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Single production (+ sym)
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The Large Hadron Collider and ATLAS
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® 27 km circular p-p collider / M5 \
@ -271.25 °C, 11 245 turns/s (each p) - LH C o

4 IIE '

® Beam energy
3.5 TeV (2009) — 4 TeV (2012)
6.5 TeV (2015) )
4 detecteurs

CMS, LHCb) 50 Me 235G [{ ! ! \
f

(ALICE, ATLAS rS
ATLAS sub-detectors designed to give
different signatures for each type of
particles

ATLAS

SPS

Goal : mesure the energy, momentum and
direction of decay products to identify them
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The Large Hadron Collider and ATLAS

-
Subsystems :

@ Toroidal magnet

® Muons spectrometer

e Calorimeters (EM, hadronic)
e Solenoide magnet

o Internal detector + tracker

L | | | | | | | | | |
- ATLAS Online Luminosity

- 2010 pp Vs = 7 TeV

2011 pp Vs =7 TV

C 2012 ppVs=8TeV

I
o

Pixel /SCT detector
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Luminosity = amount of data collected ;
4.7 1tb at 7 TeV —VS—20.3 ifb at 8 TeV 1o

(increasing energy/luminosity = research strategy to
observe very rare processes) ELN W ost

Month in Year

—h
9]
Tt

Delivered Luminosity [fb]
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Standard Model and BSM : last status

~1m object
ey

bacteria

nucleus
" ~10-14m proton

« periodic table » of
clementary constituents
(matter and interactions)

Latest discoveries : 1995 top quarks (Fermilab),

2012 Higgs boson (CERN)

o o Tty i P Bt e iy by e Ltk PTG ‘m‘w:ﬁ# @

12 matter partié?q
(+12 anz‘lparticlef}%

3 forces
(strong, weak, EM)

Quarks

™ Leptons

\\@*“";""Iﬂ

W
o 0_;’
X8

Quarks u,d + e =
100 % stable matter

I

Different BSM approaches proposed to adress some open questions :
weakly coupled (SUSY) or strongly (composite)

Dark matter massive candidates

Include gravitation

What about matter/antimatter asymmetry ?
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The top quark as a probe to BSM
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Why probing the top quark ?

Earth mass = 6.10** kg

Electron = 5,11.10* keV

Jupiter mass = 2.10*" kg

Strange quark = 9,5.10* keV

: Sun mass = 2.10% kg
ark = 1,73.10% keV

Very hard not to be intrigued Yt
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The top quark as a probe to BSM

fon

mmmwmmrﬁfﬁﬁ'*-‘-"‘“‘""—Tﬂ-ﬂ.ﬂ!‘*“"-"""-:WTH-JEI-.‘-&H%“‘:!#H - " 4
mass — =2.3 MeV/c? =1.275 GeV/c? "'/;'1?3.0? GeV/c? )
1M ! 0 e Why the top is very peculiar ?
spin = 1/2 1/2 A1 : g
: - heaviest particle observed
u charm to . - :
‘ ~_ P - priviledged coupling to the Higgs and to
~4.8 MeV/c? ~95 MeV/c? =~4.18 GeV/c? any BSM inVOlVing 1t
-1/3 -1/3 -1/3 =
. d S . b - LHC =a« top fa(?tory » .
- involved in the Higgs mass fine-tuning
down strange bottom

The exotic models I deal with have final
states involving tops (ttWW-ttW-tttt).

— top pairs (ttbar) is the main background
250pb (ttbar) vs 21fb (VLQ) a 8 TeV
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Same-sign dilepton channel

y 2\
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Reminder : tops decay 1n : =
- b quark — will give b-jets [ , g
- W boson — can give leptont+MET or jets W + =

i o

(5 millions de paires de top produites en 2012)
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Same-sign dilepton channel
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Rapports de branchement des paires ttbar

Will consider dileptonic (+ trileptonic) 46%
channels

ttjets 15%
GOAL : suppress most of the top pairs \
produced at LHC

15%

VLQ models and 4 tops can give same-sign
lepton pa1rs huge opportumty to kall ttbar
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Beyond the SM 4t0ps @ 14 TeV

/ /’ 2\
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4tops = ~14 events in 2012 data : very (Very very ..) rare process at 8 TeV

t Generic model : let's add a new
t physics top-philic resonance (Z')
t /' mass <> new particles energy scale

Higher cross-section compared to SM 4tops. Will estimate the sensitivity
we can have at 13/14 TeV.

— generator level study = only Monte-Carlo, NO ATLAS data

SM backgrounds : MadGraph + Pythia ; instrumental : estimated from
ATLAS public notes
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Beyond the SM 4tops @ 14 TeV

AT b s Gt g L i e I Ll PRI =
: : 218 | 218 ]
« Cut & count » basic analysis | | - 04 S
1 1 1 1 0-5:2 o 0_3: | — :11;
using optimized HT, n(jets), "l — = -
. S — 02}
n(bjets), MET cuts for 4 03| gl
'z 0.1/
channels : 1L, 2L OS, 2L SS o [ I A — ‘ _
and 3L 0 2 4 6 8 " ]'69/1' 0 2 4 6 8 10 12 14
Nhard b —jet 49]].}1 Nhard—jet
<,
| init | SR1 | SR2 | SR3 | SR4 [ SR5 | SR6 | SR7 | SR8 | SR9 7N
| Signal 712 | 448 | 442 | 425 | 36.7 | 27.2 | 234 | 44.2 | 32.5 | 27.8 - 2188 _
[ ttmisId | 85 | 04 | 03 | 02 [02] 0101 03 |02] 01 N e
| SM Irr 2805 | 2. | 1.8 | 1.6 | 1.1 | 0.7 | 05 | 1.5 | 1. | 0.7 i - i
| Fakes 769.3 | 295.1 | 206.2 | 153.2 | 83.2 | 49.2 | 34. | 1286 | 71.9 | 51.1 020; L ]
| Tot. back. | 1058.3 | 207.5 | 208.2 | 155. | 84.4 | 50. | 34.6 | 1304 | 73. | 52. 0.15] :
| Significance 2.6 3.1 3.4 4, 3.9 4. 39 | 3.8 | 39 0.10'%
005 [ :
| [0 Ns [ Np [ Lieco ex : Yields + significance ooolmtl— T
| - 4, 36.7 | 84.4 15.7 0 500 1000 1500
Hy for pr =30 GeV

2

WA (1 TeV) resonance should be observable using Run;2 2015
ATLAS data (~4 ™) at 13 TeV'mainly in 2L.SS‘¢hannel
_SM 4tops would need a bit more than 100 fb™' of 14 TeV data

Paper in preparation, stay tuned
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BSM top partial compositeness and
(VLQ) top exotic partners -

\
L T L e e St bt e Lattanie - VY, gy ol \2 "
'Partial j 12
artia composneness : 2 sites study model
Exotic sector
o d4 . i+ Mass mixing terms between the 2 sectors
| -“n_ - ; . 555
’ | l T Ts,3 ] [_0 OU} ‘ ‘Cy:..r.lc — Y.sinprsineg( tr f_'raff? — Fif_'i'_f'p"l + Y.cosppsin ,;“R(Tf_'rgif}? — Bf]r—fﬂ}
B Tifﬁ T + Y.sinppcospgr(tr rq'_]T — h_Lf_; T_ + Y, sing p{TJ_I_,.-;y_J_fR + I;I_,-";jf_'?[:|f'f?} + F.L.

Higgs doublet € composite sector

ty = cosor.ty + sinor. 1, — Yukawa interaction via composite states

TL — —.wffff_'.rL,'fL — r‘r,:m_JL,TL
4 4 A elementary SM sector
W sive SM Composite

Massive states = mixing
between elementary SM and
composite states
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Search of such heavy quarks @ 8 TeV

PPN SR b s L F0Y ST P o O PAN T A Tty 5o S B AL I v e e SN st e b A B PR v i i B e 3 |
Search for anomalous production of trilepton and same-sign dilepton
events associated with b-jets in 20.3 fb™' of pp collisions at /s = 8 TeV ct : CERN-PH-EP-2015-060,

with the ATLAS detector arxiv:1504.04605 (paper)

D. Boumediene?, E. Busato®, D, Calvet®, S. Calvet’, E. Dubreuil®, S. Grancagnolo?, R. Kukla®, 4 labs inVOIVCd
H. Lacker’, X. Lei', R. Nayyar', F. O’Grady', D. Paredes’, D. Simon’, D. Sperlich?®, L. - 1
using 20.3 tb™ at 8 TeV

Valéry®, E. Varnes'
— 1nternal note + JHEP paper

' Department of Physics, University of Arizona, USA
“Institute of Physics, Humboldt University of Berlin, Germany
*LPC Clermont-Ferrand, CNRS/IN2P3, Université Blaise Pascal, France
YIRFU, CEA, Saclay, France

Search for exotic models sharing a similar signature

—3r St — £
R ~0
\ | -
"—TJT—A“_T‘—‘ T t
VLAQ (pair production) VLQ single production (here T5/3) FCNC (tt) SUSY

etes e



Search for VLQ 1n 2LSS+3L @ 8 TeV

tap compositeness partner T,

e T b BB fir s v L b £ TR R “"%kwh“.h-ﬂﬂwiﬁ'&% ool 3
Process occurs more often than (SM/BSM) 4tops because 1t requires

ONLY 2 tops : T3 exotic top partner with charge +5/3

T5/3 production cross-sections at 8TeV SP lambda=0.5

— SP lambda=1

= single prod.

_ can be as
important as
pair prod !

I IIIIIII| T

I IIIIIII[ I IIIIlﬂ]

10"

i I IIIIIlI| I IIIIIIII

1 | 1 1 1 1 | ] 1 1 1 I | 1 1 1 | 1 | 1 1 | 1 1 1 1 I 1 | 1 1 | | 1 L 1 | | L |
400 500 600 700 800 900 1000 1100
m Ts3 (GeV)

107

2 production modes :
= pair . dominant, depends only on mass

= single: model dependant (coupling)
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Search for VLQ 1 2LSS+3L (@ 8 TeV
Analysis backgrounds

WWM A Pty i W Lt i s vy E tp ey e e S = ‘l.ul"i-:‘_.m S g

SM processes Wlth true ZSS leptons in the (partonic) ﬁnal state

Py

4

- | Dibosons ~ 10 pb T
VVV ~ 10 fb
VH ~ 100 b
o™ V(YY) ~ 400 b B et
MC simulations

<« Fakes/non-prompt
(from a B decay or jet
identified as lepton)

Data extracted

Charge misidentification ——»
for electrons (or trident)
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Search for VLQ 1 2LSS+3L (@ 8 TeV
Relevant observables

+ isolation /

g [ ] [ ]
; : overlap criteria :
%, ~ Nb b-jets S
1) \‘
",e’ AR(lep,jet)
& / AR(e,mu)

% HT sumof ipT| of
leptons and jets



Search for VLQ 1 2LSS+3L (@ 8 TeV
Control & signal regzans

e T e Lot - PI

s 3

Multiple steps for background validation in lowHT control regions

MET_CRIowHTOb_mm

- 5 1) rough BKG validation in - emoweTee
A B 4 simple Control Regions £ = E
2 = & 2) BKG composition in simple = [ = E
= = Signal Regions o =
L oo 1 3)Validation of BKG in £ E

precise CR where
BKGcomposition = in SR

4) Look data & BKG at
precise optimized SR regions

Definition Name
etet +etuT + utut + eee + eep + epp + ppp, N > 2
Ny =1 SRVLQO
400 < Ht < 700 GeV | Ny = 2 Emiss ~ 40 GeV SRVLQL1 SRA4t0 h 1 - 1 :
e T S 8 orthogonal signal regions

N 40 < ERis < 100 GeV | SRVLQ3 : p
MBS 0 Gy SRvigs defined for multiple signals

Hp > 700 GeV v, _ o | 40 < Ef™ < 100 GeV | SRVLQS5 SR4t2
b ERss > 100 GeV SRVLQ6 SR4t3
N, >3 Emiss ~ 40 GeV SRVLQ7 SR4t4
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Search for VLQ 1 2LSS+3L (@ 8 TeV

Results

PPN DR b i L Tt G A P it Aty =" 9N ST I e e **“""*I._Hm'“-""‘"”"%kwhaW%w 3

10

102

777777777

Uncertainties

X
\
X
X
uft

SRVLAO

SRVLO1 SRVLAZ SRAVLA3 SAVLA4 SRVLAS SRVLOG

SAVLAT

HT and high b-jet multiplicity
(around 2.5 0 in SRVLQ6/7)

SRVLQO  SRVLQ1 SRVLQ2 SRVLQ3  SRVLQ4 SRVLQ5 SRVLQ6 SRV LQ. ;
titt 0.02£0 0.04£0 0.03+0 0.0120 0.030 0.02%0 0.05£0  0.09£0
VZ 11.93+£0.64 0.96x=0.19 0.06x£0.04 2.39x=0.31 1.81=0.23 0.32+£0.14 0.21=0.08 0x0
F h SR h th WW  1.80+0.09  0.09+0.02 040 0.38+0.04  0.53+0.05 0.04+0.01 0.03+0.01 040
Or €ac , NCIC arc c tV  17.18£0.33 11.83£0.25 1.24+£0.08 2.15£0.1  3.26£0.13 1.79£0.08  2.3£0.1  0.58+0.05
d . ld f h ttWW 0.260 0.17=0 0.01+0 0.06£0 0.1+0 0.03+0 0.08+0 0.02x£0
eXp€Ct€ y1€ S 10T €aC ttH 2.6140.1  1.66+£0.07 0.2840.03 0.41£0.04 0.57+0.05 0.29+0.03 0.41+0.03 0.08+0.01
VYV 0.03x0 0£0 0x0 0=x0 0x0 0£0 0=0 0+0
type Of baCkgI‘OllIld VH 0.3+0.14  0.01%0.01 040 0+0 040 040 040 040
tX 1.03£0.03  0.39+£0.01  0.03£0  0.13+0.01  0.14£0.01  0.070 0.0640  0.0140
Fake 42124535 8.6+2.34 1.16+£0.82 3.08£120 4.23£1.59 1024097 -0.05£1.02 0.03£0.83
Qmisid 20.83£0.71 15.09+0.55 0.73£0.11 1.72+0.21  1.45+0.16 1.1740.16 1.08+0.13 0.29+0.09
Total 08.26+£5.45 38.80x2.42 3.584+0.83 10.37x£1.35 12.17£1.62 4.79+£0.99 4.24+1.03 1.14+£0.83
Données 107 54 6 7 10 6 12 6
| | |
10° = 20.3 10, f5=8 TeV =
— —o— Data .
u O tt+V(V) N
10° 0 tt+H _
= I Dibosons =
— [] other = . 5
- mmasl - We observe some excess in high
———
102 S —— . Ta_uz PP800

21/34



Search for VLQ 1n 2LSS+3L (@ 8 TeV
Statistical mterpremtwn

OISR o W, Ty gyt S

il'i..-l:-l'-"'l-“ Bk
¥ A Py o v Lot v sl g« Mooy, S

i 3

If we consider that the data contained only SM backgrounds, we can extract
exclusions limits using Confidence Limits for each mass points which will
give a inferior mass constraint on the model (cross-section)

1

=) —
= —
n: — —— Obs. CL
E — --- Exp. CL
b — Exp. 10
- Exp.2 o
= T, pair prod.
10
- TN T *—¢
1077 =
~ ATLAS /ntema/
\s=8TeV, 20.3 fb
10_3 T | L1 | L T RN TN S [N TN NN TR SN N SR N SR SR NN SR
600 700 800 900 1000 1100
m T., (GeV)

Pair production T5/3 : m(T5/3) < 0,74 TeV
Pair + single productions , m(T5/3) < 0,75 TeV
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T5/3 production cross-sections at 13 TeV

Pair NNLO 8TeV

Pair NNLO 13TeV g=0.1
Single LO 13TeV g=0.5
Single LO 13TeV g=0.3
Single LO 13TeV g=0.2
Single LO 13TeV g=0.1




el e o Y e w PG Y i A Py e AT DU T e S e '”'-:"'-l-:.u..'.-“': b wmﬂ‘ﬁw‘h* s

Stay tuned for Run 2 results + BSM 4tops publication !

Thanks !
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VLQ signal region number

Cross section +8.0 £136 =£151 *£11.1 121 £16.8 £25.2 £238

Fake/non-prompt leptons ‘ +33  +£18 : +23 +£26 +16  +1.5 +3.8

. +59  +0.3 : +7.4 +5.0 . +9.0 +11.0
Charge misID ‘ 57 —0.1 . —6.7 —46

| +

—8.5 —10.1

85 473
T4 Lo
- : . 1.0 1.6 . 51 +83
b-tagging efficiency ‘ +1.0 : B - R R

] F17T 412 . 118 426
Jet energy scale ‘ S16 0 18 : 91 lia

|+ [+
b | poLo (02 | oo
~1o0 [Ento [ ==

+
b2

Lepton ID efficiency ‘ +1.3 : ey 2l 2 425

I
L
-

Jet energy resolution ‘ +0.5 +3.1 +19 +03 +£09 +08 +34

Luminosity +1.3 14 x15 £15 21 £19

VLQ) signal region number

Jet energy scale __ngj' i_ﬁﬁg. - : 5
b-tagging efficiency Sy B : by
Lepton ID efficiency ‘ +29 £29 9 13
Jet energy resolution ‘ +0.8 +25 +0.3 £0.7

+2.8 +2.8 128




ttW /2

ttH

Dibosons
Fake/Non-prompt
() mis-Id

Other bkg.

Total bkg.

Data

p-value

SRVLQO
162+ 03+7.0
25+ 0.1+03
112+ 0.6+ 2.8
421+ 54+ 246
208+ 0.7+52
1.76 + 0.13 + 0.17
045 + 54+ 249
107
0.36

SRVLQ1/SR4t0
126 + 0.3 +54
1.8+ 0.1+0.2
0.95 + 0.19 + 0.25
8.61 + 2.34 & 5.02
151 + 0.6+ 35
0.75 + 0.04 % 0.10
100+ 24+73
H4
0.12

SRVLQ2/SR4t1
1.24 £ 0.09 = 0.53
0.26 &+ 0.03 £ 0.05
0.07 £ 0.12 £ 0.05
1.17 £ 0.82 £ 0.68
0.74 £ 0.11 £ 0.18
0.10 &+ 0.08 £ 0.03

36+ 09+£08

6
0.24

ttW/Z

ttH

Dibosons
Fake/Non-prompt
Q mis-Id

Other bkg.

Total bkg.

Data

p-value

SRVLQ3
2.07 + 0.10 = 0.89
0.40 + 0.04 + 0.07
2.36 = 0.29 + 0.61
3.00 + 1.20 = 1.80
1.72 + 0.22 + 0.63
0.22 + 0.08 + 0.03
087 = 1.35 = 2.10

i
0.83

ttW/Z

ttH

Dibosons
Fake/Non-prompt
() mis-Id

Other bkg.

Total bkg.

Data

p-value

SRVLQ5/SR4t2
1.87 = 0.09 £ 0.80
0.31 = 0.04 £ 0.05
0.33 = 0.14 £ 0.10
1.03 £ 0.97 £ 0.60
1.17 £ 0.16 £ 0.38
0.16 = 0.08 £ 0.02

49+ 1.0+ 1.0

6
0.46

SRVLQ6/SR4t3
2.46 £0.11 = 1.06
0.44 + 0.04 = 0.06
0.04 £ 0.12 £ 0.03
0.00 £ 1.02 = 0.28
1.09 + 0.14 £ 0.34
0.23 £ 0.08 = 0.05

13+ 11=+11

12
0.029

SRVLQT7/SR4t4
0.57 £ 0.05 £ 0.25
0.08 = 0.02 £ 0.02
0.00 = 0.12 £ 0.00
0.04 £ 083 £0.24
0.30 = 0.09 £ 0.10
0.14 = 0.08 £ 0.08

1.1+ 09+04

6
0.036

SRVLQ4
314 + 013 + 1.35
0.57 + 0.05 + 0.07
2.03 £ 0.25 £ 0.49
424 + 1.50 + 247
1.45 + 0.17 + 0.52
0.41 + 0.10 + 0.06
11.9 + 16 £ 2.8
10
0.71




Data driven methods

mmhwmmf--f!m P i - 3 45 3 MRS Y e et S s ,u-...,h“;!# =

Fakes/non-prompt

The fake lepton should not pass the
selection criteria

How to estimate it ?

Define 2 quality definitions :
- loose with relaxed criteria

(ID/1solation)
- tight standard analysis definition

Then, estimate 1n data the probability for
a loose lepton to pass tight criteria in
CR and apply it in SR

Charge mis-identification

The electron's charge 1s wrong
(high pT or tridents)

How to estimate it ?

Estimate the probability of flipping the
charge 1n a pure region (Z — e+e-) In
data

Then, apply the probability to MC

simulation of the contributing processes
requiring OS events
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ATLAS generic search

CERN-PH-EP-2015- 060
IO A A S i A 80 S T S e 1 40 MR 0 b 0

. tt\ 1
Fakes : matrix method (N .\ \ ( Ny I \
Tight = leptons passing the analysis criteria (1solation, tight ++) \\Nll ) L\ {Vg/)

Loose = medium++ electrons, tight muons, no isolation
(2 rf2 firn fif2)
Real efficiencies (r) extracted from high MET or mT(W) region M| 7 i rf2 iz fif2

Fake eff. (f) from low MET, mT(W) or high |dOsign| region rnry rifa firz fif2
\rir2 rif2 firz fif2 )
Systematics : choice of the regions, statistics, MC substraction NE = N4 N4+ AD
A L
— 70 % uncertainty in final SR = PN+ firaN £ fi foND
1.2 _ . , 1.2
0.8:_.- T 0.8_
Cross-checked with OS regions, | #  Real electron g * Real muon
0.6/ ¢ Fake electron 0.61 ¢ Fake muon

different triggers, other isolation,

0.4} e 0.4
to understand the excess. : R :
02fe 0 —o——o0——= ' 0.2\—

0.|.|||.||||||.|||.|.|||.||||.|.|.|...:....:.:.:.:. D|||..|...||||||||||I......;.;.

0 02040608 1 1214 16 1.8 2 22 24 0 20 40 60 80 100 120 140

| m cluster (e) P, (1) [GeV]
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CERN- PH -EP-2015-060
gl el
N:'; ~ (€ + Ej)ij
P i ety
Charge flip for electron i and j

a ll n H . '_... E : m -l'..&.‘ll ﬁ,:_'ﬂm*f_tmﬂ!;_npq“ii!-—rl *vu-f.fl-nlJﬂ::I

Misid likelihood method

s Tl o

SS/OS events in Z peak — charge flip probability as f(pT, eta)
Extrapolated to high pT with ttbar MC truth matching

Systematics : likelihood stat, pT extrapolation, Z peak deﬁmtmn

Yields in validation region for all the background in 2SS and 31 channels

Charge flip prob.
fake removal) e —
e 30 % uncertalnty in ﬁnal SR || range [0,50] GeV [50,80] GeV [80,100] GeV [100,200] GeV [200, 1000] GeV
[0,0.8] 0.000565 0.000708 0.00178 0.0024 0.00427
TI’ident fake le t01’1 OVCI‘la I'emoved [0.8,1.1] 0.000909 0.002 0.00739 0.00869 0.0168
p p [1.1,1.37] 0.0025 0.00162 0.00552 0.0066 0.00686
[1.52,1.8] 0.00844 0.0087 0.0195 0.0266 0.0303
[1.8,2.3] 0.0128 0.0155 0.0393 0.0467 0.055
[2.3,2.6] 0.0315 0.0349 0.053 0.0606 0.123
Sample ee el Iy
Q mis-Id 136 + 2 + 41 118+ 1+35 — Sample ece eep efipt pps
Fake/Non-prompt 153 + 11 + 107 995 + 11 + 158 99 + 3 + 90 Fake /Non-prompt BO+23+56 1324244092 17T94+284+125 1.344+0554+0.94
W2 L57£010 L188 149408158 8434 0.97 4 356 HW/Z 1204009046 2550.13£087 338+£016£115 2704 0.14:1.00
FH 090 4 0.04 £ 004 13140081013 076 0.06 L 007 HH 0.07+0.024001 028+003+003 03240034003 0.14+0.02+0.01
Dibosons 5574+ 0.45+1.08 159408429 9.00+0.58+ 1.79 Dibosons 5.78+051+£1.14 67840574133 8424057178 9.23+0.6541.82
Other bkg. 03240114011 0.7540204020 0.2740.06+006 | Other bkg. 0.04£0.02+002 01140024002 01240022002 0.15+003£0.03
Total bke, LIl 37 Iiiiie L3100 Total bk 151+24+57 220+25+04 301+28+127 13.6+09+24
Data 271 307 52 Data 15 18 36 14
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L T L e e St bt e Lattanie - VY,

Exclusion limits : 4tops

For 3 models :

- contact interaction
- 2UED-RPP
- sgluon

Limit at 95 % CL on SM
cross-section : ¢ > 70 tb

BSM contact interaction : |C|/A* >15.1
and cross-section ¢ > 61 b

Sgluons limit at 95 % CL m>0.83 TeV

;ﬁ!ﬁ-:'n.-“'

_; 1 SU ¥ F1 LA A A F T I LIFL L) I lllll l LI I B |
& F
140 =
120} . -
= ,/ -
100 -
au: ATLAS E
& fs=8TeV, 20.3fb" ]
60F -
- ',.—“ ] 95% CL excluded region
40 al 85% CL observed limit .
5 - - 95% CL expected limit
20F I - 1o 55% CL expected limit —
N = 200 95% CL expected limit
U L1 1 | I 1 L1 1 I L1 1 1 I | I - I | |
2 25 35 4 45 5
A [TeV]
(a)
E T I T
="
£ | ]
1 ) ATLAS 3
= 4, \s=8TeV,20.3 1t
= 1 0’ et E
< 2
: 4
£107 ’-’4’%
Tﬂ: —<$— 95% CL observed limit
_-;:I,‘_ 1 DG ---- 883% CL expected limit median ..f
t I - 1095% CL expected limit E
a = 20 95% CL expectad limit
107 E Theory [BRIA"'— fi)=100%] E

Ll |III|I|
0.7

11 I | I
0.9 1 11 1.2
My [TeV]

o x BR(titt) [pb]
o .

—
Q
%]

—
Q
o]

"y
o
-4

L AARE RARRN AR LARLY RARLE LARAE RRARY RARLE R

—— 95% CL observed limit

?%ﬁ seeseeess G659 CL expected limit E
,%%%%? |:| = 17 95% CL expected limit

= 20 95% CL expected limit -
/%,’g:« """" Theory [BR{o — t) = 100%)] ;

%,

" ATLAS
= s=8TeV, 203"

I IIIIIIIIIIIIIIIIIIIIIIII:IIIIIIIIIIIllllr

040506070809 1 1112
Sgluon mass [TeV]

(b)

E _I | TTTT TTTT TTTT I TTrTT TTTT TTTT LU
="
= 1F E
E ]
rF ATLAS :
@ 107k Vs =8TeV, 20.3 f5’ E
E E“x""\x E
@ {0 E
2107 : /%' S
& f 7%, ]
é1 03 | —¥4— 95% CL observed limit ﬁ“m“_h =
) f --- 95% CL expected limit median M'““-,xx :
a8 o[ |:| 10 95%, CL expected limt ]
©107F = 2 o 55% CL expectad limit E

....... Theary ]

2l Ll R T |
D,45 0,5 0.55 C'I.E'r 0.65 0.7 0.75 0.8

My [TeV]
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BR (T — Ht)

BR (B — Hb)

ATLAS generic search

For various BR (T — Wb) and (T — Ht)

o

0]

4]
V]

ATLAS
Vs=8TeV, 20.3 b

o
o

0.75

o
~J
BR (T — Ht)

0.65

o
o

0.55

o
(3
Expected 95% CL m. limit [Te

o o
&

UU 010203040506070809 1 0.35

BR (T — Whb)

ATLAS 085

Vs=8TeV, 20.3 "

o
(o]

0.75

O
~J
BR (B — Hb)

0.65

o
o

0.55

o
[4)]
Expected 95% CL m, limit [TeV]

S o
&

|30 010203040506070809 1

BR (B — W)

0.35

ey T =

{1'_

||'-|.'-|--'

ATLAS
Vs=8TeV, 20.3fb"

% 01020304 0506070809 1
BR (T — Wb)

ATLAS
0.9 fs=8TeV, 20.3 b

00 010203040506070809 1

BR (B — W)

0.85

o
o

0.75

e
~

0.65

o
(o)}

0.55

o
8]
Observed 95% CL m._ limit [TeV]

0.45
0.4
0.35

0.85

s
08 £,
0.75 E
0.7 g

|
65 ©
06 &

(%]
. =]

[1h]
05 £

w

L

o)

© o
=
()

0.35

o(pp—>Ts/3T5/3)) [pb]

=k
Q

Pa
TT

T

—
TT

—
Q
II—

CERN- PH-EP- 2o~ 060

Lt A bt b o e TR i PYR

Exclusmn limits : VLQ TT, BB and T5/3

= —®— 05% CL observed limit
==+= 853 CL expected limit

[ = 1o 85% CL expected limit
[ ] =20 95% CL expected limit

7777 Theory

Pair Production

B
: il

|.’.J:
- ATLAS |
F BTeV :aosm1

II'IIIIIIIIIIr1|I’III|II1I[1I

dES D? 0?5 DB 085 09 095

Mo [TeV]

5/3 — tW 100 %

m(T5/3)>0.74 TeV (PP)
m(T35/3)>0.75 TeV (PP+SP)

 Assuming singlet BR : m(B)>0.62 TeV and m(T)>0.59 TeV
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CERN- PH -EP-2015-060

LY*tL) (Gryutr) —

£ (TLav*tLp) (URbYutRa)

VOIS ELIRE A . Tt S v s T A Tty o N ST AT I b e N Y st e AR e s ol
5:’12 | Ak T I__ I | Y I'__
Tested for 3 chiralities (LL, RR, LR) 10 . ;
No excess found 1n tt specific regions 6 - -
6 . ]
ATLAS ] ATLAS -
_ — - ; _ Js=8TeV, 203" ] Vs=8TeV, 203 15" |
Model a\pp — tt) H] C Hllllllllgl const. "1 Excluded region at 85% GL - [ Excluded region at 85% CL
Exp. | Obs. Observed | | 22— ... g6% CL axpecied Ik 1 .. o5 CLexpectedimi 1
Contact interaction model |(|"i.‘J (TeV ;}] T . i!illzssni?;ltiﬁ?ﬂ'.'.?ljl = Z;illzit?tiiﬁ;ﬁ'.'.?tzl
Left-left 64 62 0.053 8 10 12 14 16 18 20 02 4 6 8 10 12 14 16 18 20
Left-right 53 51 0.137 A [TeV] A [TeV]
ight-right 0 38 0.042
Right-righ | | | : | 3 | (2) (b)
Higgs-like FCNC model KutH O Ketl
uu — tt (myg = 125 GeV) | 37 35 0.16 T T — e
r Ry T R R B s R R R
uu — tt (my = 250 GeV) 2] 20 0.17 F / 1 = ﬁTLAS =
E - : S=8TeV, 203 16" ;
ww — tt (my = 500 GeV) | 12 11 0.20 & _ Z Ems Z 2
& E - m,= a -
uu — tt (my = 750 GeV) | 9.3 8.4 0.24 i ] = 00 Gev E
cc — tt (my = 250 GeV) | T 69 0.81 5 . = 50 GV 2
cc— tt (my = 500 GeV) | 37 35 1.02 : 3 2 1 Exciuded at 85% CL 2
= - ~F [ xcluded a % 3
ce = tt (my = 750 GeV) 28 27 1.29 c ] 0.4E =
— ATLAS - TE :
4c Js=8TeV, 203" ] 0.3 =
< =1 Excluded region at 95% CL - I e o L o e e E
" 95% CL observed limit 1 02__- - ]
P L. 85% CL expecled limit ~ —] -
E [ = 1o 55% CL expectad limit | —
l CL ﬂ l RR . F‘L 2 - IIIIIIIII||IIZI.EI(J-lSIEcIFOIEiLI&:(ITDFtIc? I"TI'I‘II ] |||IIIIIIIIIIII|||IIIIIIIIIIIlIIIIIIIIII IIIIlII.lE
Lit = 373 F(uny#tn)(Unyet) + 2 A2 (ur7"tR)(URVulR) % 8 10 12 14 16 18 20 0.10.20.30.4 0.50.6 0.7 0.8 0.9 1
1 CLR ( 1R A [TeV] KetH
2 2
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Exclusion limits

ATLAS generic search

' b'

g

o(pp — b’b)[pb] x BR(bD’ — WtW

CERN PH -EP-2015- 060

For BR(b' — tW)=100 %
b' pair production excluded at 95 % CL for
m(b') < 0.73 TeV

With different BR(b' — tW) and BR(b' — cW)

L I ] 1 1 1 | 1 1 L] ] I T 1 1 1
1E ATLAS -
: (s=8TeV,20.3f5" 3
10'E E
102 E
T —e— o550 L observed imit : ]
E =
| -eee-es 85T CL expected limit |
1 D_,']. - I:l + W B5% CL expected limit ] —
g + 2o 85% CL axpacted limil . . -

- = Theory [BR{b' — W = 100%]

1 1 1 1 | ! 1 ] 1 | ] 1 1 1 I 1 I ] ] 1 Il 1 [l 1 1 I 1 1 1 1
04 05 06 07 08 0.9 1
m, [TeV]

BR (b’ — cW)

1 09 < s 1 0.9
[ ATLAS 085 2 O ATLAS 0.85
- ‘s=8TeV, 203" ; il - s=8TeV, 203"

0.8} s=gie 08 E 3 o08F 's=01e 0.8
- 0.75 g” e - 0.75
0.6 07 O 0.6 0.7
0.65 & 0.65

N o) -
0.4f 06 T 0.4} 0.6
055 & 0.55

= E_ |
0.2 05 0.2 0.5
i 0.45 i 0.45
% 02 04 08 08 ] o4 % 0.8 1 04

BR (b’ — tW) BR (b’ — tW)

Observed 95% CL m,, limit [TeV]
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