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ATLAS detector at LHC

Overall view of the LHC exeriments. ]
ATLAS is one of the two

multi-purpose detector at
the LHC proton-proton
collider
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ATLAS detector at Run 1
I

Inner detector (|n|< 2.5, B=2T) Hadron Calorimeter (|n|<5)
Tracking, vertexing, dE/dx, e/xt ID Trigger and meas. of jet/Emiss
» Si pixels, Si strips, Trans. Rad. det. » Felscintillator (central), Cu/W-LAr (fwd)
» olp; ~3.8x10-4p(GeV)=0.015 Adin > 0/E ~ 50%/NE(GeV)®3%
I

Magnets 4 Superconducting ﬁ

» Central Solenoid (B= 2T)
» 3 Air core Toroids(B=3-8T)

EM Calorimeter (|n|<3.2)
ely ID trigger measurement
» Pb-Lar accordion

> o/E ~ 10%/E(GeV)e1%

25m

Tile calorimeters

‘ : : LAr hadronic end-cap and
forward calorimeters
Pixel detector \

LAr electromagnetic calorimeters

Toroid magnets

Muon spectrometer (|n| < 2.7) Muon chambers Solenoid magnet | Transition radiation fracker
Trigger & meas. of muon
» CSC+TGC+RPC+MDT

» o/p; <10 % up to 1 TeV

Semiconductor fracker



ATLAS trigger at Run 1
N

Using multi-level trigger system to
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o The ATLAS Distributed Computing System
manages the world-wide data processing,
MC production, and user analysis jobs,
running on O(150k) computing cores



Data Taking at Run 1
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Standard Model Summary
2

o Total or fiducial cross section measurements from inclusive W,Z production and di-bosons
production:
¥ Tests of the SM (at higher energy) and probing new physics
® Backgrounds for searches and precision measurements ( W/Z+jets, top pairs and di-bosons)

Standard Model Production Cross Section Measurements  suius: varch 2015 [féc;;
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Standard model scalar boson search

Phys. Lett. B 716 (2012) 1-29

{s =7 TeV (2011), |Ldt = 4.8 fb”
{s =8 TeV (2012), |Ldt =59 fb"
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In July 2012, ATLAS
and CMS announced
discovery of a new
particle (mass ~ 125
GeV) decaying to two
bosons

p, = probability that the
background fluctuates
more than the observed
excess

30 — evidence
50 — discovery




SM Higgs Production at the LHC

Gluon fusion process (87%) Vector Boson fusion (7%) Associated production Associated production
with W/Z (5%) with top (1%)
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Higgs Boson Discovery
2012

Higgs to 4y candidate event

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST

Event display of H—»ZZ*—4u candidate in ATLAS




Higgs searches in ATLAS
N
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Higgs boson signal strength
e

a

With full data sets, combined results from the di-
boson decays H—ZZ*—4l, WW*, yy from the
rare decays H—Zy, bb, Tt and yp and VH(bb), ttH

® The signal strength, y, is the ratio of a given
Higgs boson production cross section (o) to
its SM value (ogy), M =o/ogy

Categorization of the production processes:

: ggF + ttH (uggrenm)
®  Couplings to vector bosons : VBF + VH (wgesvn)

®  Couplings to fermions
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Fiducial and differential cross sections
SN 1

_ PRL 115 (2015) 091801
o Model independent measurement of
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Higgs boson couplings
-

o Assuming only SM contribution to o Most generic case: Allowing new

the total width and no invisible or
undetected H boson decays

(simplest case)

K; = gi/giSM

particles in loops and no
assumption on the total width
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Higgs spin and parity measurement

arXiv:1506.05669

o Examining the Spin/CP nature of the Higgs boson with H—»ZZ*—4[, HHWW*—evuv
and H—yy

® Spin-0: CP-even BSM (0*,) and CP-odd pseudo-scalar (0)
® Spin-2: Universal couplings and K,/k, = 0 and 2
® Exclusion determined from q: likehood ratio

to distinguish between two spin hypothesis
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40r
30f
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20
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-10}
-20¢

ATLAS
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------- Expected
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Angular
observables

Jr Model Choice of tensor couplings
KSM KHVV KAvv  «
0"  Standard Model Higgs boson 1 0 0 0
OZ BSM spin-0 CP-even 0 1 0 0
0~ BSM spin-0 CP-odd 0 0 1 /2

Values of spin-2 quark and gluon couplings p7 selections (GeV)

Kqg = Kg Universal couplings - -
kg =0 Low light-quark fraction < 300 <125
Kq = 2Kg4 Low gluon fraction < 300 <125

SM is favoured and alternative
models excluded > 99.9%CLq



Higgs spin and parity measurement
B

o Combined fit performed on H—ZZ* and

—WW* final states

" Constraint the Spin-0 coupling ratios

(EAW/KSM ) ‘tana and K, /K,

- 1v

Kymyw = ZXKA(H)VV
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... Expected: H—o WW* > evuy ]
20 r signal strength fitto data ¢ _g TeV, 203 15" b

RREEE Expected: SM

Spin-odd BSM
contribution

0 1 | 11l | 111l | L1l |’ M\RJA L4V/"J "l L1l \ L1l | L1l | Il
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( Kpa/Kgy ) - tan o

Coupling ratio Best-fit value

95% CL Exclusion Regions

Combined Observed Expected Observed
RHvV /KsMm —0.48 (—o0, —0.55] | J[4.80,00)  (—o00, —0.73]|J[0.63, o)
(Ravy/ksm) - tana —0.68 (—o0, —2.33]|J[2.30,00)  (—o0, —2.18]J[0.83, 0)

BSM to SM tensor couplings are compatible with the SM expectation



Rare processes ttH

o Higgs boson production in association with a top-quark pair
® Direct measurement of top quark-Higgs coupling
® ttH (H — bb / multilepton H(—ZZ, WW, =t))

ttH (H— bb)

% E ATLAS + Data [EtiH(125)
2 . 5[ 's=8TeV, 203" O @V [ fi+light
10 E Dilepton ] nontt [ ti+c§
7 Totalunc. [  ti+bb
100 ey CEHA25)
E Pre-fit
10°E
1025—
10= T e
IR P S S
&’1.25
S e /7////// 7 / /
8%
© © © © ©
A S AN V30 7A\7”‘

Dilepton

Lepton+jets

Combination

EPJC (2015) 75:349

| — tot. ATLAS (s=8TeV,20.3fb" |
TSl G (HobB)  (tot) (stat)

L —_ ey 28%20 (1.4) |

- ——e— 1.2+£13 (0.8)

- e 15+11 (07) 7|
P P IS R T SN (N T T T N T S S NN S SO SR
0 2 4 6 8 10

Best fit p=c/c__ for m =125 GeV
SM H

bb:p = 1.5
Multilepton: p = 2_1':-;

P 2.6
yy:u=13 e

No significant excess
over the background is

Best fit u(ttH) = o/og, for my = 125 GeV

—~ (PLB 749 (2015) 519)
c — ‘ e ATLAS Preliminary
49 — ts(:;t Vs =8TeV, 20.3fb! Vs=7Tev,45-471b" Vs=8Tev, 203"
: - P eE 68% CL: i
o fot. (stat) 95%CL:  ——
O) 2007, [ 28 7 1191 RN -
= . 5
5 30} oo 4 2.8 173 (79 Hoor = 1.23°3% ———— ttH
2074t H—e— 0.9 37 (29 :
E had — s (78 Uyge=128+032 =
a1} % 118 3 059 ? .
T Hyy = 0.80 £0.36 e ————
T 1427, | 96 38 (13 :
N . | +14 (+11 Hpn=1.81£0.80 : -
Combined l—e—H 24492 {19 my=125.36 GeV
I M P IR P IR N N ST S S S R
ﬁ 40 8 % 2 0 2 4 6 &8 10 12 14 -0.5 0 0.5 1 1.5 2 2.5

3 observed in both searches

Parameter value



Searches for new physics with SM Higgs

Invisible Higgs decay (VBF) arxiv:1508.07869 H—aa—uutt (PRD 92 2015 052002)

> e . . .
3 o s v s NMSSM : H decays to lightest pseudoscalar higgs
0 g s sackgron ]
X € m— SM Uncertainty |
] Data 2012
w
ATLAS ] 10 T i Sanasnanas T
203", 8 TeV 3 ; P ATLAS rr‘N=mnC=>b15295r‘g:\/95% CL e o ATLAS mZZSGg:J/served 95% CL
SR1 5 & [ 1s=8Tev,2080" ... Median Expected 95% CL I \s=8TeV,203f" ... Median Expected 95% CL
x 10E m tic T . <o
§ 20 2 10l 20
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H . ) 2 z
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f50 200 250 300 350 400 450 500 i T F
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No excess over expected background * ol
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() 4 5 6 78910 20 30 40 10900 150 200 250 300 350 400 450 500
At 95% CL. N e Gen

B(H—invisible) < 28 % (31%) obs (exp)

VH(W/Z—hadronic, H—invisible)

H*—=W=*Z—qqll (PRL 114 231801 (2015))
L \s=8TeV 20.3fb" ATLAS

- Wiz Hoinv) ~o- Observed (CLs) Charged Higgs boson appears in many SM extension

---- Expected (CLs)

- = models : 2HDM, Higgs Triplet model

95% CL limit on 6,,, x BR(H—inv.) [pb!

E o) YL B A B B I L A I B
C 3 1E e ' Tom 3 2 10FATLAS —+— Observed (CLs) §
C ° [ s-eteva0on - N E os=8Tev, 2037 - Expected (CLs) |
— g 1P T w3 [ HoWZow < 1o )
i % 1ol SR BEUNR: 2o E
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1= B~ = 2] 2
i ¥ E 10 3
10"~ 10 . 2 E 7
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EPJC (2015) 75:337 BT by : ]
| & ,h,..“‘*mllhi*il o P P N PO PO P TP
m.=125 GeV g f ey , 3 200 300 400 500 600 700 800 900 1000
H 3 200 300 400 500 600 700

B(H—invisible) < 78% (86%) obs (exp) m, [GeV] m,; [GeV]



Top quark mass

EPJC (2015) 75:330

o Precise measurements of m,, is important - critical input to EW fits E 600 arLas  + datalets
. - - . g ls=7 TeV. 4.6 fb”! FEETOE Best fit background
o Top quark mass is measured in ttbar — lepton +jets (fully reconstructed) or di- £ 500~ ’ = Bestfit
lepton at 7 TeV (~5 fb) z } Uncertainty

400
® Single lepton: 3D fit (m,,"*°, my,* (hadronically decaying W) and R,,"*¢))

m  Ryq the ratio of the transverse momentum of the b-tagged jet to the 300

average transverse momentum of the two jets of the hadronic W boson 200

decay
100
m Compared to the previous measurement (2D), 3D reduces the

systematic uncertainty ... gD ST EEE T R T B R

30 140 150 160 170 180 190 200 210 220

. . reco
® Di-lepton : 1D fit (m,,"ec°) Mgy’ [GeV]
tt — lepton-+jets tf — dilepton Combination
T¥jets i
> N B e P e
. X ] ; X
& ATLAS data, dilepton Statistics 0.75 | 0.003 | 0.008 0.54 048 0
® (5= 1 SECERt Best fit backgrou nd — Stat. comp. (myop) 0.23 nja nja 0.54
400— s=7TeV,4.61b pe
- Best fit — Stat. comp. (JSF) 0.25 | 0.003 nja nja
0 — Stat. comp. (bJSF) 0.67 | 0.000 | 0.008 nja
€ + Uncertainty Method 0.11+0.10 | 0.001 | 0.001 || 0.09 +0.07 0.07 0
o Signal MC 022021 | 0.004 | 0.002 || 0.26+0.16 0.24 | +1.00
w 300 — Hadronisation 0.18+£0.12 | 0.007 | 0.013 || 0.53 £0.09 0.34 | +1.00
ISR/FSR 032+0.06 | 0.017 | 0.007 || 0.47 +0.05 0.04 | -1.00
Underlying event 0.15+0.07 | 0.001 | 0.003 || 0.050.05 0.06 | —1.00
Colour reconnection 0.11 £0.07 | 0.001 | 0.002 0.14 £ 0.05 0.01 | -1.00
200 — PDF 0.25+0.00 | 0.001 | 0.002 || 0.11 +0.00 0.17 | +0.57
W]Z+jets norm 0.02+0.00 | 0.000 | 0.000 || 0.01 +0.00 0.02 | +1.00
W/Z+jets shape 0.29+£0.00 | 0.000 | 0.004 || 0.00 £ 0.00 0.16 0
NP/fake-lepton norm. || 0.10+0.00 | 0.000 | 0.001 || 0.04 + 0.00 0.07 | +1.00
100 ] i —NPifakeleoton shape 005 =0.00_ e
Dominant C Jet energy scalc 0582011 %%ﬂ 0752 0.08 | 0.41 %’
syst. CITOr = T T T O O O SO
Jet resolution 022+0.11 | 0.007 | 0.001 || 0.19+0.04 0.03 | -1.00
ol . 4 L T Ay Jet efficiency 0.12+0.00 | 0.000 | 0.002 || 0.07 +0.00 0.10 | +1.00
40 60 80 100 120 140 160 Jet vertex fraction 0.01+0.00 | 0.000 | 0.000 || 0.00 +0.00 0.00 | -1.00
mree [GeV] b-Tagging 0.50 £0.00 | 0.001 | 0.007 || 0.07 +0.00 025 | -0.77
Ib Egiss 0.15+0.04 | 0.000 | 0.001 || 0.04 £0.03 0.08 | -0.15
. . . . . Leptons 0.04+0.00 | 0.001 | 0.001 || 0.13 +0.00 0.05 | -0.34
Unbinned likelihood fit data - Signal templates are from MC Pileup 002001 | 0000 | 0000 | 0,01 £ 0.00 001 | o
Total 127 +033 | 0.027 | 0.024 | 1.41 =024 091 | —0.07

mfo(;’”b =172.99 £0.48(stat)+=0.78(syst) GeV = 17299091 GeV



Top-quark pair production
1

o Measure differential cross section in fiducial and full phase space as a function of observables

® Reconstruct one top leptonically (lepton+jets) and the other one hadronically pily'],m p’? i y’?
T M T
® Particle (parton-level) objects defined in simulated events for fiducial (full) phase space
> 1E- T T T T T T T T T = '=: 1.8 [ T T T T > 1E- T T T T T T T T T Al '=: [ T T T T ]
3 E ATLAS Preliminary Fiducial phase-space 3 = [ ATLAS Preliminary Fiducial phase-space ] 3 E ATLAS Preliminary Full phase-space 3 = 1 [ ATLAS Preliminary Full phase-space A
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e E e PWG+PY8 h,,, =m 3 = c e PWG+PY8 h,, . =m, | e 10 E e PWG+PY8 h,,, =m; 3 = - e PWG+PY8 h,,,.=m, —
© Fo MC@NLO+HW AUET2 | A MC@NLO+HW AUET2 © E <ies MC@NLO+HW AUET2 ] o c e MC@NLO+HW AUET2 ]
°  q02k —— MadGraph+PY6 P2011C o= 2R —— MadGraph+PY6 P2011C | ° C —— MadGraph+PY6 P2011C | o= Lo —— MadGraph+PY6 P2011C |
& E . PWG+HW6 AUET2 3 - 5 PWG-+HW6 AUET2 ] &l . PWG+HW6 AUET2  _| o 08k PWG+HW6 AUET2 |
= [l Stat. unc. ] . = Stat. unc. ] = 10 E I Stat. unc. E - L [ Stat. unc. 4
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o Measure differential cross section of highly boosted top quarks
m . . . .
Hadronic top reconstructed as a single jet, the other top decay leptonically
s 10g r T T T g = 10 g T T \ T . T g
Hadronic w w w (?)) Fere Fiducial ;;rt\:se-space 3 $ ?‘és Full phas;:pace 3
F 7 F ]
(arge R=1.0jot - Whmmed)  (opton + MET + closest standard R=0.4 jot g | D romEeemmoon ] 2 F R T oS T ]
y, M + +yqmp=Mhoy - v I+ +damp=Mho —
Jet pT > 300 GeV JetpT > 25GeV o 1 [ POWHEG+PYTHIA HERAPDF 4, = = o E ua 4 POWHEGHPYTHIA HERAPDF s, v o]
Jet mass > 100 GeV muon pT > 25 GeV < E == o POWHEG+PYTHIA HERAPDF =y, 5 S F Sag o POWHEG+PYTHIA HERAPDF 4 me=m,,, ]
g E Y. 3 g E . 7
Jot 1% splitting scale > 40 GeV Missing Energy (MET) > 20 GeV ° F ] [ Tao h
jeteta <2, {Lepton + MET) Transverse Mass > 60 GeV 101 —— - 'E Yso 3
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p Trigger [ \s=8TeV,2031b" v . B ] 10 Ve =B TeV, 2031 |
- E v s o =
W 07E E E 3
N _ ¥ m . E = . - -
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Atloast 1 bingged jet amsocisted with o top In general, simulation is higher than data



u (d)

Single top production

t-channel
d (w)

- ATLAS+CMS Preliminary LHCtOpWG
100 Single top-quark production Sep 2015

Total inclusive cross-section [pb]

w+ 80—
= t-channel
b t 601 -
Wit-channel I
t 40+

b

g

B ATLAS t-channel -
PRD90(2014) 112006, ATLAS-CONF-2014-007

® CMS t-channel —
JHEP12(2012) 035, JHEPO6 (2014) 090

O ATLAS Wt
PLB716(2012) 142, paper in preparation

CMS Wt
PRL110(2013) 022003, PRL112(2014),231802 1

* LHC combination, Wt
ATLAS-CONF-2014-052, CMS-PAG-TOP-14-009 —

A ATLAS s-channel
ATLAS-CONF-2011-118 95% C.L.,
ATLAS-CONF-2015-047

v CMS s-channel, 95%C.L.
CMS-PAS-TOP-13-009 -

=== NNLO PLB736(2014) 58
M= 172.5GeV, MSTW2008nnio

scale uncertainty

=== NLO+NNLL PRD83(2011) 091503,
PRD82(2010) 054018, PRD81(2010) 054028
M= 172.5GeV, MSTW2008nnio —
Wt: tt contribution removed
scale ® PDF @ a uncertainty, 1

——— NLO NPPS205(2010) 10, CPC191(2015) 74

Events

The most recent update
on s-channel by ATLAS
(ATLAS-CONF-2015-047)

Signal significance
observed(expected) :
3.20 (3.90)

T T T
ATLAS Preliminary
o Data
[ s-channel
[ t-channel
—

T
_‘- Ldt=20.3 1"

\s=8TeV
I+jets

- M= 172.5GeV, u_=p = mg, -
P " P S e CT10nlo, MSTW2008nlo, NNPDF2.3nlo (PDF4LHC) 0
20 — WL: p? veto for tf removal=60 GeV — - . , . ,
‘/]/ and p_=65 GeV @ 01 ¢ E
- - [EEpepty R F S = ) i Y
b » Wi scale uncertainty “ o 00 4 14“*’7*/47'*7*“ ;*ﬁ//*/#/%%&/// Y
== 2 g E
- scale ® PDF @ a uncertainty 3 -1 8 01 L L L . +
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- endane S-Channel +-‘-‘-‘-‘-’ All exp. results are w.r.t. m= 172.5GeV — P(SIX)
0 1 1 1

s-channel
t

o t-channel

o s=channel

{5 [TeV] Lo, = 4.8=1.1(sta)33 (syst) pb|

: 1 isolated leptons (e / y), one b-tagged jet, 1 forward jet, missing E;
Wt channel : 2 isolated leptons (e / p), one b-tagged jet, missing E;

: 1 isolated lepton (e / p), two b-tagged jets, missing E;



Events / 5 GeV

Data / Background

Single top production in FCNC

arXiv:1509.00294

o FCNC forbidden at tree level, suppressed at higher orders™* b
® Rate can be enhanced through the BSM models

(B ~ 105- 103)

o qg—t—bW (W in leptonic decay)

6000~ T
[ ATLAS

[ 1s=8TeV, 20.3fb™

5000

4000

Electron signal region

T T T T T T T T T

qg—et

100
ET™® [GeV]

No signal seen, upper limit is set at 95% CL.:

xB(t—=bW)<29 (34) pb expected(observed)
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Data / Background
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Upper limits on the coupling
constants divided by the scale
of new physics:

/A< 5.8 (13) x107 TeV™

u(c)gt

B(t—u(c)g)< 4 (17) x 107




ttV (V = W,Z) productions

Events / channel

600

ATLAS

500[\'s = 8 TeV, 20.3

400[-

ttZ cross section [fb]

*  ATLAS Best Fit
—— ATLAS 68% CL
------- ATLAS 95% CL

4+ NLO prediction*
I tiZ Theory uncertainty
I W Theory uncertainty |

O =369

+52
O =176

500

ttW cross section [fb]

g(stat) +44(syst) tb
(stat) = 24(syst) tb

arXiv:1509.05276

Fit results on 15 signal and 5 control regions

ATLAS
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@ Data N Total unc.
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[ Fake leptons
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ttW significance ttZ significance
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2608 0.4 0.1 1.4 1.1
2£SS 2.8 - -
3¢ 1.4 1.0 3.7
a¢ - - 2.0
Combined 32 5.0 4.5 4.2

Simultaneous fit to all four channels
to extract the cross sections
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Inclusive 1st and 2"d squark and gluino

arXiv:1507.05525

o Inclusive searches of squarks and gluinos with final states:

squark and glui;)o pair production in the simplified models

® High p;jets + MET + with or without leptons or b-jets

O Exclusion limits are set on various SUSY models

®  Simplified models (R-parity+LSP stable), mM\SUGRA/CMSSM,
bRPV, mGMSB, nGM, NUHMG, mUED

Squark-gluino-neutralino model O- I e pto n + 2'6 JetS + M ET

e R L o R e e o e ]
3 c A o =0 GeV Exp. imiteTa.) For massless neutralino,
= : \ o)
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Third-generation squarks
N

o Scalar top mass is required to be <~ TeV to solve the

Higgs mass fine-tuning in SM

o Four decay modes are considered separately with a

branching ratio of 100%

tf, production, ;> b %) /1> ¢ %, /> Wb E / T— t %]

;‘ 450 I_ T T T | T T 1771 | T T 1771 | T T 1771 | T 1771 | T T°T I_
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Light stop implies light sbottom

Three decay modes with 100% branching
ratio is considered

100

o
4
/
T
=
-0
o
S

P
b
b b, production, BR(, — t*)=1
R LU AL e 1
ATLAS ]
700 (g ev, 20" E
600 SS3L analysis ]

[ —Ob d -

Fo Ex:eegeed m, =60 GeV 1

C = Ob: d ]
500~ - Ex::geed my = 2 M ]

[ Allimits at 85% CL ]
400~ .
300F -

\ 6\ 4

F - ]
200 »“\ .

1 :4;4|||J||Hl| ]
0956450400486 500 550600680 700

m; [GeV]

S A B R R o)
300 400 500 600 700

mE‘ [GeV]

bb production, BR(b — bi)=1, BRE. a hx) 1

\s=8 TeV, 20 fo" B!
0 lepton + 3 b-jets analysis (g3b) -

©

=1

S
T

m,. = 60 GeV

— Observed
-+ Expected >
Al limits at 95% CL

N
o
o

T T T T T T T T

200
200 300 400 500 600 700 800 900 1000
m; [GeV]



Mass limits on SUSY searches
A

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: July 2015 ) Vs=7,8TeV
Model Ty Jets EU [radqm™] Mass limit [V5=7TeV| +5=8TeVv Reference
MSUGRA/CMSSM 0-3e,u/1-27 2-10jets/3b Yes 20.3 3,8 1.8 TeV m(q)=m(g) 1507.05525 . .
44, quX 0 26jets  Yes 203 |§ 850 GeV m(¥})=0 GeV, m(1* gen. §)=m(2™ gen. ) 1405.7875 N .I.' t
% 4, G—qX| (compressed) mono-jet 1-38 jets Yes 20.3 q 100-440 GeV m(G)-m(t})<10 GeV 1507.05525 O S I g n I I Ca n
'8 4q, q-)q(a'({[v/vv),y, 2e,u(offt-Zz) 2 Jgts Yes 20.3 g 780 GeV m():(z)=0 GeV 1503.03290 .
§ %3t 0 2-6 !ets Yes 203 & 1.33 TeV m(¥1)=0GeV B ) 1405.7875 d f
% g—qg¥i »qqW=x| Olep  26jets  Yes 20 |2 1.26 TeV muf“(.‘)<soo GeV, m(¥*)=0.5(m(¥})+m(3)) 1507.05525 eVI e n Ce O a
> &—-qq(LL/ /v 2e.n 0-3 jets - 20 g 1.32 TeV m(¥1)=0GeV 1501.03555
>  GMSB (I NLSP) 127+0-1( O-2jets Yes 203 |z 1.6TeV  tans>20 1407.0603 .
8 GGM (bino NLSP) 2y - Yes 203 |z 1.20 TeV ct(NLSP)<0.1 mm 1507.05493 S U SY S | g N a I
E GGM (higgsino-bino NLSP) Y 1b Yes 203 I3 1.3 TeV m(¥?)<900 GeV, c7(NLSP)<0.1 mm, 1<0 1507.05493
= GGM (higgsino-bino NLSP) Y 2jets Yes 203 g 1.25 TeV m(¥?)<850 GeV, cr(NLSP)<0.1 mm, 4>0 1507.05493
GGM (higgsino NLSP) 2eu(Z) 2jets  Yes 203 |& 850 GeV m(NLSP)>430 GeV 1503.03290 at R u n 1
Gravitino LSP 0 mono-jet  Yes 20.3 F'2 scale 865 GeV m(G)>1.8 x 107 eV, m(g)=m(3)=1.5TeV 1502.01518
S5 28 g’ﬂbb)ﬁ 0 3b Yes 201 |2& 1.25 TeV m(¥9)<400 GeV 1407.0600
N Fotit) 0 7-10jets  Yes 203 |2& 1.1 TeV m(¥)) <350 GeV 1308.1841
b S 28, 311X 0-1e,p 3b Yes  20.1 z 1.34 TeV m(¥)<400 GeV 1407.0600
10 gz, goobiX| 0-1e.p 3b Yes 201 |z 1.3 TeV m(¥})<300 GeV 1407.0600
L § bbb Hth 0 2b Yes 201 | B 100-620 GeV m(¥})<90 GeV 1308.2631
§ B bbb er, 2e,u(SS)  0-3b Yes 203 |3 275-440 GeV m(t;)=2 m(¥}) 1404.2500
g% fif, fi—bX 12ep 1-2b Yes 4.7/20.3 | & 230-460 GeV m(¥7) = 2m(¥}), m(¥))=55 GeV 1209.2102, 1407.0583
S inh ﬁWb)(, or le 0-2¢,u 0-2jets/1-2b Yes 20.3 2 90-191 GeV 210-700 GeV m(¥})=1GeV 1506.08616
@3 fiiy, fi—ck) 0  mono-jet/c-tag Yes 203 |7 90-240 GeV m(i)-m(?)<85GeV 1407.0608
= § i) (natural GMSB) 2e,u(2) 1b Yes 20.3 2 150-580 GeV m(¥})>150 GeV 1403.5222
B iy, hoh +Z 3eu(2) 1b Yes 203 |& 290-600 GeV m(¥))<200 GeV 1403.5222
Tiplig, I-00) 2e,p 0 Yes 203 |Z 90-325 GeV 1403.5294
Yk, X —iv(tm) 2e,pu 0 Yes 203 | X} 140-465 GeV (Z.7)=0. 5(mw. ng,)) 1403.5294
XX R -0 aw) 27 - Yes 203 |& 100-350 GeV (7, 7)=0.5(m(¥7 )+m(?)) 1407.0350
=8 i “_.[,_Vzl (). L) Bep 0 Yes 203 |#,E 700 GeV m(¥T)=m(3), mu(. m(Z, 7)=0.5(m(¥; }+m(i0)) 1402.7029
WS mi WY sz 2-3e,u 0-2jets  Yes 203 |XHE 420 GeV )= m()(;) m(¥})=0, sleptons decoupled | 1403.5294, 1402.7029
)?gi&ﬁwx,hxl, h—bb/WW/tr|yy &MY 026 Yes 203 |BLE 250 GeV T)=m(¥3), m(¥1)=0, sleptons decoupled 1501.07110
X3, 095 — Il dep 0 Yes 203 |k 620 GeV m(Es)=m(i3), mW?):O m(Z, 7)=0.5(m(¥3)+m(¥})) 1405.5086
GGM (wino NLSP) weak prod. Tepu+y - Yes 203 |w 124-361 GeV cr<imm 1507.05493
Direct ¥{ ¥ prod., long-lived ¥{ ~ Disapp. trk 1 jet Yes 203 | ¥ 270 GeV -m(E})~160 MeV, 7(¥1)=0.2 ns 1310.3675
= Direct ¥1X] prod., long-lived ¥7  dE/dx trk - Yes 184 | ¥ 482 GeV -m(¥1)~160 MeV, 7(¥})<15 ns 1506.05332
o § Stable, stopped g R-hadron 0 1-5jets  Yes 279 [ 832 GeV m(¥?)=100 GeV, 10 us<7(z)<1000 s 1310.6584
S C Stable g R- hadron trk - - 19.1 z 1.27 TeV 1411.6795
2% GMmsB, stable 7, o, Birte 124 - - 191 | & 537 GeV 10<tans<50 1411.6795
3 Q  GMSB, Xl —yG, long-lived X 2y - Yes 20.3 )?a 435 GeV 2<7()h)<3 ns, SPS8 model 1409.5542
gg’)(lﬁgev(e‘uv/w,v displ. ee/eu/pup - - 20.3 /\76 1.0Tev 7 <rr()m< 740 mm, m(z)=1.3TeV 1504.05162
GGM 3z, ¥1>2G displ. vix +jets - - 203 | K] 1.0 TeV 6 <cT(¥})< 480 mm, m(z)=1.1 TeV 1504.05162
LFV pp—vr + X, Vr—>ep/et/ur ep,eT,uT - - 20.3 Vr 1.7TeV  4;,,=0.11, A132/133/233=0.07 1503.04430
Bilinear RPV CMSSM 2e,1 (SS) 0-3b Yes 20.3 3.8 1.35 TeV m(G)=m(g), ctsp<1 mm 1404.2500
X|X| ,X| awx, )(lﬁeev,‘, epve dep - Yes 203 |¥f 750 GeV mP)>0.2xm(¥), 4,21%0 1405.5086
> )(,)(, K oW X 1eve etv,  Bep+T - Yes 203 | X} 450 GeV m(P)>0.2xm(k}), 4133£0 1405.5086
a2z g—>qqq 0 6-7 jets - 203 |z 917 GeV BR(1)=BR(b)=BR(c)=0% 1502.05686
= 3. gﬂq/h s X, - qqq 0 6-7 jets - 20.3 [ 870 GeV m(¥})=600 GeV 1502.05686
88, g—ht, f1—bs 2e,u(SS)  0-3b Yes 203 |2 850 GeV 1404.250
fifi, fi—bs 0 2jets+2b - 203 | & 100-308 GeV ATLAS-CONF-2015-026
ify, i—bt 2e.p 2b - 203 | & 0.4-1.0 TeV BR(7 —be/u)>20% ATLAS-CONF-2015-015
Other Scalar charm, é—ct} 0 2¢  Yes 203 |@ 490 GeV | m(¥})<200 GeV 1501.01325
107! 1 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.



Constraints in the pMSSM v 1508.08608

o MSSM has over 100 parameters to describe sparticles and masses Generate 19 pMSSM parameters within the

ranges:
o Phenomenological MSSM, (pMSSM) ~ 19 parameters under the Parameter Min value Max value Note
t- th t: mg (=mg,) 90 GeV 4TeV  Left-handed slepton (first two gens.) mass
assump Ions at. me, (= me,) 90 GeV 4TeV  Right-handed slepton (first two gens.) mass
. . . . mp. 90 GeV 4TeV  Left-handed stau doublet mass
® R-parity conserved- LSP is stable, the neutralino and sparticles .. 90 GeV 4TV Right-handed stau mass
are produced In palrs mg, (=mg,) 200 GeV 4TeV  Left-handed squark (first two gens.) mass
ma, (= ma,) 200 GeV 4TeV  Right-handed up-type squark (first two gens.) mass
®  Minimal flavor violation with no new source of CP violation mg,(=mg,)  200GeV 4TeV Righi-handed down-type squark (first two gens.) mass
mg, 100 GeV 4TeV  Left-handed squark (third gen.) mass
] st nd H My 100 GeV 4TeV  Right-handed top squark mass
Degenerate 1 and 2 generatlon Squarks and SIeptons mg 100 GeV 4TeV  Right-handed bottom squark mass
. . | M| 0GeV 4TeV  Bino mass parameter
o Re-interpret 22 ATLAS Run 1 results in pMSSM M| 10GeV ATeV  Wino mass parameter
o o || 80 GeV 4TeV  Bilinear Higgs mass parameter
ATLAS pMSSM: %1 LSP ATLAS PMSSM: %1 LSP Ms 200 GeV 4TeV  Gluino mass parameter
5 T T T 1 © = 1000 T T 1 o - o .
$ | 1s=8Tev, 2031 8 $ [ 1s=8Tev,2031" 8 I 0GeV 8TV Trilinear top coupling
= 1000 ~ -0 11405.7875 S = g &2 -0 11405.7875 S | Ap| 0GeV 4TeV  Trilinear bottom coupling
sy 9 ~aa, [ J 8. sy 800 92— e [ ] 08,35 | A, 0GeV 4TeV  Trilinear 7 lepton coupling
E é E L ﬁ My 100 GeV 4TeV  Pseudoscalar Higgs boson mass
s § 600__ 0 6§ tan 3 1 60 Ratio of the Higgs vacuum expectation values
L - L u w—
<] L <) . . . ..
500 45 400 045 Constraints: considerations of precision EW and
8 : 8 flavour results, dark matter relic density, and other
200 0.2 .
r ollider measurements
500 1000 1500 2000 ° % 1000 Parameter Minimum value Maximum value
m(g) [GeV] m(d) [GeV] Ap —0.0005 0.0017
ATLAS pMSSM: 1‘1’ LSP ATLAS pMSSM: 3’ LSP Alg—2), —17.7 x 10710 43.8 x 10710
N 800 T UL T Py 1 o @« 80 T T T — 1 - 4 4
3 - 1s=8 TeV, 20.3 fo! e, o Wb3, § c - \s=8TeV, 20.3 ! § BR(b — sv) 2.69 x 10 3.87 x 10
= =% o -1, > b7’ {Hos 2 L —— m{*[1409.6064] s 2 BR(B, — putp~) 1.6 x 107° 4.2 x 1079
% 600 1 1 1 1 w 60 i
L 2 L 2 BR(BT = 71v,) 66 x 10~¢ 161 x 1076
[ 6-8 [ 0 68 Q-o0h2
L o L 03 %0 — 0.1208
4001 = - w
r .4 ° ! 04 ° Tinvisible(susy) (Z) — 2 MeV
' '% [ ’ ‘% Masses of charged sparticles 100 GeV —
200 b 20 g o
0.2 L 0.2 m(Xy) 103 GeV -
[ m(ay g, di2, 1,2, 51,2) 200 GeV —
600 800 1000 ° T m(h) 124GeV 128 GeV

m(t,) [GeV] m(A) [GeV]



Long-lived SUSY particles
I

o Constraints on the gluino R-hadron are set

® R-hadrons formed from long-lived coloured sparticle (squark or gluino)
and SM quarks and gluons

g R-hadron — g/qq 52? ; mz° =100 GeV Status: June 2015
S 2000 - —
s B Displaced vertices arXiv:1504.05162 - -O- = Expected limits
O, | —@— Jets+E7"°  arXiv:1405.7875,ATLAS-CONF-2014-037 L
> 1800 — Pixel dE/dx arXivi1506.05332 . . Ol:us:rveq limits
€ | @ Stablecharged  arXiv:1411.6795 95% CL limits. Gipegy, ot included
c N St : ) 18.4-20.3 fo!, \s=8 TeV
o o opped gluino  arXiv:1310.6584 .
~ 1600 — ATLAS Preliminary
E [ :
s . Fe P
o) L O : I :
| C 1 " °
1200 — i i
- ' P
1000 [— : P
B 1 1o
- i i i {
B00% ; e Ceeeerria
:09_ 1 i T %
600 - 1 1 [ - = ==s3
EIIIIIII| | IIIIIII|; | IIIIIII| | I;JIIIIIl il Iilllllll | IIIIIII| | IIIIIII| | Ii
102 10" 1 i 10; ; 10* 10® 10
(r for n=0, By=1) Beampipe :Inner Detector.Calo MG 7 [ns]
Illlllll 1 llllllll 1 I;Illllll | Illllllli | Ililllll 1 lIIIllll 1 lIIIlIlI | llllllll I
10° 102 10" 1 10 102 10° 10

ct [m]

Complementary sensitivity from
different searches relying on:
»  reconstructed displaced
vertex
»  high ionization in tracker
»  timing measurement in
muon and calorimeters

From dE/dx study:
Gluino R-hadron with 10ns lifetime

and masses up to 1185 GeV
are excluded.



Long-lived particle summary
N

ATLAS Long-lived Particle Searches* - 95% CL Exclusion ATLAS Preliminary

Status: July 2015 [Ldt=(184-203) b  s5=8TeV
Model Signature  [zar{fo™] Lifetime limi Reference SUSY
RPV 3 — eev/euv/uuv  displaced lepton pair 203 | x§ m(g) = 1.3TeV, m(x7) = 1.0 TeV| 1504.05162 d
camxg - 28 aspaceavicr s 209 | e mE) = 11TV M) =10 ss0scstee
.
o Mmooy dsmpeanguea 3 | et  oza0m m(x?) = 450 Gev 13103675 Exotic
(]
@ Avss S0XxT i £ lfetim +) = 450 GeV
3 pp = xixd xixg large pixel dE/dx 18.4 | xj lifetime _ mlf) = 450 Ge 150605332 S ea rC e S
GMsB non-pointing or delayed y 20.3 [ xj lifetime S o085am SPS8 with A = 200 TeV 1409.5542
Hidden Valley H — m,m, 2 low-EMF trackless jets  20.3 | m lifetime . o41757Tm m(xy) = 25 GeV 1501.04020
g
v; Hidden Valley H — ., 2 ID/MS vertices 195 | my lifetime oatEEm  m(r) = 25GeV 1504.03634
o
% FRVZ H - 2y4 + X 2 e-, u—, m—jets 203 | 7qlifetime |GG H - 2y4+ X, m(y4) = 400 MeV 1409.0746
T  FRVZH > 4ys+X 2 e—, u-, n—jets 203 | yqlifetime |[EEZ60mm| H — 4y4+ X, m(yg) = 400 MeV 1409.0746
58 Hidden Valley H - mym, 2 Ilow-EMF trackless jets  20.3 | lifetime . o&s50m m(m,) =25 GeV 1501.04020
o
I
E Hidden Valley H — x,x, 2 ID/MS vertices 195 |y lifetime . o438im m(r,) = 25 GeV 1504.03634
é FRVZ H — 474 + X 2e-p-m-jets 203 | 7alifetime . 28160mm H = 4y + X, m(y4) = 400 MeV 1409.0746
I
S Hidden Valley ® — m,r, 2low-EMF tracklessjets 203 | m, lifetime . o02979m oxBR = 1 pb, m(r,) = 50 GeV 1501.04020
=]
83
S 8 HiddenValley® > mm,  2IDMSvertices 195 | lfetime oo o <8R = 1 pb, m(m,) = 50 GeV 1504.03634
™
> Hidden Valley ® — m,r, 2 low-EMF trackless jets 20.3 ny lifetime oxBR = 1 pb, m(r,) = 50 GeV 1501.04020
§ a Hidden Valley ® — mr, 2 ID/MS vertices 195 |, lifetime oxBR =1 pb, m(r,) = 50 GeV 1504.03634
N HV Z’(1 TeV) = quqv 2 ID/MS vertices 20.3 n lifetime oXBR = 1 pb, m(m,) = 50 GeV 1504.03634
£
QS HVZ'@TeV)- qq 2 ID/MS vertices 203 |, lifetime oxBR = 1 pb, m(r,) = 50 GeV 1504.03634
11l " PR ' MR | " PR
0.01 0.1 1 10 100
ct [m]

*Only a selection of the available lifetime limits on new states is shown.

Various scenarios are considered, but no signal yet



Heavy Boson and heavy quark searches
N

o Heavy boson decays to : WW, WZ or ZZ o Pair production of vector-like quark (T and B)

" All leptonic, semileptonic and hadronic final ® T-Whb, Zt, ot Ht ; BH>Wt, Zb or Hb
states are considered

® No excess observed and limit set for the A o Ht+X
models:

= Extended Gauge Model with a heavy W’

»= Randall-Sundrum model with a heavy
_spin-2 graviton

950

R T = =
= 1E s EGM W, c =1 Loadng Order ATLAS-CONF-2015-045 T >
R N 1 oo ATHAS - Boo &
; 10 D 1ccoray EGM model exclusion limit: | 0.8 $=0 16V, 0. urgmar)_/g.esu;.sl. =
Z ) orcscom o | LaTgest deviation ~2TeV g ot oacos N850 E
5 10_15 with p, value of 3.40 (2.50) @ 0.7 JHEPE(%L;&E 800 9
1 i ]
8 | . obs (exp) in JJ 0.6 Ht+X,Wb+X comb. €
& 10 arXiv:1505.04306 750
oSl o~ L @ 95% CL., my, < 1.81 TeV 0.5 O
500 1000 1500 2000 U 0 850 e 700 o
my, [GeV] 04 LOO
I e e e 650%
= 102 [ ATLAS Preliminary Bulk RS graviton k/My, = 1, Leading Order | . . . 03 o
S Uk s T Eweesa = RS model exclusion limit: 600 2
1 —+—— Observed 95% CL O 2 )
by 10 /0 11ouncertai‘nty 7% ' 8
5 coriscomgvas 4 @ 95% CL. 0. 1 _ 550 §
& ool 1 mg.-< 810 (790) GeV obs (exp) 500
Eof 0 0.10.2030.4 0506070809 1
B 102 E itivi
: Best sensitivity from Ivqq BR(T — Whb)
10 =500 "To06 1500

P R ——
2000 2500
mg. [GeV]




Heavy neutrino and heavy lepton searches
T

high-p; jets

O

above the SM background

o Heavy neutrino (N) production in two models:
mTISM and LRSM (JHEP 07 (2015) 162)

o Signal: two same-sign leptons and at least two

No significant excess of events is observed

L B L B IR I ILALRL MRS
ATLAS
\s=8TeV, 20.3 fo’

5 95% CL Observed limit
10 E
"""" 95% CL Expected limit ]

- 95% CL Expected limit + 1o

95% CL Expected limit + 26 7

10

o x Br(pp— "N — e*e* q) [fb]

P RN R ERTRRrE BRI
200 250 300 350 400

PRI R
450 500
m, [GeV]

M
100 150

Minimal Type-| seesaw
mechanism (mTISM)

G Ga

Minimal Type-Ill seesaw heavy leptons
(PRD 92, 032001 (2015))

(one neutral N, two charged leptons, L*)
pp — W* — NOL*

(N° — Wt and Lt — W3v)

At95% C.L,

m < 335 (475) GeV is excluded.

5 3000 L L B BN L) B

(3. C [ 95% CL Observed limit ATLAS ]

~ 2500 95% CL Expected limit R —

S — 95% CL Expected limit £16 _.+*" ]
2000~ .
1500 -
1000 —
500 1s-8TeV,20.3 1" =

C ee + up i i ]
B b b by L A
1000 1500 2000 2500 3000 3500
My, [GeV]
) 1P T T 3
= ATLAS Observed 95% C.L. upper limit 3
% 10 \s=8TeV,203fp" ===~ Expected 95% C.L. upper limit _"
BT I expected timit = 1 std. dev. §
2 ' AN Expected limit + 2 std. dev. ]
o 1 E AN N — = G(pp — L'N%) x BR(L'— Wv)xBR(N" — WI) E
; F — = G(pp = L'NY), BR(L'=>WyxBR(N° —Wi)=1
= - ]
10" E
102
F b0
10° e
100 200 300 400 500 600
m, [GeV]

Left-Right Symmetric Model (LRSM)
incldes Vg = {Wg,Z}

>
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Scalar leptoquarks search

arXiv:1508.04735

LS AL B B LA B LU I B B
ATLAS

>
. (85 \s=8TeV, 20.3 fb"
o Leptoquarks (LQ) are predicted by BSM 3 LG ee diboson
= —ee fake leptons
® LQs are colour-triplet bosons with fractional SR . S iy = 300 Gov
electric charge and non-zero values of both """'=--..-....__T_-_thZwooeev
baryon and lepton number
" Expected to decay directly to lepton—quark
pairs -
. . s 1'5j T T I I —
o First and second generation LQs (LQ1 and LQ2) = Pty 11 A
are searched in 2e+2jets and 2u+2jets, S g fr 192 0.0lg] g 98l 1001 g
. . . 100 200 300 400 500 600 700 800 900 180(3/
o Third generation (LQ3) in bv_ bv, tv_tv, Mo 1Y)
" Similar to SUSY searches such as 17 — 1), X, 3 F  amas T e
& {s=8TeV,20.31b"
2 LQLQ->uyjj diboson
L%’ other

Excluded range at 95% CL. =300 GeV
M q1 <1050 GeV ) — - m.g = 1000 GeV
m o, < 1000 GeV

b-channel m o5 < 640 (625) GeV expected (observed)
t-channel 10"

i R [ e i e T T

,___J "IJ".-— =

200 (210) < m_q; < 685 (640) GeV expected (observed) z1se T T
% 1:‘“0”%.‘“6+*$ﬁ/*4:1qf1 paa /;/":/5'77’/?'4,'7%' . /
o R e o e o 1 e et

100 200 300 400 500 600 700 800 900 1000

m,, [GeV]



Exotic Summary
2

ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary

Status: July 2015 [Ldt = (4.7 -20.3) fo! V5=7,8TeV
Model fy Jets ET* [rdm] Limit Reference

ADD Gkk +g/q - 21j Yes 203 n=2 1502.01518

ADD non-resonant ££ 2e,u - - 20.3 n=3HLZ 1407.2410

. . ADD QBH — ¢q 1eu 1j - 20.3 n=6 1311.2006

Extra DlmenS|On ADD QBH - 2j - 203 n=st 14071376
ADD BH high N¢.x 2 (SS) - - 20.3 n =6, Mp = 3 TeV, non-rot BH 1308.4075

ADD BH high ¥ p1 >lepu >2j - 20.3 n =6, Mp = 3 TeV, non-rot BH 1405.4254
ADD BH high multijet - >2j - 20.3 n =6, Mp = 3 TeV, non-rot BH 1503.08988

[ RS1Gkk ot 2en - - 20.3 k/Mp =0.1 1405.4123

RS1 Gkk — vy 2y - - 20.3 k/Mp =0.1 1504.05511

g Bulk RS Gy — ZZ — qqtt 2ep 2j/1J - 20.3 k/Mp =1.0 1409.6190
Bulk RS Gxx —» WW — qqtv 1epu 2j/1J  Yes 203 k/Mp =10 1503.04677
Bulk RS Gk — HH — bbbb - 4b - 19.5 | Gkk mass 500-7201GEVI kfMp =10 1506.00285
Bulk RS gk — tt lepu 21b>1J2 Yes 203 BR=0.925 1505.07018
" 2UED/RPP 2e,u(SS) 21b,21j Yes 203 1504.04605

SSM 2’ — ¢t 2eu - - 20.3 1405.4123
@ SssMZ -1 27 - - 195 1502.07177

o SSM W’ — ¢y 1eu - Yes 20.3 1407.7494

G B _§ EGM W' —» WZ - tv'¢ 3enu - Yes 203 1406.4456
auge OSOn EGM W’ —» WZ — qqtt 2epu 2j/1d - 20.3 1409.6190
§ EGM W’ - WZ — qqqq - 2J - 20.3 1.3-1.5 TéMll 1506.00962
T HVT W - WH — ¢évbb ten 2b Yes 203 1503.08089

O lRsMw; - th ien 2b01j Yes 203 1410.4103

LRSM W}, — tb Oeu 21b1J - 20.3 1408.0886
= Cl qqqq - 2j - 17.3 1504.00357

Contact Interactions & s« Peu - - s
Cl uutt 2e,u(SS) 21b,21j Yes 20.3 ICul=1 1504.04605
S EFT D5 operator (Dirac) Oepu 21j Yes 203 at90% CL for m(y) < 100 GeV 1502.01518

D a rk M atte r Q EFT D9 operator (Dirac) Oe,pu 1J4,21]  Yes 20.3 at 90% CL for m(x) < 100 GeV 1309.4017
o Scalar LQ 1t gen 2e 22j - 20.3 B=1 Preliminary

= ScalarLQ 2" gen 2p 22j - 20.3 B=1 Preliminary

Le pto Q u a rkS Scalar LQ 3" gen leu 21b23] Yes 203 =0 Prefiminery
VLQ TT - Ht+ X tepu 22b23) Yes 203 Tin (T,B) doublet 1505.04306
§.§ VLQ YY - Wb+ X 1ep 21b>3j Yes 203 Y in (B.Y) doublet 1505.04306
H k S VLQBB - Hb+X leu 22b23] Yes 203 isospin singlet 1505.04306
e avy uarkKs T & VQBB-Zb+X 2>3eu 2/21b - 203 Bin (B.Y) doublet 14095500
Tsi3 > Wt 1eu 21b25] Yes 203 1503.05425

Excited quark g* — gy 1y 1j - 20.3 only u* and d*, A= m(q") 1309.3230

. . 3 Excited quark ¢* — qg - 2j - 20.3 only u” and d*, A = m(q") 1407.1376
EXCIted Fe rm I 0 n S g Excited quark b* — Wt for2e,u1b,2jor1j Yes 47 left-handed coupling 1301.1583
Excited lepton £* — £y 2e,u 1y - - 13.0 A=22TeV 1308.1364

Excited lepton v* — ¢W,vZ 3eut - - 20.3 A=16TeV 1411.2921

LSTC ar —» Wy 1ep 1y - Yes 20.3 1407.8150

LRSM Majorana v 2epu 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020

~ Higgs triplet H** — ¢¢ 2e,u(SS) - - 20.3 DY production, BR(H* — ££)=1 1412.0237

o Higgs triplet H** — ¢ 3eut - - 20.3 DY production, BR(H;* — ¢£7)=1 1411.2921

8 Monotop (non-res prod) leu 1b Yes 203 anon-res = 0.2 1410.5404

Multi-charged particles - - - 20.3 DY production, |q| = 5e 1504.04188

Magnetic monopoles — - - 7.0 DY production, |g| = 1gp, spin 1/2 Preliminary

" Lol " L PR

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

10 Mass scale [TeV]



ATLAS at Run 2

o After LHC first long shutdown (LS1) , ATLAS started to take data at a higher energy
of Vs =13 TeV

o Updates for Run 2

® A new detector (closer to beam pipe) added and upgrades to other detector

® Improved online and offline reconstruction

13 TeV / 8 TeV inclusive pp cross-section ratio
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Summary
-
o The first running period of LHC ended successfully

® Higgs boson is discovered and its properties
measured

" Extensive searches on BSM was done
= No new physics observed yet
" Number of analysis are being finalized

o ATLAS Run 2 started with higher energy and higher
luminosity

® Explore new mass ranges for new physics
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Standard Model Summary
el

Standard Model Production Cross Section Measurements s iarch 2015 [fffj‘f; Reference

it ' ' 0 ' ' ' b ' ' 46  Eur. Phys. J. C 74: 3109 (2014)
total A 20.3 Eur. Phys. J. C 74: 3109 (2014)
t,tYY 20.3  ATLAS-CONF-2014-038
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tty 4.6 arXiv:1502.00586 [hep-ex]
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ti—chan 46 PRD 90, 112006 (2014)
total . 20.3 ATLAS-CONF-2014-007
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No significant discrepancy compared to the theory predictions



Higgs couplings from each channel
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ttV (V=y) production

o tty analysis (prp 91, 072007 (2015))
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Charge asymmetry
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