
@ Require Ay(W,Z) < 1.5
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e =3e¢/u+ ETmiSS > 25 GeV

@ Reconstruct m(W Z) using
W -mass constraint

@ SM W Z modeled with MC, tested
in A(b(fg,E%‘iSS) > 1.5

@ Require Ay(W,Z) < 1.5

10 All channels combined
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V' — ZV = U

Search for V! — ZZ /W Z — llqq:

@ ee or uy pair, with
66 < m(¢l) < 116 GeV

@ 3 categories cover 0.3-2.0 TeV

@ CR using mass sidebands

o W' and G* interpretations
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4V — llqq

7 08T 5 08T
c FATLAS  Simulation 3 c ATLAS  Simulation 3
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Categorized selection: good acceptancexefficiency across wide mass range
e Low-pr: peT‘Z > 100 GeV, ng >100 GeV, resolved dijet pair
e High-pr: pgff > 250 GeV, pzrj >250 GeV, resolved dijet pair
e Merged: pf > 400 GeV, pi. >400 GeV, large-R jet
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ZV — llqq Results
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V- WV — lvqq

Eur. Phys. J. C (2015) 75:209

Search for ZZ/WZ — {lqq reso-
nances:

e Single e or 1 + EIsS > 30 GeV
@ 3 categories cover 0.3-2.0 TeV

o CR using mass sidebands
(]

W' and G* interpretations

> T T > BN R e o e RN N REDY R R REA A
& 10°F ATLAS —— Data 8 ATLAS Data 3 ATLAS Data
8 10F fs=8Tev,[Ldt=203" = Wiz+jets 8 10'F fs=8Tev,[Ldt=2031" = Wiztjets 8 1oL Vs=8Tev,[Ldt=20310" = Wiz+jets
Z ti+single top Z N B ti+single top Z B ti+single top
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w " 4447, Uncertainty i) , 4444, Uncertainty w 2/42; Uncertainty
10 G*(400 GeV) 10 (800 GeV) —— G*(1200 GeV)
10° - - - W(400 GeV) - - - W/(800 GeV) 10 - - W/(1200 GeV)
10 10 2
10/ 1 1
1 V
! 107 10"
10" i E % 1
i o TS LT 7
g 2T o 2pprr 0 BN 7/ SRR AR Ras AN ‘
% 15 S & L5F DA, & 1.5 s //23/7}2/75}}/9
[ A 42 77 o Z 7 7 7, o 7 PN / %; /// /// 7577
S ety % T S W e . BN e
%D'g/“‘\“H\H“\é‘f‘/”'// gogzuwuwuwu%w’”’%’/%/”/’%0‘5/‘”\‘”\‘”\”‘ T / //
a 500 1000 1500 2000 2500 Q 600 800 1000 1200 1400 1600 1800 2000 2200 & © 800 1000 1200 1400 1600 1800 2000 2200 2400
my; [GeV] my; [GeV] my, [GeV]



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2013-01/

WV — lvqq

Acceptance x Efficiency
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Categorized selection: good acceptancexefficiency across wide mass range
o Low-pr: pff” > 100 GeV, p%j >100 GeV, resolved dijet pair

e High-pr: peT" > 250 GeV, pg-rj >250 GeV, resolved dijet pair
o Merged: pf¥ > 400 GeV, pi, >400 GeV, large-R jet
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W' — WZ — lvqq

[Check background model in large- R jet mass sidebands]

> 41\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\f > ;\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\E
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N [ W - ev+21large-R jet = ti+single top | N 40;W ~ Hv +21large-R jet = ti+single top
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W' — WZ — lvqq
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W' — WZ — lvqq

a(pp—W') x BR(W'~ WZ) [pb]

e ML
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+ 10 uncertainty ]

1k
F + 20 uncertainty
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Hance (UCS

my, [GeV]

Resona

o(pp—G*) x BR(G* - WW) [pb
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All Hadronic WZ — gqqq Search

\/\/\/\/\/\j Q All-hadronic channel:
@ Background: QCD dijets

VL/\ 4 3- e Model with data:

dn _ p1(l— x)Pz—&PBxPB

da
@ Discriminating variables: W and W’

> 10'g T T T T mass
8 E ATLAS Simulation — pythia QCD dijet
§ 100 BTV 2030 moce o Substructure and tracking cuts too
£ 102% ___ Significance (stat)
5 E - Significance (stat + syst) A n

3 Filtering parameter | Value

e Vye | 0.2

pe |1

i R, 0.3
L e e S [ e e Ny 3
I E | o q o
£ 0 3
5 -1F =
E S i N R
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dditional Selection Criteria
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[Check background model in large- R jet mass sidebands]
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Significance

That looks interesting!
“Local” significance: 3.40
“Global” significance: 2.5¢ (“Look Elsewhere Effect”)
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Impact of different

[No obvious sculpting induced by tagging or event selection criteria]

> Nl T T T =| > T T T
& 10°= ATLAS —%— No boson tagging 3 ATLAS —¥— No boson tagging
8 107 s=8TeV,20.3f0™ —owZ Selection 8 s=8TeV,20.3 1™ —e— Wz Selection
= —+— Only jet m cut = —— w/o jet m cut
é —=— Only jet \M cut é —=— w/o jet \M cut
w —*— Only jet n, cut w 10 —— w/o jet n, cut
10=
b f T N *f* 7 1;
-1 E Il Il Il I T Il \E -1 E
10 15 2 25 3 35 10 15
m: [TeV]
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Do you mind if we
call this a W'?



Do you mind if we
call this a W'?



Combined Analysis

Treat both analyses on an equal footing, and perform the search
in a combined model:

L = M. 1L;, Pois (n9" [0 (1, 64) ) 111, fi(0)

N NS
[o<E S s
S L \

., W —X , W —%

4 %
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Combined Analysis

Treat both analyses on an equal footing, and perform the search
in a combined model:

L =TI.11;, Pois ( obs ’n

(12, Ok) ) Tk f2(O)

Channels distinguished by number of leptons

@ Orthogonality enforced via lepton requirements/vetoes

Channel | Leptons Jets Emiss Boson Identification
- 3 leptons
Lttt - ER™® > 25 GeV |my —mz| < 20 GeV
pr > 25 GeV
2 leptons |my —mz| < 25 GeV
Uqq pr > 25 GeV | 2 small-R jets or 1 large-R jet - 70 GeV< mj; < 110 GeV
70 GeV<m; <110 GeV , \/y > 0.45
twaq 1 lepton 2 sma}l—R .?cts orl lar%c-R jet B > 30 GeV 65 GeV< my; < 105 GeV
pr > 25 GeV | No b-jet with AR(b,W/Z) > 0.8 65 GeV< my < 105 GeV, \/y > 0.45
: Mz —m. 13 >
JJ 0 lepton 2 large-R jets, |n] < 2.0 ER™ < 350 GeV fmwyz = my| <13 GeV

Vi > 0.45, g < 30

Diboson Resona at ATLAS - October 16, 2015
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Combined Analysis

Treat both analyses on an equal footing, and perform the search
in a combined model:

L = T1.11;, Pois (n™ |ni™® (1, 04) ) Tk fr(61)

Channel Signal Region W’ mass range [TeV] | G* mass range [TeV]

/o low-mass 0.2-1.9 -
vt high-mass 0.2-2.5 -

low- resolved 0.3-0.9 0.2-0.9

Ulqq high- resolved 0.6-2.5 0.6-0.9

merged 0.9-2.5 0.9-2.5

low- resolved 0.3-0.8 0.2-0.7

fvqq high- resolved 0.6-1.1 0.6-0.9

merged 0.8-2.5 0.8-2.5
W Z selection 1.3-3.0 -

JJ WW+ZZ selection - 1.3-3.0
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Combined Analysis

Treat both analyses on an equal footing, and perform the search
in a combined model:

L = T1.11;, Pois (n™ |ni™® (1, 0x) ) Tk fr(61)

o(pp — W) x BR(W' = ZW) [pb]
=)
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ATLAS Preliminary
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Combined Analysis

—e— EGM W—WCZ signal, IVIT + llgq + Ivqq + JJ
— — — EGM W—WCZ signal, IvIT + llgq + Ivqq

T TTTT

111144

Local p-value

10 s EGM W'—WZ signal, JJ —
E —a—— RS G*—>VWVsignal, llgg + Ivqq + JJ 3
C — — — RS G*»VVsignal, llgg + Ivqq ]
- e RS G*—WW signal, JJ 1
T RS G*—ZZ signal, JJ

||v|I|T|
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10°%g 1s=8TeV AU A
E ATLAS Preliminary I L 6t = 20.3 fb" v 3
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alysis

@)
o
]
o
-]
®

= L N e A S S A S o M= T
= 102 [ ATLAS Preliminary EGM W', ¢ = 1, Leading Order 7 = 107 [ ATLAS Preliminary Bulk RS graviton ki, = 1, Leading Order
= E fs=8Tev ., — — Expected 95% CL 3 S E Is=8Tev | — —- Expected 95% CL
H A | Ldt=2031 ERES JLdt=2031
3 F —+— Observed 95% CL g 1 A ———— Observed 95% CL
N 10 I - 1o uncertainty ERS 10 I 1o uncertainty
el [ +20uncertainty | T [ +20uncertainty
o 1E Channels Combined: /v/1' + llgg + Ivqq + JJ 5 f 1 Channels Combined: lgg + Ivqg + JJ
X E E E
g £ ] ;C; £
10 = 107
T E E T E
a £ ] a £
Q o
v 102 = T 10%¢
10737”\”‘\HH\“‘\H‘\ 10737‘\””\‘ N1 1 _
500 1000 1500 2000 2500 500 1000 1500 2000 2500
my, [GeV] mg- [GeV]

Excess at 2 TeV drops to 2.5¢ local significance.
e EGM W": Expected limit at 1.81 TeV, observed at 1.81 TeV.
o Bulk RS G*: Expected limit at 0.79 TeV, observed at 0.81 TeV.
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Prospects for Discovery in Run 2 and

Beyond



The Road to 13 TeV

® Peak luminosity =—Integrated luminosity
6.0E+34 ) - ~ e
m ‘\m HL-LHC (Run4, Run5) ~3000/fb
i P 1000
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The Road to

LHC Running at /s =13 TeV!

— 77— - R e e LA
€ 350 ATLAS Online Luminosity  s=13Tev | « B[~ ATLASOnline Luminosity ~ {s=13Tev —|
% [ [ LHc Delivered E g [ ® LHCStableBeams ]
é £ [CJATLAS Recorded ] 83 5|~ Peak Lumi: 4.61x 10 em?s* =
3 E Total Delivered: 2.64 fb™ = = 4 : E
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o] 2 = ] E Y 4
© r ] Q C *Te 1
=) E ! - 3 het) 3
g 155 = i3 r :’ 1
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g ¥ E 5 - s ]
0.5~ 3 x 1= 3 Fte ® =
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- QATLAS

EXPERIMENT

Run: 276731
Event: 876578955
2015-08-22 07:43:18 CE



Physics Reach

WJS2013
100 ——r—rr — .

Al

13 TeV /8 TeV /

T T T T
=
=

Factor of Increase in Event Rates

Mike Hance (UCSC) Diboson Resonances at ATLAS - October 16, 2015



Reach in Run 2 and Beyond

8 TeV 13 TeV

20 fb—! 3fb=! 10fb! 300 fb~! 3000 fb—*
BSM 95% CL Mass Limits [TeV]
G"—=VV 0.8 0.8 1.0 1.7 24
W' = VvV 1.8 1.8 2.1 3.8 51
SM Events

Zbosons 6 x 108 2x10% 7x108 2x10° 2x10'
W bosons 2 x 10° 6x10% 2x 109 6 x 1010 6 x 1011
Hbosons 5x10° 1.5x10° 5x10° 1.5x107 1.5x 108
H — vy 1x10%  3x102 1x10® 3 x10* 3 x 10°
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Reach in Run 2 and Beyond

8 TeV 13 TeV
2012 soon! 2016 2022 2035
BSM 95% CL Mass Limits [TeV]
G"—=VV 0.8 0.8 1.0 1.7 24
W' = VvV 1.8 1.8 2.1 3.8 51
SM Events

Zbosons 6 x 108 2x10% 7x108 2x10° 2x10'
W bosons 2 x 10° 6x10% 2x 109 6 x 1010 6 x 1011
Hbosons 5x10° 1.5x10° 5x10° 1.5x107 1.5x 108
H — vy 1x10%  3x102 1x10® 3 x10* 3 x 10°
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Conclusion



Conclusions

Our searches for new physics at high energies continue...

o Standard Model provides a good description for (almost) all
LHC results so far

o Excellent detector calibration using “Standard candles” like
single W and Z production
o Improved constraints on BSM physics

o Heavy partners of SM gauge bosons (W', Z")
o Extra dimensions, extended gauge models, many many others

e Reach is up to ~2 TeV in diboson mass for models with
large cross sections and narrow widths

o Additional interpretations to follow in Run 2
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Conclusions

Our searches for new physics at high energies continue...

o Standard Model provides a good description for (almost) all
LHC results so far

o Excellent detector calibration using “Standard candles” like
single W and Z production
o Improved constraints on BSM physics

o Heavy partners of SM gauge bosons (W', Z")
o Extra dimensions, extended gauge models, many many others

e Reach is up to ~2 TeV in diboson mass for models with
large cross sections and narrow widths

o Additional interpretations to follow in Run 2

e Run 2 will be even more exciting!

o Last (big) jump in energy for a long time!

2 . .
o Large /s and f2001355 Ldt = lots of interesting data to come
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ATLAS Exotics Searches* - 95% CL Exclusion

ATLAS Preliminary

Status: ICHEP 2014 [Ldt=(1.0-203)fb"  5=7,8TeV
Model Ly Jets ET [raqm] Mass limit Reference
ADD Gk + g/ - 2] Yes 47 12104491
/ADD non-resonant {{ 2e.p - - 203 ATLAS-CONF-2014-030
ADD QBH — {q Ten 1 - 203 1311.2006
ADD QBH - 2j - 203 1o be submitted to PRD
ADD BH high Ny 2u(8S) - - 203 =6, Mp = 1.5 TeV, non-rot BH 1308.4075
ADD BH high 3 pr 2lep 22) - 203 =6, Mp = 15 ToV, nonrot BH 1405.4254
RS G — £ 2ep - - 203 Kl =01 14054123
RS1 Gy — WW — (vily 2ep - Yes 47 1208.2880
Bulk RS Gkx — ZZ — llqq 2ep 2j/1d - 203 ATLAS-CONF-2014-039
Bulk RS Gk — HH — bbbb - 4b - 195 590710 Gev Il ATLAS-CONF-2014-005
Bulk RS grk — tt Tew >1b>102) Yes 143 ATLAS-CONF-2013.052
5z, ED 2ep - - 5.0 12002535
2y - Yes 48 ATLAS-CONF-2012-072
o | SSMZ 2en - - 203 1405412
SSM Z' -t 2r - - 19.5 ATLAS-CONF-2013-066
E SSM W' — fv Teu - Yes 203 ATLAS-CONF-2014-017
EGM W' — WZ = v ('t Bep - Yes 203
% EGM W WZ - gatt 2ew 2114 - 20 ATLAS-CONF-2014-030
&  RsM Wb lep 2b01] Yes 143 ATLAS-CONF-2013-050
LRSM W}, — ¢ Ocp 21010 - 208 oo submited to EPJG
Clqaqq - 2j - 48 12101718
[8]ca w2 Ao mon
Cluutt 2eu(SS) 21b, 21 Yes 14.3 ATLAS-CONF-2013-051
S EFT DS operator (Dirac) Oeu 2] Yes 105 2t 80% CL for m(y) < 80 GeV. ATLAS-CONF-2012-147
Q" EFT D9 operator (Dirac) Oep  14=1] Yes 203 at90% CLor miy) < 100 GeV. 1309.4017
Scalar LQ 1% gen 2e 22 - 1.0 =1 11124828
Scalar LQ 3" gen Temlr 1b1j - 47 B=1 1303.0526
Quark TT » HE+ X e 22b24] Yes 143 Tin (T6) doublet ATLAS-CONF-2013-018
Eg Vector-ike quark TT — Wb+ X Teu >1b>3] Yes 143 isospin singlet ATLAS-CONF-2013-060
g Vector-like quark TT — Zt + X 2/z3e,u  >2/>1b - 203 Tin (T.8) doublet ATLAS-CONF-2014-036
T & Vectorlkequark BB Zb+ X 223eu 221216 - 203 Bin (B.Y) doublet ATLAS-CONF-2014-036
Vector-ike quark BB —» Wt + X 2e,u(SS) 216,21 Yes 143 Bin (T8) doublet ATLAS-CONF-2013:051
Excited quark ¢* — qy 1y 1 - 203 only u* and d*, A 1309.3230
Excited quark g” — ag - 2 - 208 only u* and o', A 1o.be submited to PRD
Excited quark b* — Wt lor2euib2jorl] Yes 47 left-handed coupling 1301.1583
Excited lepton (* — ¢y 2euly - - 13.0 A=22TeV 1308.1364
LSTCar » Wy Teuly - Yes 203 1o be submitted to PLB.
LRSM Majorana v 2en 2j - 21 (W) = 2 TeV, no mixing 12035420
Type Ill Seesaw 2ep - - 58 Vi1=0.085,1,1-0.063,V:|=0 | ATLAS-CONF-2013.019
g Higgs triplet H** — £¢ 2eu(sS) - - a7 DY production, BR(H** — t()=1 12105070
Multi-charged particles - - - 44 DY production, |q| = 4e 1301.5272
Magnetic monopoles - - - 20 12076411

DY production, Ig| = 180
I

1
] e

“Only a selection of the available mass limits on new states or phenomena is shown.

10 Mass scale [TeV]
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V'— HH — 4b

Search for TeV resonance — HH

@ Require two pairs of anti-k;R=0.4 b-tagged = 390 v
. .. 8 r ATLAS Preliminary
jets, dijet masses = m(H) 2 oo msTevfLa-ist’
o b-tag triggers provide excellent coverage E Jo0k
from 0.5 to 1.5 TeV :
> 250 T T T T .| 150
6 t Signal Region ~ —e— Data ] E
8 20l I Multijet s 100
- £ . | L
2 Ct™T™ e G* (m=700 GeV) ] [
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@ No excess observed, limits on KK G* in
warped (RS) ED : 0.59 to 0.71 TeV
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CMS Summary

LQ1(ej) x2 stopped gluino (cloud)
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Fermions dijets, A+ LL/RR
dijets, A- LL/RR
dimuons, A+ LLIM
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Compositeness
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Ready for Run 2

@ Detector repairs
o Trigger improvements

o Consolidation
o pileup suppression
e 400 Hz — 1000 Hz to tape

@ New tracking layer (IBL)

ATLAS Preliminary Simulation
—2011: Matched + 1 GeV noise cuts
—— 2012: Matched + 2012 noise cuts

— Autocorr. +0.5% occ. noise cuts

— Autocorr. + 0.5% occ. noise cuts + p. c.

L1 Rate [kHz]

Run 1
Run 2

\s =14 TeV, () = 54, 25 ns

nl
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Diboson Resonances

[Many BSM theories predict new resonances decaying to 2 x {~, W, Z, H}]

Usual spacelime
direclions
Randall-Sundrum extra dimensions T/ :
gravilon
@ SM particles can propagate T
with different strengths in bulk )
@ Predicts excited states of spin-2 £boson T
gravitons (G*) o,

@ Bulk-RS model has large BR’s

to diboson decays
Extra-dimensional

- - boundary

Microscopic extra dimension
Other models:
e Extended gauge sector: W', Z’
@ Technicolor: arc — Zv,wrc — W, prc = WZ
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Spin2 : G* — ZZ — llqq

Search for resonance in ZZ — llqq
@ x10 better BR than ZZ — 004/
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Spin2 : G* — ZZ — llqq

Search for resonance in ZZ — llqq @ 5
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Spin2 : G* - ZZ — llqq

Search for resonance in ZZ — llqq
@ x10 better BR than ZZ — 004/

ATLAS ‘
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Diboson Resonance Summary

AITC (2)

Complete suite of diboson resonance searches
@ Many analyses not described here
@ Some more to come from Run 1
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o(pp — G*) x BR(G* - WW) [pb]

Combination
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@ Leptonic decays best at low masses

@ Reconstruct m (W Z) using
W -mass constraint

@ Resolution: ~ 100 GeV at
m(W’) =1TeV

@ No significant excess observed.
Interpretations in:

o EGM W’
e Heavy Vector Triplet

Events / 40 GeV

Acceptance x Efficiency

3 - - 1
10%E Vs=8 Tev,ILdt-zo,s L i

104 BT T T T T T T T T T T T T T

ATLAS Preliminary — W'(600 GeV)

— W'(1000 GeV)

D Other bkg — W'(1400 GeV)

10 All channels combined

L Mikea!
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W' — WZ — (vl - Results

95% CL limit on m(W') [TeV]
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