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SUSY Sea]‘CheS ATLAS-CONF-2013-047

Stop search summary

Squark/Gluino searches Stop searches
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Signature-based Searches

Non-SUSY (aka “Exotics”) searches aim to cover
as many final states/topologies as possible
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Signature-based Searches

Non-SUSY (aka “Exotics”) searches aim to
cover as many final states/topologies as possible

Bulk RS UED Techni. New New
n color Fermion Boson
Di-jet o QlO|A|A .
Di-lepton/Di-photon E:> O O Q7
Di-top E> O7 ©
Di-boson (W, Z) O Q|0
Jet(s) + Ex™miss E:> O O
Multi-jets E> O
Multi-leptons > o?
Same-sign di-lepton E> O

Present a few results on searches expected to be sensitive to
heavy gauge bosons and technicolor and relevant interpretations
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ATLAS-CONF-2013-017

CMS PAS EXO-12-061
isolated leptons p1¥) > 35(45) GeV at CMS, >40/30(25) GeV at ATLAS

CMS Preliminary 8 TeV, ee (19.6 fb™"), p*'p(20.6 b
I 1 | 1 1 i ' ] 1 1 | 1 ] I 1 1 I L} L] |

i 8 010 T | I -
CMS Preliminary, 8 TeV, 19.6 fb - el S N U median expected =
—e— DATA = . .
[ y/iz—e'e = i P 68% expected i
I, tw, ww, Wz, 2ZZ, vt o 5 AN 95% expected
[ jets (data) ; 107 & Zssm —§
= Zy 3
E ) —e— 95%CLlimit ~ °
- 1 10°F E
E | = ; ;
L ee channel ! 5 1 : i
70100 200 300400 400 sooc 107 :
m(ee) [GeV] T T e T
— - . 500 1000 1500 2000 2500 3000 3500
CMS Preliminary, 8 TeV, 20.6 fb ; m(“) [GeV
—e— DATA =
L Jviz=ww 2 » Drell-Yan BG estimated by POWHEG (NLO)
[ &, tw, ww, Wz, ZZ,wt 3 )
[ jets (data) 2 » Total simulated background scaled to data at
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Dilepton Interpretation

Interpretation based on minimal
walking technicolor (F. Sannino
et al.) using 7 TeV results

Minimum Walking Technicolor

» two techniflavors (U, D)

» satisfy precision EW measurements

» minimal TC states to exist:
- light composite Higgs (~90-150 GeV)
- two axial-vector states R 2

» Ri2 coupling constant = g

/ \

= O suppressed at large g

NN
+

gl I = = = = = = = = =
‘------'
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JHEP 1211, 138 (2012)
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ATLAS

ee:det=4.9fb'1 W,:fL dt=5.0fo"

I Dilepton 95% Exclusion

Dilepton 95% Expected limit
Dilepton 95% Expected limit + 1o
Running regime

B E\V precision test
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No significant improvement expected
at large g with 8 TeV data (large BG)
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Diboson

Sensitive to various Process
BSM scenarios including
EDs and technicolor

Final

Wide variety of final tate

states being covered

Benchmark models
used in ATLAS

Bulk Randall-Sundrum G = WW. ZZ HH

SLABAY e i

. Z
Sequential SM (+ EGM) W = WZ WH. 7 = 7H I G ne W%
G.Altarelli et al. ’ ’ - swwzlgwwz™ = (Myw/ My)?

Minimal walking technicolor R,2» = WZ,WH, ZH

F. Sannino et al.

Low-scale technicolor

N+/at+ — V /\ AVAYA'
W/Z

— Dropped after 125 GeV Higgs discovery | spin-2 bulk RS Graviton
9




Diboson (VV — qqqq)

Large BR beneficial Exploit jet substructure technique :
= QCD BG suppression is a key! |, p. 1ed jet mass : 70 < MiePruned < [ 00 GeV

Baseline selection » N-subjettiness : T2 < 0.5 (tight), 0.5-0.75 (medium)

» =2 C/A R=0.8 jets pr >30 GeV = Tight double-tag : €sicnaL~10-20%, €86<0.1%!!
» |An;| < 1.3, M; >890 GeV

CMS PAS EXO-12-024

CMS Preliminary, 19.8 fb™, /s = 8TeV
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W’ssm excluded up to 1.73TeV 1 Resonance mass (TeV)
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CMS Preliminary 2012
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Diboson (WZ — Ivll)

CMS PAS EXO-12-025

Small BR but much smaller background
= Very powerful at low mass region!

Exp. + 20

WZ-IVIl selection 10°
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» | lepton pt >20 GeV, Er™ss >30 GeV for W—Iv
» Varying cuts on > |p7'®P"| and Mwz
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W/Z. + X (7 ]])

ATLAS-CONF-2013-074

Search strategy

» Select leptonic W/Z + =2 jet events (no b-tag)

» MC background estimate with CR validation
(fully data-driven for QCD background)

» Fit dijet mass to look for a resonance peak

Specific LSTC interpretation with
P10 =W + g0
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» o1t = Z + ny® g
including a Pt - T Mass point & T
compatible with “CDF dijet o,

anomaly”, which is gone by now... :=( i

PT1 - T mass relation :

»m(pT) ~ [.5m(ar)+55 GeV < 2m(nt) 2

= No significant excess observed '

I I | T T
LSTC p — W T o assummg m _3/2 m, +55 GeV

Observed 95% Upper Limit
Expected 95% Upper Limit

[ ] +1Sigma Uncertainty

+2 Sigma Uncertainty ]

[Ldt=20.31fb"
\'s =8 TeV
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| | | | | | | | | 1
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HeaVy “Higgs” = hh/Zh CMS PAS HIG-13-025

H—hh : decay modes and search channels

Dedicated searches for heavy
Higgs (H/A) = hh/Zh in
2HDM scenario

Search stratey

» Emphasis on multilepton signatures
(less SM background)

» <| lepton events considered only
if two photons exist in events

» Lepton = e, u, Thad (I or 3-prong)

» on/off-Z OSSF pair or no OSSF
pair for hh, only on-Z OSSF pair AN
for Zh 3/4 leptons (up to | Thad),

e/p/t :pr>10/10/20 GeV | All others |on/off-Z OSSF pair or no OSSF
Y : pr>20 GeV pair, in bins of ET™** and b-tag

v
v
v
X
X

Final States | Search Channels

yYWW# |2 photons (120<M,,<130GeV) +

YYZZ* | =1 leptons (up to 2 Thad) in bins
Of ETmiss
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CMS PAS HIG-13-025

» Counting in ~40 signal regions binned by [#leptons, OSSF pair

(on/off-Z), #thad, #b-tag, ET™*]

» Limits placed on 0 - Br(H—hh) and tanf vs cos(B—&) in 2HDM

Type- |/l scenarios
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ATLAS-CONF-2013-052

CMS PAS B2G-12-006

L L L L D — — ——— — —
= ATLAS Preliminary - Data -5x Z (1.5 TeV) = ! ! !

I
E) = % Vs =8 TeV Obs. 95% CL upper limit
S [V~ [ 5x g, (20TeV) 7 = g0 _ T Exp. 95% CL upper limit
= . : = det—14.3fb .
N 108 B Multi-jets  [[JW-ets - 0 Exp. 10 uncertainty
GC) 10° ; []Other Backgrounds ; c»§ , Exp. 2 o uncertainty
Lﬁ . = ls=8TeV 3 e 10 - m=ea- Kaluza-Klein gluon (LO)
10°F wa ERN:: ATLAS Preliminary
10° = = X
= enbenionententend] =
107 |
oF | o,
N
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é 1 51 '/ Ll (LAY s 7(/ /////}4/?/////////////////////??//
g “i ////////////
® 0.5 [ s
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m'eco [TeV] 0.5 1 1.5 2 2.5
My

. g, . mass [TeV]
ATLAS gkk—ott—lvbqqb selection N

» | lepton pt >25 GeV, Et™ss and M1W cuts gKK excluded up to 2.54 TeV (CMS)

» Boosted : R=1.0 “trimmed” jet with = Entering into regime predicted from
miec >100 GeV, vdi2 >40 GeV precision EVWW measurements
» Resolved : >4 R=0.4 jets
(=3 jets if mjec >60 GeV)
» > | b-tagged R=0.4 jets

Topcolor Z’ excluded up to 2.10 TeV
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Run I Summary

Excluded mass ranges for new partlcles

SM li

rssumed o | Z'ssM — ee/Ul .,  2.96 TeV

many cases Zsy > TT . @ 1.90 TeV
Zssv — qq I 0 0 1.68 TeV

Z'ssm — bb _ . 1.68 TeV
Leptophobic Topcolor Z° — tt _ . 2.10 TeV

W’ssm = eV/UV — 3.35 TeV

Wssm = qq I 2.29 TeV
Wssmeeam = WZ I . @ 1.73 TeV

W (gr=1) = tq I E . 1 0.43 TeV

W'k (LRSM) — tb INE @ ~2.0 TeV

W’ (LRSM) = eN/uUN _ i >2.5 TeV

Bulk RS g — tt _ 2.54 TeV

10” 1 3
Excluded up to ~2TeV for many final states Mass [TeV]
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LHC Future Prospects

Public results for future prospects

ATLAS : https://twiki.cern.ch/twiki/bin/view/AtlasPublic/UpgradePhysicsStudies
CMS : hteps://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsFP
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LHC Upgrade

New baseline schedule established in Dec 2013
» Luminosity projection might be revisited with the new schedule
» 2015 start-up scenario under discussion (13 TeV? 12.5TeV? or ...)

~3000 fb-!

|18

Increasing Increasing beam ”z.
beam energy luminosity B .o
Run | V4 Run 2 V Run 3
2012 | 2013 || 2014 || 2015 || 2016 || 2017 || 2018 || 2019 || 2020 || 2021 || 2022
== m— D e R EEE—
7-8TeV Shutdown 13-14TeV Shutdown 14TeV
25 fb-! ~100 fb-! ~300 fb-!
For HL-LHC
{} High Luminosity LHC Run (HL-LHC)
2023 |[ 2024 || 2025 || 2026 || 2027 || 2028 || 2029 || 2030 || 2031 || 2032
— S v >
Shutdown 14TeV Shutdown 14TeV




ATLAS Simulation Preliminary
's =14 TeV: [Ldt=300 fo' ; [Ldt=3000 b

Strength H—uyu  (comb)

(incl.)

ATLAS-PHYS-PUB-2013-014 (ttH-like)
N H—tt (VBF-like)

, Oobs H—Z77 (comb.)
Signal strength [t = (VH-like)

. OSM | (ttH-like)
Precision of [ in rare processes (VBF-like)

I | (ggF-like)
300 fb-' 3000 fb- H—WW (comb.)

Higgs Signal

-

ttH (H=yy) |  55% 21% (VBF('kaJ;

HU 39% 5% (+0j)

Zy 147% 57% H—=Zy  (incl)

H—syy (comb.)

Theory uncertainties quite important (VH-like)
ttH-lik

YY 4% — 10% (+1 j)

(+0))

WWwW 5% = 9%
ZZ 4% — 10%



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2013-014/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2013-014/

ATLAS Simulation Preliminary
's =14 TeV: [Ldi=300 fb™" ; [Ldt=3000 fb

Higgs Coupling

LA LA B AL
Following channels considered in & -------------------- --------------------------------------- -----------------------------------
the combined fits e
» H—vyy  ggF(0,1-jet),VBF ttH,VH ,
» H—=>WW ggF(0,l-jet),VBF M
» H— ZZ ggF VBF ttH,VH . g
»H— 1t VBF I e I o
» H—= Zy Inclusive Mz -
» H= pup Inclusive .
oz
- \ L, B
Higgs coupling ~_ fta B T R
i scale factor ratio Kb | Aoz
Assumed . oi - T 0 0.1 0.2 0.3
-Zerowidth:0-B(i - H — f) = - ' | |
- No H—invisible/BSM decay " ANy = (K—i
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Higgs Coupling

Following channels considered in

ATLAS Simulation Preliminary
s =14TeV: det 300 b ; fLdt=3000 fb™

...............................................................................................................

ﬁl\/b o | | | | | | | | | | |
Koz A
XXKX : :
S5

the combined fits Mz Yukawa
»H = yy  ggF(0,l-jet),VBE ttHVH’ -~ S f‘;" """""""""""""""""" . o
> H = WW ggF(0, I-jet),VBF o Y9 ~ 7%
» H— 27 ggF VBF ttH,VH i, | T/Z ~ 10%
»H— 1t VBF San
» H— Zy Inclusive L Mz u/Z ~ 10%
» H— pup  Inclusive ‘; SRS s S -
g 3000 fb!
e e e
Higgs coupling . g 7
5 scale factor ratio ~ Kb g S N N
}\'ZyZ
Assumed -

- Zero width
- No H=—rinvisible/BSM decay

Kx
MXY=A( <, )
21



ATLAS Simulation Preliminary

's =14 TeV: [Ldt=300 fb™" ; [Ldt=3000 fb

ATLAS Simulation Preliminary
's =14 TeV: [Ldt=300 fb™" ; [Ldt=3000 fb

beoees | T

<
........

ng

¢ "
N - W/Z
S mm L ________ ___________________________________
A -
-tg. ....................... 2hd'3rd
¢ § |
Y — S '

T/Z~ 10%-

|

~ 3%
ﬂ

gen.
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Constraints from Higgs Coupling

arXiv:1310.8361

Possibility of extended Higgs sector including SM-like 125GeV Higgs

» 125 GeV “Higgs” particle with non-SM coupling
» Indirect constraints from high-precision coupling measurement
» Direct search for “2nd” Higgs boson at high mass region

Expected deviation from SM coupling Higgs Snowmass Report
in case of ~| TeV new particle AKv AKy AKb
2HDM ~ 1% ~ 1% ~ 10%

MSSM s | .
(decoupling) 105 | <~0.4% 1.6%

Composite Higgs| ~—-3% | ~=9% |~ —(3-9)%
Top Partner ~=2% | ~+1% ~ =2%

Possible to reach at 3000 fb! :
Ky ~ 9(4)%, Kv ~ 3(2)%, Kr ~ 4(3)%

with (without) theory uncertainty
23



http://arxiv.org/abs/1310.8361
http://arxiv.org/abs/1310.8361

Assume universal left-handed
coupling to up and down quarks

=TT -

500

Nmin

LHC@7TeV LHC@l4TeV SLHC@33TeV.

V Aand /) ,
""""" Nmin =5
v - Exclusion with 5 fb™! ]
- i— Discovery reach with 300 fb~!
> i Discovery reach with 3 ab™!

2000 5000 10000

:AbyKEGV)
7 TeV Z’ssm mass limit

1000

Possible to discover up to

~5.5(7.0)TeV for Z’ssm—ee/Uy

1/2
0(qq — Z')|g, =1 AEL)

20000

LHC2TSP workshop

_ [L:I — V5
q;7Y 9 q
1/2
SV N
o IR - (S0 )
o(qq — Z2')|g, =1 AeL
13 Z ’_’ q q LH(i@7TeV LHC@l14TeV SLHC@33TeV E
:‘/—% : |- - . * /,//
T o A .,
N .
% 10_1 ______ |
= S=5|
X ]
> | Exclusion with 5 fb™!
I | — Discovery reach with 300 fb!
10-2 : Discovery reach with 3 ab™! |
500 1000 2000 5000 10000 20000
. Mz (GeV)

7 TeV W’ssm mass limit

24

~4.0(5.0)TeV for W’ssm—qq

at 14TeV with 300(3000) fb-!


http://indico.cern.ch/conferenceDisplay.py?confId=173388
http://indico.cern.ch/conferenceDisplay.py?confId=173388

First Look at One-

Family Walking
Technicolor Predictions

This is NOT ATLAS result

Preliminary look at MC sensitivity to unique topologies
predicted by one-family WTC model in collaboration
with S. Matsuzaki, M. Kurachi and K.Yamawaki

25




Probing the Model

Probing techni-pion dynamics with rich LHC phenomenology
b e.g, color-octet/singlet, iso-singlet techni-pion — tt

Focus here on techni-rho = boson + “Higgs™ processes :

= Color-singlet technirho :po = vy + ® (® — gg)
= Color-octet technirho :pg = g + @ (® — gg)

® =“Higgs” (techni-dilaton)

See talks by M. Kurachi and S. Matsuzaki for more details
about the model

26



MC Sensitivity Study

Focus on two characteristic signatures:

= Color-singlet technirho : po = y + ® (® — gg)
- use PYTHIA low-scale TC implementation
- emulated by pT< /W™ = y + 7T (&7 — gg)

= Color-octet technirho : pg = g + ® (® — gg)
- use PYTHIA genetic particle interface
- introduce a new particle X with same quantum numbers as pPg
- emulated by gg = X — g + pg'™ (ps'® — gg)

» Fix @ mass at 125 GeV and consider only ® — gg decay
» Set po/Ps mass above current experimental limits from other decay channels
» Cross section normalized to model prediction (me=125 GeV, BR(®—gg)=75%)

» Parameterized jet and photon momentum smearing (due to pileup), photon
efficiency and jet fakes are applied to generated events

27



\/s=8TeV

Color-Singlet po— v+ ®

Color-singlet technirho : po = y + ® (® — gg)

mpo < 1.3 TeV excluded by 8 TeV Z’—dilepton search
= mpo = |.4 TeV chosen as a benchmark point

mpo [TeV] O -BR [fb]
| .4 ~0.9

0.' e

SR
Miec ~ Mo 3k Jet
REY £ Ay .

Event Selection :
- | photon pt >450 GeV

- =1 jet pt >350 GeV, | |0 < mjec < 140 GeV
Considered Backgrounds : y+jets, multi-jets (PYTHIA)

Cuzt and count in a sliding M, window Boosted B(— gg)
102 . . .
2 [ 8Tev,20 " y+jets = Merged into a single jet
L% | multi-jets
10E e —19™(—gg) | Mpo=1.4TeV, [.2<M,;<|.6 TeV
p%" > 450(350) GeV
- 110 < M,,,, < 140 GeV
TE
: L 8 | 20 |07 0.15
107
: 14 | 100 | 21 | 0.97
L | = Hard due to small signal yield...

o3 I I - L .
10 1000 1500 2000 2500 3000
Mass(yj) [GeV] 28



Vs = 8TeV

Color-Octet pg = g+ ®©

1.7 12023

Color-octet technirho : pg = g + ® (® — gg)
mpg < 1.6 TeV excluded by 8 TeV dijet resonance search

~300(~70|~20

= mpg = |.7,2.0 and 2.3 TeV chosen as benchmark points

Event Selection :
- =2 jets pt >500,400 GeV
- Either one of them = | |5 < mjec < 145 GeV, other jet = mjer < | |5 GeV

Considered Backgrounds : multi-jets (PYTHIA)
Cut and count in a sliding M;; window

% 100: 8 TeV, 20 b mip,) =1.7 TeV Vs = 8TeV, 20 fb-
| TC . o TC(_s m(p,) = 2.0 TeV )
i : Pg go “(— 99) -m(28)=2.3 TeV Mps M” S S/\/B
80 multi-jets [TeV]| [TeV
ol P12 500,400 GeV 20 [1.7-2.0] 45 | 5.3
- 115 <M, ,, <145 GeV
s My, < 115 GeV 8 |.5
4oE _ 2.3 (2.1-2.3 (46) | (43)
20 (v/s = 14TeV, 10 fb-')
o = Promising channel to
1000 1500 2000 2500
Vass() [GeV] 29 probe the model




Towards understanding the dynamics of electroweak
symmetry breaking

» Properties of “SM-like” Higgs (rare processes, yukawa/gauge/A, ...)
» Direct search for additional (heavy) Higgses

» Longitudinal gauge boson scattering

» Probing technicolor scenarios with various topologies

Significant increase in sensitivity for new particles at
14 TeV LHC (300 fb')

» WL — ff = ~ 4.5 TeV
» W = WZ = >~ 3TeV
» KK Gluon = ~ 3.4 TeV
» Top Partner = ~ | 3TeV
» Squark/Gluino = ~ 2-2.5TeV (mg = mp)
> Stop = ~ 0.8-1 TeV (my,= 0)

» Chargino|/Neutralino = ~ 0.5-0.7 TeV (mg,0 = 0)
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Pileup jet rejection

ATLAS Upgrade [ERirmasssisms
£ - ATLAS Simulation Preliminary i
QO | Pythia8 dijets (QCD 2 — 2) e LCW |
Q | anti-k, R=0.4, {s=14 TeV —m— LCW +jetarea
. % 3Q}-Pr>20 GeV, hj<2.1 o
-Phase-o (2013-2014) : E uedi-wo 140 collisions
I 1 i - ns bunch spacin
' » New silicon detector (IBL) : N S
' » Fast Track trigger : & 20- wlopileup corr. - -
+ »Level-1 hardware trigger,... o e :
= ~|x1034, ~25 collisions/event 1oi+_._++ -
"""""""""""""" ' ~ w/ pileup corr. v++:
-Phase -1 (2018-2019) R

100 120 140 160 180

» LAr calorimeter triggers Truth vertex multiplicity N

» Endcap muon detector (NSW)

» Fast Tracker completion, ... s [  b-tagging performance
............................ : S SN o .
= ~2%x]1034, ~70 collisions/event 2 ek RN opileupz0. Tk _|

O E\A\ N o pileup=140, ITk ) 7

_______________________ , N e

- A

A pileup=50, IBL

'Phase-Il (2023-2024)

» All-silicon inner detector
» New DAQ/trigger design

» New Calo./Muon triggers, ... 70% eff.\

= ~5x 1034, ~140 collisions/event R Y-SR SN S| VR o
32 b-jet efficiency

~1% fake |,

tt, IP3D+SV1

10

&)



Rare Higgs Decay

Sensitivity significantly improved for rare processes

ATLAS-PHYS-PUB-2013-014

~|7000 events

q ) > T | I I I | I I I | I I [ | [ [ [ | [ [ [ | [ [ I -
_ teH (H T O(100) events o 10'° ATLAS Simulation Preliminary 3
L 300 - -
% ATLAS Simulation ':'{,t\',*H 0 4oL ‘=14 TeV _E
2 COzH = = [ Ldt=3000 fb" WH— u, m=125GeV 3
> 250 y JVBF @ 108k —z- .
) L dt = 3000 fb 9 10 uut E
C\IJ Dgg C - . - ]
2 200 O F tt ]
3 o 107 e = WW— uvuv =
TR E Dol IRV RS AR
- i 1 06 E_ 040007 ﬁﬂiTev 1:
— = ] ‘ det—3000fb E
1 05 :_ ..| ;‘ v»_‘!, o o4 Al e :
3 i
1 04 ;: } | * S+B toy Monte Carlo
......................... . 1. 3 4000 oo
900 110 120 130 140 150 10

- E L1l ‘ ] I ‘ - ‘ L1l ‘ ] I ‘ L1l E
500‘POO 110 120 130 140 150 160
m,, [GeV]

m’Y'Y[TeV] 102||||||||| Y T T T oo Tt i
80 100 120 140 160 180 200

» 2-photon selection my,, [TeV]
(same as inclusive H=yy analysis) ) Very small BR = 2.2x 104

P one or two leptons .
» multiple jets » Good muon momentum resolution

= S//B ~ 6 at 3000 fb"! = S/+/B ~ 7 at 3000fb"!
33 ttH (H—=up) : ~30 events at 3000 fb"!



http://cds.cern.ch/record/1611186
http://cds.cern.ch/record/1611186

Higgs Self-Coupling

Measure Higgs self-coupling = Determine the form of Higgs potential

Any deviation from SM prediction! Agpggy =

2
IM%;

U

g <

= Higgs pair production

gg—HH production cross section

—TTS

g > —---H g 2557 , -
.’ 1000 |

o 1 @ } -

—--- H g ooo0e N H |

100

10

0 71 0.1
[ 34 (*'8%_15%)
2 16

= Large interference effect
34

al(pp s HH+X) [fb]
V5 =14 TeV, My = 125 GeV 1




Higgs Self-Coupling

 HH— :

-HH bbyy : 3000 fb-! : #Events after cuts
') BR(HH—=bbyy) = 0.27% ,

') ~270 events at 3000 fb-' HH—=bbyy Signal Background
' » Main backgrounds : AHHH=0 | Aubn=1 | AnpH=2

\ - Yybb : ~18 ~10 ~5 ~35

- ttH(H—yy) :

. -Z(obb)H(—oyy)

' HH—bbrT : HH—bbWW

'» Huge tt background
= S/B ~ |0~ (after lepton+jets cuts)

\» BR(HH—bbt1) = 7%

') ~7000 events at 3000 fb-!

, » Optimization study in progress
. » Promising channel?

- S/B ~ 0.5 (arXiv:1206.5001)

> Combination could
enable us to reach >3Q?

» Possible to measure AHHH

with ~30% accuracy?
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ATLAS-PHYS-PUB-2013-003

Lepton+jets channel Full hadronic channel
» | lepton pt >25 GeV, Er™Mss >50 GeV » 2 C/A R=0.8 jets pt>750 GeV
» >| R=0.4 jet pt>25 GeV » Top-tag : Qw>70 GeV, mje.'"mMmed>70 GeV

» > R=1.0 jet pr >250 GeV, miec >120 GeV » b-tag : € = 50(30)% at 0.75(1.5) TeV
fmistag = 2.5(5)% at 0.75(1.5) TeV

fmisuag raised by 30(70)% for u=50(140)

T a— 3 —
> . ' ATLAS Preliminary I = 10 I =
3 10 tt E — 300 fb' @ 14 TeV .
(Simulation) = © u o 50 @ 14 TeV pp .
§ 106 L dt — 3000 fb W+Jets EE 8 pfediCtEd Cross section :

- = = dian exclusion
o 10° v =5 = 2| e =
GCJ %7;4 TeV 93 Cl) 10°E B 10 uncertainty band -
Lﬁ 10* 32 2 o uncertainty band E
- : :
10° 10 =
10 ; ]

| |
1 2 3 4 5 6 1 2000 3000 4000 5000

m. [TeV] m,. [GeV]

Possible to exclude up to
~4.3(6.7)TeV for gtk — ¢t ~3.7(4.1)TeV for Z’ — tt

at 14TeV with 300(3000) fb-!
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Top-Partners

Top-quark partner with vector-like coupling

» Commonly appear in strongly-coupled EWSB scenarios (e.g, composite Higgs)
» Canceling radiative correction to Higgs mass by SM top quarks

arXiv:1307.7135

, CMS projection \s=14 TeV > 1 leptons
— 10° g
2 [ SU(2) singlet — o(pp—> TT) at 8 TeV
o 0 " Wb/Zt/Ht = 50/25/25% sensitivity for 20/fb
= —— o(pp— TT) at 14 TeV
- --®- sensitivity for 300/fb
1 -m- sensitivity for 1000/fb . .
S .a- sensitivity for 3000/fb | Indirect constraints from
o1l Higgs coupling measurement
= me ) i '
= e Composite Higgs
2| A.:" --------- ®--o...
10° = ."A-..____'j :::: N, O
- RN P
- Tredkee ~ —(3-9)%
10'3 | I | | | | | | | | | | | | | | | I |
600 800 1000 1200 1400

M, [GeV]
Discovery reach of vector-like top-partner
= ~].3(1.5) TeV at 300(3000) fb"!
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