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(Cross-Section Summary

Standard Model Production Cross Section Measurements Status: July 2018
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ATLAS Pertormance: Selection
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Latest ATLAS Results: Highlights

Huge spectrum of physics results - selection bias necessary

ATLAS Submitted Papers

Last update: 12-]an-2019
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Latest ATLAS Results: Highlights

SM Precision Measurements
* Flavour and Jet physics
e Electroweak physics

Properties of Heavy Particles
e top quark physics

e Higgs physics

Searches for BSM Physics

Heavy-Ion Physics
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Events / 40 MeV

Events / 40 MeV
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Angular Analysis of BO—=K*p+p-
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Jet Production (Azimuthal Correlations)
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Latest ATLAS Results: Highlights

SM Precision Measurements
e Flavour physics
* Electroweak physics

Properties of Heavy Particles
e top quark physics
e Higgs physics

Searches for BSM Physics

Heavy-Ion Physics
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Events/ 0.5 GeV

Data / Pred.

W Mass Measurement

Flagship measurement: W boson mass measurement with 7 TeV data

Analysis: template fits to pr¢ and mr distributions
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requires detailed calibration studies, understanding of detector
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Electroweak WW/WZ7, Producuon VBS)

Vector Boson Scattering linked to EWSB -
* cross-section unitarity restored by Higgs boson

* key background to Higgs signals z

* probes triple gauge boson couplings /
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+ +1 — : —

W=WH4jj final state (same 81gn leptons) o 45E T — :

%) ! T T T I ' ~ 40F Ils=13TeV, 36.1 fb" I:Imﬁrzzg\év[) 3

= - ATLAS Prellmlnary —¢— Daa W T 2 asE WZjj SR -z E

Z \s=13TeV, 36.1 fb" WAW=jj QCD o F - isid. leptons -

60 — Non-prompt ] W 30k B tZj and VVV -

B e/y conversions ~ , w4 Tot. unc. -

B s Wz i o5 Lﬁ =

Other prompt - "/, =

2222 Total rtaint = T =

otk - i %‘% Y

i — 0 L

20 = : 5 # ”ﬁl’Z

% = °F E

500 1000 1500 2000 2500 3000 & ) o | 0 o

m. [GeV] ’ W W

Signal significance: 6.90 (4.60) s 005

+0.51 BDT Score

Ofid = 2.9175; (stat.) + 0.27 (sys.) tb Signal significance: 5.30 (3.20)
16 OWZjj-EW = = 0.57 +8 %‘31 (stat.) +8 82 (syst.) fb



Other Measurements of Gauge Boson Production

Diboson Cross Section Measurements
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Latest ATLAS Results: Highlights

SM Precision Measurements
e Flavour and Jet physics
e Electroweak physics

Properties of Heavy Particles
* top quark physics

e Higgs physics

Searches for BSM Physics

Heavy-Ion Physics
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Events / GeV

Inclusive tt cross section [pb]

Top Quark Precision Measurements
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Associated

tty, tt+heavy flavour:

differential / fiducial cross-sections extracted

ttZ: well established signal (»

ttW: signal significance 4.30 (3.40 expected)

Top Production Modes
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Normalised cross-section

Spin Correlations in Top Pair Decays

Top quark spin transmitted directly to decay products

* test angular distribution of charged leptons in di-lepton events

* observable: A}(£+,£) in various my ranges

* Distributions unfolded to parton level to compare with prediction

Larger spin correlations seen than predicted by SM (corresponds to 3.20)
(hint at BSM effects?)
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Latest ATLAS Results: Highlights

SM Precision Measurements
e Flavour and Jet physics
e Electroweak physics

Properties of Heavy Particles
e top quark physics
* Higgs physics

Searches for BSM Physics

Heavy-Ion Physics
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Precision Higgs Physics
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Astonishing quick arrival to the precision era in Higgs physics

* 0.2% precision on Higgs mass

* numerous couplings measured / confirmed (especially to fermion sector)
* differential cross-sections, measurements of quantum numbers
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Higgs-Top Goupling (ttH)
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Higgs-Top Yukawa Coupling: yiop ~ 1

All sensitive decay modes investigated:
* vy, ZZ—4l, bb, multi-leptons (WW, 1)
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Events/bin

Data/Bkgd.

Higgs-Top Coupling (ttH)

Signal significances (0):

ATLAS 7,8 TeV 13 TeV Comb.

Observed

Expected

%I T | T 1T | T 1T T 1T | T 1T | T 1T | T 1T | T 1T | T g
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10 fiH (u=1) =
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10° E
10°E E
107 E
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Extensive use of event categorization,

multi-variate discriminants

ATLAS

e Total | | Stat. [ Syst. — SM
Vs=13TeV, 36.1 - 79.8 fo’

Total Stat. Syst.
tiH (bb) I-é—l 0.79= o8 (= 22 +0.53)
tiH (multilepton) H=—H 156 = 040 (= 029 »% 027 )
ttH (yy) 1.39= 040 (= 04 = o050 )
fiH (22) Je <1.77 at 68% CL
Combined H=—H 1322 02 (£0.18,= 70)
| | | | | | | | | | | | | | | | | | | | | | | | | | |

0 1 2 3 4
SM
Oy O

Production mode firmly established
despite low cross-section
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Higgs-Bottom Coupling (H—bb, VH)

Most copious Higgs decay: H—bb (~58%)

important to constrain (inv.) Higgs width

challenging QCD backgrounds

most sensitive through VH production

Events / 10 GeV (Weighted, backgr. sub.)
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X _V

+

T 10

0 -

5 F

g8t

@)

|
LHC HIGGS XS WG 2016

] H F 7 (NNLO E
107'E E
W/zZ - i
’ wiz 10_2 E_I I I I I I I I I I_E
TTATLAS Praminay | b " 67 8 9 10 11213 14 15
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:_0+1+2Iepto,ns B:,bcc;s,'.?;}nty = R R L R IR R I IR IR
E 2+3 jets, 2 b-tags E ATLAS VH, H— bB s=13 TeV, 79.8 fb-1
:_ Weighted by Higgs S/B Dijet mass analysis _: — Total — Stat.
- B Tot. ( Stat.,, Syst.) Signiﬁcance
:_ _: WH i 1-08 1-0.47 (t0.27 , f0.38 )
- i - 043 20208 7 for VH(—bb):
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Combined H—bb and VH Results

Combined results for H—bb: include analyses targeting VBEF, ttH

Combined results for VH: include analyses targeting H—vyy, H—72Z

VBF+ggF

ttH

VH

Comb.

T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T
ATLAS H—bb s=7TeV,8TeV, and 13 TeV
Total Stat 4.7 b 20.3 fb! and 24.5-79.8 fb™
— Tota at.
Tot. ( Stat., Syst.)
+1.16 +1.01 +0.57
F ® - 1.68 ;1o (Zioo» 051 )
+0.56 +0.28 +0.48
——e—— 1.00 —0.54 (—0.27 » -0.46 )
+0.22 +0.14 +0.17
K- 0.98 -0.21 (—0.14 ) 0.16 )
+0.20 +0.12 +0.16
ko4 1.01 5 (Zo425 2045 )
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

0 1 2 3 4 5 6 7

MH%bb

corresponds to 5.40 (5.50)

IIII|IIII|IIIIIIII|IIIIIIII|IIII|IIII|IIII|IIII
ATLAS VH {s=13 TeV, 79.8 fb™
— Total — Stat.

Tot. ( Stat., Syst.)
Hes 77 |4 . 1 0.94 3 (52,00
H=vy | p—p—n 1.03 02 (0% 028 )
H— bb He+ 117 05 (Coie. ot )
Comb. H-o—H 113 02 (f01s,%013)
IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

O 05 1 15 2 25 3 35 4 45 5

u VH

corresponds to 5.30 (4.80)

The H—bb decay and VH production mode are now firmly established

Yukawa couplings of Higgs boson to fermion sector verified



Search for Higgs Pair Production

Key SM

prediction: Higgs self-coupling

* coupling strength directly related to Higgs potential

* experimental access through Higgs pair production

* interference with other SM HH diagrams

HH— bbbb

HH— bbt*t

HH— bbyy

Combined

ATLAS Preliminary —e— Observed

Expected
— -1
| (s=13TeV, 27.5-36.1fb W Expected = 1o

033’,': (pp — HH) =33.4 fb Expected + 20

-5.1 < xa < 12.1(95% CL)

i Obs. Exp. Exp. stat. |
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Latest ATLAS Results: Highlights

SM Precision Measurements
e Flavour physics
e Electroweak physics

Properties of Heavy Particles
e top quark physics

e Higgs physics

Searches for BSM Physics

Heavy-Ion Physics
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Latest ATLAS Results: Highlights

SM Precision Measurements
e Flavour physics
e Electroweak physics

Properties of Heavy Particles
e top quark physics

e Higgs physics

Searches for BSM Physics

Heavy-Ion Physics

Not predicted by the SM:
Italians drinking cappuccino after dinner

So far: 3 events observed in Bormio, Background ~ 0
Significance passes 50
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ATLAS Search Summary

ATLAS Exotics Searches™ - 95% CL Upper Exclusion Limits ATLAS Preliminary

Status: July 2018 [Ldt =(32-79.8) fo! Vs=8,13TeV
miss -1 .
Model £,y Jetst ET™ [Ldi[fb™] Limit Reference
L ! ! L ! ! L ! ! et
ADD Gkk +g/q Oe,u 1-4) Yes 36.1 Mp 7.7 TeV n=2 1711.03301
€ ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n=3HLZNLO 1707.04147
S ADDQBH - 2j - 370 [Ma 89TeV n=6 1703.09217
many types §  ADDBH high ¥ pr >leu >2] - 32 | My 8.2 TeV n =6, Mp = 3TeV, rot BH 1606.02265
& ADD BH multijet - >3j - 36 | My 9.55TeV n =6, Mp =3 TeV, rot BH 1512.02586
. 2 RS1 Gik — vy 2y - - 36.7 | Gk mass 4.1 TeV k/Mp; = 0.1 1707.04147
Of dlfferent -‘5 Bulk RS Gk » WW/ZZ multi-channel 36.1 Gk mass 2.3 TeV k/Mp =1.0 CERN-EP-2018-179
W Bulk RS gyx — tt 1eu >1b,>1J/2j Yes  36.1 gk Mass 3.8 TeV r/m=15% 1804.10823
o 2UED/ RPP ey 22b,>23j Yes 36.1 KK mass 1.8 TeV Tier (1,1), B(ACD — tt) =1 1803.09678
BSM SCenaI'lOS SSM Z’ — ¢t 2e,p - - 36.1 Z’ mass 4.5 TeV 1707.02424
(%) SSM Z' - 17 271 - - 36.1 Z’ mass 2.42 TeV 1709.07242
. S  Leptophobic Z’ — bb - 2b - 361 |z mass 2.1 TeV 1805.09299
COHSldered 8 Leptophobic 2/ — tt leu >1b>10/2 Yes 361 |2 mass 3.0 TeV F/m= 1% 1804.10823
ﬁ SSM W’ — tv Tenu - Yes  79.8 | W’ mass 5.6 TeV ATLAS-CONF-2018-017
S SSMW -1y 17 - Yes  36.1 | W’ mass 3.7 Tev 1801.06992
8 HVT V! > WV — qqqq model B O e, u 2J - 79.8 | V' mass 4.15 TeV gv=3 ATLAS-CONF-2018-016
HVT V' - WH/ZH model B multi-channel 36.1 V’ mass 2.93 TeV gv=3 1712.06518
LRSM W}, — tb multi-channel 36.1 W’ mass 3.25 TeV CERN-EP-2018-142
_ Clgqaq - 2j - 370 |[A 21.8TeV 1703.09217
QO  Clttgq 2e,pu - - 36.1 A 40.0 TeV 7, 1707.02424
Cl tttt >teuy =1b,21] Yes  36.1 A 2.57 TeV |Catl = 4n CERN-EP-2018-174
Axial-vector mediator (Dirac DM) Oe,u 1-4j Yes 36.1 Mmed 1.55 TeV 84=0.25, g;=1.0, m(x) = 1 GeV 1711.03301
g Colored scalar mediator (Dirac DM) 0 e, u 1-4j Yes 36.1 Mped 1.67 TeV g=1.0, m(y) =1 GeV 1711.03301
VVyxyx EFT (Dirac DM) Oe,u 1J,1j  Yes 32 |m 700 GeV m(y) < 150 GeV 1608.02372
Scalar LQ 1% gen 2e >2]j - 3.2 | LQmass 1.1 TeV B=1 1605.06035
o 9 Scalar LQ 2" gen 2u > 2] - 3.2 LQ mass 1.05 TeV B=1 1605.06035
Wlll present Scalar LQ 3 gen leu 21b23] Yes 203 |CHESHNGE0GEV p=0 1508.04735
VLQ TT — Ht/Zt/Wb+ X  multi-channel 36.1 | Tmass 1.37 Tev SU(2) doublet ATLAS-CONF-2018-032
tWO Of the >8 VLQ BB — Wt/ Zb+ X multi-channel . 36.1 ElEES 1.34 TeV SU(2) doublet ATLAS-CONF-2018-032
@y VLQTs3TsslTss > We+ X 2(SS)/23en>1b,21] Yes  36.1 Ts/3 mass 1.64 TeV B(Ts3 > Wt)=1, c(Ts;3Wit)=1 CERN-EP-2018-171
i’ g_ VLQY —» Wb+ X leuy 21b,>21 VYes 3.2 Y mass 1.44 TeV B(Y - Wh)=1, c(YWhb)=1/V2 | ATLAS-CONF-2016-072
VLQ B — Hb+ X Oeu,2y 21b,21j Yes 798 |Bmass 1.21 TeV kg=05 ATLAS-CONF-2018-024
most recent VLQ QQ — WalWg feu  >4]  Yes 203 |OicEes0GEy 150504261
5 @ Excited quark ¢* — qg - 2j - 37.0 q* mass 6.0 TeV only u* and d*, A = m(q*) 1703.09127
re Sults o _5 Excited quark g* — qy 1y 1j - 36.7 q* mass 5.3 TeV only u* and d*, A = m(q*) 1709.10440
g £ Excited quark b* — bg - 1b,1j - 36.1 b* mass 2.6 TeV 1805.09299
W @ Excited lepton ¢* 3eu - - 20.3 = A=3.0TeV 1411.2921
Excited lepton v* 3eurt - - 20.3 A=1.6TeV 1411.2921
Type Il Seesaw 1epu >2j Yes 79.8 N® mass 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2e,p 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
. | Higgs triplet H** — (¢ 234eu(SS) - - 36.1 870 GeV DY production 1710.09748
o Higgs triplet H** — (1 3e,u T - - 20.3 DY production, B(Hf* — (1) =1 1411.2921
"6 Monotop (non-res prod) leu 1b Yes 20.3 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 1509.08059

L L L L L L Ll I L L L L
Vs =13 TeV _
- 107 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
+Small-radius (large-radius) jets are denoted by the letter j (J).



ATLAS Search Summary

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

July 2018 \Vs=7,8,13TeV
miss - .
Model &M, T,y Jets ET™ [Ladam™) Mass limit Vs=7,8TeV  Vs=13TeV Reference
T T T T T T T T I T T T T T
4d, G—q¥" 0 2-6jets  Yes  36.1 1.55 m(¥})<100 GeV 1712.02332
* monojet  1-3jets  Yes  36.1 0.71 m(@)-m(¥))=5 GeV 1711.03301
© N . ~ .
S 88 8—qiX 1 0 2-6jets  Yes  36.1 4 2.0 m(t))<200 GeV 1712.02332
= g Forbidden 0.95-1.6 m(¥})=900 GeV 1712.02332
I I I a_l ly types % 28, g—wq(f{)}?(l) 3e,u 4 jets - 36.1 g 1.85 mp?‘izfsooeev 1706.03731
0 ee, 2 jets Yes 36.1 g 1.2 m(g)-m(¥;)=50 GeV 1805.11381
. % g2, §-qqWzt] 0 71ljets  Yes 361 |2 1.8 mm’g <400 GeV 1708.02794
Of dlff er eIlt E Seu  djets - 361 2 0.98 m(g)-m(¥!)=200 GeV 1706.03731
=y ~ = -
= gz zo0td 0-1e.u 3b Yes 361 |% 2.0 m(E))<200 GeV 1711.01901
3eu 4 jets - 361 |z 1.25 m(z)-m(¥})=300 GeV 1706.03731
L]
B SM S Cenar ].O S Biby, by—b¥) it Multiple 36.1 | b Forbidden 0.9 m(t})=300 GeV, BR(bY))=1 1708.09266, 1711.03301
Mult!ple 36.1 by Forbidden 0.58-0.82 m(¥))=300 GeV, BR(b¥})=BR(:¥})=0.5 1708.09266
Multiple 361 | b Forbidden 0.7 m(¥})=200 GeV, m(¥})=300 GeV, BR(tX})=1 1706.03731
L]
COHSldered 0 < biby, iy, My = 2% M, Multiple 36.1 2 0.7 m(t")=60 GeV 1709.04183, 1711.11520, 1708.03247
< S Multiple 36.1 i Forbidden 0.9 m(¥})=200 GeV 1709.04183, 1711.11520, 1708.03247
SRS - N ) - ~
g2 i, i —>WbE] or i) 0-2e,u 0-2jets/1-2b Yes 361 | @ 1.0 mE)=1 GeV 1506.08616, 1709.04183, 1711.11520
S i, HLSP Multiple 36.1 i 0.4-0.9 m(¥})=150 GeV, m(¥1)-m(¥))=5GeV, 7| ~ 7, 1709.04183, 1711.11520
@ g Multiple 36.1 |74 Forbidden 0.6-0.8 m(¥1)=300 GeV, m(¥;)-m(¥})=5GeV, i, ~ i, 1709.04183, 1711.11520
s % f171, Well-Tempered LSP Multiple 36.1 i 0.48-0.84 m(E))=150 GeV, m(¥T)-m(¥))=5GeV, 7| ~ 7, 1709.04183, 1711.11520
@ ~ ~ = -
i, ok | &, ek 0 2c Yes 361 |& 0.85 m(%)=0 GeV 1805.01649
_ i 0.46 m(f ,&)-m(¥})=50 GeV 1805.01649
0 mono-jet  Yes 361 |# 0.43 m(,&)-m(¥1)=5 GeV 1711.03301
iy, -t +h 1-2epu 4b Yes  36.1 i 0.32-0.88 m(E})=0 GeV, m(f;)-m(¥})= 180 GeV 1706.03986
A via Wz 2-3 e, - Yes 861 | ¥R 0.6 m()=0 1403.5294, 1806.02293
ee, i >1 Yes 361 | K/, 047 m(¥s)-m(E))=10 GeV 1712.08119
iR via Wh £e/Lyylebb - Yes 203 | EERS 0.26 m(E)=0 1501.07110
B N0, o), X9 —Fr(v) 27 - Yes 361 | E/% 0.76 m(¥})=0, m(7, 7)=0.5(m(¥7)+m(t})) 1708.07875
= 9 XX, 0.22 m¥T)-m(¥7)=100 GeV, m(z, 7)=0.5(m (¥} )+m(¥})) 1708.07875
° © fLROLRS ANt 2e,pu 0 Yes 36.1 7 0.5 m(#))=0 1803.02762
W]. p re Sent 2epu >1 Yes 36.1 13 0.18 m(?)-m(¥})=5 GeV 1712.08119
AA, H—hG/zG 0 >3b Yes 361 | & 0.13-0.23 0.29-0.88 BR(] — hG)=1 1806.04030
depu 0 Yes  36.1 )71 0.3 BR(¥! — ZG)=1 1804.03602
tWO Of tl le Direct X1 X| prod., long-lived X7 Disapp. trk 1 jet Yes  36.1 )“ci 0.46 Pure Wino 1712.02118
B o X 0.5 Pure Higgsino ATL-PHYS-PUB-2017-019
o}
=G Stable g R-hadron SMP - - 32 |z 1.6 1606.05129
most recent 25 Metastae g R-hadron, g-ggi? Multiple 8 |z @=toomsozes 16 24 =100 Gov 171004901, 1604 04520
S 2 GMSB, #'—yG, long-lived ¥° 2y - Yes 203 |X) 0.44 1<7(¥))<3 ns, SPS8 model 1409.5542
1 23, X —eev/euv/uuv displ. ee/ep/pp - - 203 |z 1.3 6 <ct(¥))< 1000 mm, m(¥")=1TeV 1504.05162
re Su tS LFV pp—v, + X, v —eu/et/ut ep,eT,ut - - 3.2 Vr 1.9 A5,=0.11, A132/133/233=0.07 1607.08079
YT 103 = wwyzeeetvy dep 0 Yes  36.1 m(E))=100 GeV 1804.03602
3%, 59980, ¥} = qqq 0 4-5large-Rjets - 36.1 Large 7, 1804.03568
E Multiple 36.1 m(¥7)=200 GeV, bino-like ATLAS-CONF-2018-003
@ 53,3 — tbs/ g, K] — tbs Multiple 36.1 m(¥})=200 GeV, bino-like ATLAS-CONF-2018-003
7, itt), 00 = 1hs Multiple 36.1 m(%)=200 GeV, bino-like ATLAS-CONF-2018-003
11, fj—bs 0 2jets+2b - 36.7 1710.07171
fify, H-bt 2e.p 2b - 36.1 2 0.4-1.45 BR(f —be/bu)>20% 1710.05544
Il Il Il Il Il Il Il Il I Il Il Il Il Il
*Only a selection of the available mass limits on new states or 107! 1 Mass scale [TeV]

phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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Search for single top + Fypmiss

Probes new vector particle V Probes charge +2/3 scalar
decaying invisibly resonance

X
-E TT | TTTT | TTTT | |||||||| | TTTT | TTTT | TTTT | |||||||| d
-E 104 E_ ATLAS p ® Data _E 4. v
q, £ - 's=13TeV, 36.1 fb - NR DM m, = 1 ToV] é
o - 1L-DM-SR ) - == -
T Post-Fit —-NRDMm,=2TeV / o
oot 10°E - = q,¢
q.! - [ Jnon-tt -
P Tt - S
b . - b
B ZTetlUne. .. Loy = AGd°P 67 Pt +h
] int = + VO XIRI +N.C
= M =M : int RS s
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10
5‘ :|||||||||||||||||||||||||||||||||: 3102§|||||||||||||||||||||||||||||||||||||||||||||||§
2 - ATLAS — Theory . . 131— . . . . . . . . = = - ATLAS — Theory ]
< 10°E {s=13TeV, 36.1 fo' 95% CL Exp. = D11 5E 7 ; = - Vs=13TeV,36.1f67 3:";0 gt (E)EP-
T = Non-resonant DM ;355(2 gIL_ gxb:'ﬂo ] n:_ 1 W /// Z ",F 10? Resonant DM signal m 95% OL Exps_.ﬂo _§
- m,=1GeV,a=059 =1 (gJo5%CLExp.z2c | 8 g5 L % - m,=10GeV,A=0.2,y =0.4 5 95% CL Exp. 20 |
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m, [GeV] 33 m, [GeV]



Search for single top + Fypmiss

Probes new vector particle V Probes charge +2/3 scalar

decaying in

—h
)
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Displaced Jets in Muon System

Plethora of models predicted Event selection relies on
long-lived particles: reconstruction of displaced
SUSY, Neutral Naturalness, DM vertices in the Muon Spectrometer

e isolation criteria from ID vertices
and calo-jets imposed

5 0.7 _I T T T | T TT | T 171 | T 171 | T ; T ;I L T T T I; | I T 171 E | T I_
c ~ ATLAS Simulation = | . o
G_) B ot 1—: I ll [\ ]
2 0.6—-— my = 500 GeV (;“3 é 'g: é: é B
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o) = S 0.5 x—cbs,m =10Gev P | -
&X 103%_ -§ E—e—x—>cbsm =100 GeV _@_ E E -
E . ; _,(z) 0.4 - Barrel vertices og 0 _01:_0_ E B
Q = o) [ 2MSVx strategy AT _
@) A > G . - 1r o> e O ! -
c 4L X - o (Th | waty O .
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o 107°= = - 5 : .
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a1 0° E ATLAS § % — vbb,m =30 GeV (comb.) g 0 1 2 3 4 5 6 7 8
@) E Vs=13 TeV, 36.1 fb - === 5 — vbb, m_ =50 GeV (comb.) 3 .
X 10 e % — vbb, m_= 100 GeV (2MSVx) E Long-lived particle L [m]
8 1 1 ||||||| 1 1 ||||||| 1 1 ||||||| 1 1 ||||||| 111111 y
1072 107! 1 1 10? 10° :
0 SRs include 1 MS-vtx and 2 MS-vtx events
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Latest ATLAS Results: Highlights

SM Precision Measurements

¢ Flavour physics o e dh b ATLAS

EXPERIMENT

e Electroweak physics

Run: 287931
Event: 461251458
2015-12-13 09:51:07 CEST

Properties of Heavy Particles
e top quark physics
e Higgs physics

Searches for BSM Physics

Heavy-Ion Physics

Candidate event: light-by-light scattering in Pb-Pb collisions
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Photon-)et Momentum Correlations in Pb+Pb

Allows to probe energy loss behaviour of jets in hot, deconfined medium
Investigate xj, = priet / prY in back-to-back photon+jet events
in v's =5.02 TeV Pb+Pb collisions (and compare also with pp data)

~ 1.6 A L T — 2 T T
> - ATLAS 1 . ATLAS E
§ 140 502 TeV, 049 nb”" 2 1'65_ 5.02 TeV, 0.49nb" ]
S 1.2 E pl=631-796Gev - T L p! =100-158 GeV .
- B | 7 - 14__ -]
2 {E $ {PbPb0-10% 4 = b & Pb+Pb0-10% -
) - = -+ JEWEL+PYTHIA 4 T °F --- JEWEL+PYTHIA
0.8 - Hybrid E ha = 2 Hybrid E
0.6 N BDMPS-Z - 0.8 : BDMPS-Z E
- : (G=2-8 GeV?/im) 0.6 T (G=2-8 GeVZ/fm)
04— . ] - == .
- SCET, ] 0.4~ : -
0.2 L (g=2.0-22) 0.2F e, —e— =
T P I B B L by . ) ey e J

02 04 06 08 1 12 14 16 1.8 02 04 06 08 1 12 14 16 18
XJy XJY

shown: bins with highest XErt

Distributions corrected back to particle level for comparison with predictions

Allow tuning of models predicting energy loss of energetic partons in hot nuclear medium
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LHC / HL-LHC Plan

LHC

Upgrade Schedule

Run 1 |

LS1

splice consolidation
button collimators

8 TeV

2011 2012 2013 2014

experiment
beam pipes

75%
nominal
luminosity |

Run 2

EYETS
13-14 TeV

o

2015 2016 2017

nominal luminosity

2018

ATLAS Phase 1 Upgrades:
* Install New Small Wheel (Muon System)

* Improved Triggering (L1Calo, Fast Track Trigger)

* Revamp read-out electronics

injector upgrade
cryo Point 4
Civil Eng. P1-P5

2019 2020

experiment upgrade
phase 1

Run 3

14 TeV

38

cryolimit

interaction

2021

radiation
damage

2 x nominal luminosity

regions

" |
|

—

HL=LHC installation

2024 2025

experi t upgrade

hase 2

14 TeV

2026

energy

5t07x
nominal
luminosity

integrated
luminosity

ATLAS Phase 2 Upgrades:
* complete new Inner Tracker (ITk)

(all-silicon tracking)

* High-Granularity Timing Detector

* Muon Spectrometer Upgrade



Some HL-LHC Prospects (assuming 3 ab-!)

Precision on Higgs couplings Precision on self-coupling param
3000 fb1 ATLAS and CMS 3000 fb (14 TeV)
; LI 0 L L B B
— HEE H HL LHC f
ATLAS and cms Mllse 50 o = =
—— CMS
| A SRR SN
Parias  Poms | — | S
K bbb +— —

;-7////////J/////////////////////////////////- ---i

o
KW e bbVV(Iviv) = : -
KZ - bBZZ(4|) i///I/////////{///////////////////////////I///,;
vy S— |
J combined - Z i
K A T B R R B B R RN B
t - S 0 2 4 6 8 10 12 14
Kp — K
Ke . . ATL‘AS and CMS HL-LHC prospects 3 ab1 (14 TeV)
Ku :'C, SM HH significance: 40 — Combination
e 2 10l 0.1 < k1< 2.3[95% CL] , j
St 0.5 < Kz < 1.5 [68% CL] -=-- bbyy
0 002 004 006 008 01 0.12 warcl 8F 1 /TN bbre
Expected relative uncertainty : I
6}
. . . . B bbzZz*(4l)
Full characterization of Higgs sector possible SRRt o .
95% CL A - - e ;,;': ST oo o2 -- bbVV(Iviv)
.. . . : of=
Precision constraints on Higgs self-coupling 68% CL [ s S\__ [l ]
O_IIII|I~I~I~I:LL'L‘.It "' T R IR LEER FENEE FFEEN

2 1 0 1 2 3 4 5 6 7 8
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Accumulated Luminosity

- 80— | I I | | | —
D B L] n - —
— — ATLAS Online Luminosity :
> /70— 2011 pp Vs=7TeV =
'c'% - = 2012pp Vs=8TeV .
® - = 2015pp Vs=13TeV —
< 60— — 2016 pp Vs =13 TeV ]
& ~  —— 2017pp Vs=13TeV -
3 5():— = 2018 pp Vs =13TeV _:
D r -
O 40— =
= N 0
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8 30F :
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10— =

O_ | | | ' | _
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Month in Year
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Jet Cross-Sections

Inclusive Jet Cross Section Measurements status: July 2018

Incl. jet R=0.6, |y| < 3.0
—ly] < 0.5, pt > 100 GeV
-0.5< |yl <1.0, pt > 100 GeV
—-1.0 < |y| < 1.5, pt > 100 GeV
-1.5 <yl < 2.0, pr > 100 GeV
—-2.0< |yl < 2.5, pt > 100 GeV
—-2.5 <yl < 3.0, pr > 100 GeV
Incl. jet R=0.4, |y| < 3.0
—lyl < 0.5, pt > 100 GeV
-0.5 < |yl <1.0, pt > 100 GeV
-1.0 < |yl < 1.5, pt > 100 GeV
-1.5 < |y| < 2.0, pt > 100 GeV
-2.0 <yl < 2.5, pr > 100 GeV
—-25< |yl <3.0, pt > 100 GeV
Dijet R=0.6, ly| < 3.0, y* < 3.0
-y*<0.5,03 <m; <43 TeV
-05<y*<1.0,0.3 <mj; <4.3TeV
-1.0<y" <1505 <m;<4.6 TeV
-1.5<y*<2.0,0.8 <mj;<4.6TeV
-2.0<y*<25,1.3 <m;<5TeV
-25<y"<3.0,2<m;<5TeV
Dijet R=0.4, |y| < 3.0, y* < 3.0
-y*<0.5,03 <m; <43 TeV
-05<y*"<1.0,0.3 <mj; <43 TeV
-1.0<y" <15 0.5 <mj; <4.6 TeV
-15<y* <2.0,0.8 <mj;<4.6TeV
-2.0<y*<25,13<m;<5TeV
-25<y"<3.0,2<m;<5TeV

NLOJet++

. CcTio@Tev)

CT14 (8,13 TeV)
LHC pp Vs =7 TeV

_ Data 4.5fb7!
stlat
stat @ syst
LHC pp Vs =8 TeV
_ Data 20.2fb!
stat
stat @ syst
LHC pp Vs =13 TeV

_ Data 3.2fb!
stat

stat @ syst

ATLAS Preliminary
Run 1,2 /s =7,8,13 TeV

0.8 1.0 1.2 1.4
43 data/theory




Total production cross section [pb]

Cross-Section Measurements

—

o
—
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o
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o
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S
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10!

10°

I TTTIH

pp — X

pp — W
pp —= Zly*

pp — tt
pp — 1q

pp — H

PP 2 W

ppx_0>.1WZ

ki

Theory
® Measurement

ATLAS Preliminary

Ie

I
<

¥

s
H <

H & & B H <
T ¥ o« H §
> I

vl vl vl vl vl vl '”WW AT AR

N

A—
~

m_
g
Q) i
=

)]

Q pp— X
7 TeV, 20 ub™", Nat. Commun. 2, 463 (2011)

8 TeV, 500 ub™', Phys.Lett. B761 158 (2016)
13 TeV, 60 ub™!, Phys. Rev. Lett. 117 182002 (2

z pp eWY pp — ZIy*

7 TeV, 4.6 fb™, arXiv:1612.03016 (for Z/W) 8
TeV, 20.2 fb™', JHEP 02, 117 (2017) (for 2)

13 TeV, 81 pb™", PLB 759 (2016) 601 (for W)
13 TeV, 3.2 fb™", JHEP 02, 117 (2017) (for 2)
2 pp—ti

7 TeV, 4.6 fb™", Eur. Phys. J. C 74:3109 (2014)
8 TeV, 20.3 fb™", Eur. Phys. J. C 74:3109 (2014)
13 TeV, 3.2 fb™!, arXiv:1606.02699

o pp —Iq

7 TeV, 4.6 fb”', PRD 90, 112006 (2014)
8 TeV, 20.3 fb™, arXiv:1702.02859

13 TeV, 3.2 fb™", arXiv:1609.03920

o pp—H
7 TeV, 4.5 fb™ Eur. Phys. J. C76 (2016) 6

8 TeV, 20.3 fb™", Eur. Phys. J. C76 (2016) 6
13 TeV, 36.1 fbo!, ATLAS-CONF-2017-047

& pp — Ww
7 TeV, 4.6 o', PRD 87, 112001 (2013)

8 TeV, 20.3 fo™', JHEP 09 029 (2016)
13 TeV, 3.2 fb™', arXiv:1702.04519

Y pp— WZ
7 TeV, 4.6 fb”', Eur. Phys. J. C (2012) 72:2173

8 TeV, 20.3 fb™', PRD 93, 092004 (2016)
13 TeV, 3.2 fb™", Phys. Lett. B 762 (2016)
K pp—2z

7 TeV, 4.6 fb”', JHEP 03, 128 (2013)

8 TeV, 20.3 fb™!, JHEP 01, 099 (2017)

13 TeV, 36.1 fb™, ATLAS-CONF-2017-031



Total production cross section [pb]

Cross-Section Measurements

—h
o
w

—h
o
N

10

- ATLAS Preliminary

o Theory
@ Measurement

4

B NNLO+NNLL -
= I
u -y _
pp — tt
| NLO+NNLL —
- 5 ]
- 7 T~ Lo ]
. pp— g & % .
. pp — WW |
%z NNLO
- LHC-XS (N°LO ggF) -
pp — WZ
| pp—H B
- NNLO .
- pp—=ZZ 7
1 | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
4 6 8 10 12 14

S pp—ff
7 TeV, 4.6 fo™', Eur. Phys. J. C 74:3109 (2014)

8 TeV, 20.3 fb™", Eur. Phys. J. C 74:3109 (2014)
13 TeV, 3.2 fb™, arXiv:1606.02699

o pp — Iq

7 TeV, 4.6 fo™, PRD 90, 112006 (2014)

8 TeV, 20.3 fb™', arXiv:1702.02859

13 TeV, 3.2 fb™, arXiv:1609.03920

I pp — WW

7 TeV, 4.6 fo, PRD 87, 112001 (2013)

8 TeV, 20.3 fb™', JHEP 09 029 (2016)

13 TeV, 3.2 fb™, arXivi1702.04519

Y pp — WZ

7 TeV, 4.6 o™, Eur. Phys. J. C (2012) 72:2173
8 TeV, 20.3 fb™', PRD 93, 092004 (2016)
13 TeV, 3.2 fb™!, Phys. Lett. B 762 (2016)
Q pp—H

7 TeV, 4.5 fo™, Eur. Phys. J. C76 (2016) 6
8 TeV, 20.3 fb™", Eur. Phys. J. C76 (2016) 6
13 TeV, 36.1 fb™!, ATLAS-CONF-2017-047
L pp—2Z

7 TeV, 4.6 fo™', JHEP 03, 128 (2013)

8 TeV, 20.3 fb™', JHEP 01, 099 (2017)

13 TeV, 36.1 fb™!, ATLAS-CONF-2017-031



BD'T's for BYg—p -

Fraction of events / 0.05

—— BY = ut wMC ATLAS Simulation
—— Continuum bkg MC
——- B,MC

b— u"u XMC
------ Semi-leptonic B?S) MC

1O8§I T T | T T | T T T | T T T | T T T | T T T | T T T T T | T

O =
1 g Ry oy e g A B(s)f u" uw MC ATLAS y
1 08 -06 04 -02 0 02 04 06 g —— Continuumbkg MC Vs =13 TeV, 26.3 fb
= 6 e data mass sidebands
BDT output o 10
“q0°

10*
10°
10°

10
1

—_——

:LLLI.L[IJ IIIIIIII| IIIIIIII| IIIIIILIJ |IIIIIII| IIIIIILIJ IIIIIIII| IIIIIIII| L1

:l‘rmTl] IIIIIIII| IIIIIIII| IIIIIIﬂ] IIIIIIII| IIIIIIﬂ] IIIIIIII| IIIIIIII| [ TT

I
—_

-08 -06 -04 -02 0 02 04 0.6
BDT output



BD'T's for BYg—p -

Variable Description
pa Magnitude of the B candidate transverse momentum pp2.
H
X12>V DV xy Compatibility of the separation Ax between production (i.e. associated PV) and decay (DV)
’ — —
vertices in the transverse projection: Axt-X_5!-Axt, where ZA—;C is the covariance matrix.
Ax T
AR Th . . . —T)B — . 2 2
flight ree-dimensional angular distance between p” and Ax: \/azD + (An)
H
|aop | Absolute value of the angle in the transverse plane between p_T)B and Axr.
— —

Ly Projection of Axt along the direction of _p>TB . (Axt-prB)/1prB|.

IP%D Three-dimensional impact parameter of the B candidate to the associated PV.

DOCA,, Distance of closest approach (DOCA) of the two tracks forming the B candidate (three-dimen-
sional).

Aduy Azimuthal angle between the momenta of the two tracks forming the B candidate.

|do|™**-sig. Significance of the larger absolute value of the impact parameters to the PV of the tracks
forming the B candidate, in the transverse plane.

|do|™"-sig. Significance of the smaller absolute value of the impact parameters to the PV of the tracks
forming the B candidate, in the transverse plane.

Pinin The smaller of the projected values of the muon momenta along ptZ.

Iy7 Isolation variable defined as ratio of Ip_)TBI to the sum of Ip_fBI and the transverse momenta of
all additional tracks contained within a cone of size AR = \/ (Ap)? + (An)? = 0.7 around the
B direction. Only tracks matched to the same PV as the B candidate are included in the sum.

DOCA sk DOCA of the closest additional track to the decay vertex of the B candidate. Only tracks
matched to the same PV as the B candidate are considered.

N)ftlr"kse Number of additional tracks compatible with the decay vertex (DV) of the B candidate with
In( X>2<trk,DV) < 1. Only tracks matched to the same PV as the B candidate are considered.

X2 PV Minimum y? for the compatibility of a muon in the B candidate with any PV reconstructed in

M, X

the event.
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Angular Analysis of BO—=K*p*p:Formalism

1-F
L sin? O cos20ry

sin? Oy + Fr, cos® O +

1 d‘r 9 [3(1-Fy)
dI'/dg? dcos@rdcosOdpdg? 327 4

— F1 cos? 0 cos 201+ Ss sin? O sin 01, cos 2¢
+548in 260 sin 207, cos ¢+ S5 8in 20 i sin @, cos ¢

+Sgsin’ O cos O+ S7sin 20 sin 67, sin ¢

+ Sgsin 20 sin 20 sin ¢+ Sgsin? O sin? 0, sin2¢] . (2.1)

253

— <) +
Re—0 = ¢ K
p_ 2 ArB
CU31-F ‘79& By \0k
kg \ \A\\
P Si=4,578 H \ -
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BY;

Events / 25 MeV

Angular Analysis of BY

d > d
L >K>|<O
_ u, Cat
) — < «— 3|
wre o, §W

40

--|-|-|-|-|-|- I wem,
Tl e e rS LI L™ oromoom
' N

[ ' [
ATLAS Vs =8TeV, 20.3fb™
S5 fold, o° €[0.04, 2.0] GeV® |

¢ Data ]
—— Total Fit Model
----- Signal
----- Background

— K *prp:Diagrams

p

N

> d
W
>K>|<0
u,c,t
< < ¢ S J
I
v, Z°
M+
> d |
o >K>|<O
u,C, 1
< < < S J
W= -
v, 2°
M+



W Mass Measurement

x1 03
> = L L L B
8 140 A TLAS -@- Data ]
g ~ Vs=7TeV,4.1fb" W - uv -
o 120 — []Background 3
*CIEJ 100 ¥?/dof = 48/59 7
> ~ 7]
LL 80— =
60— —
40— —
204 —
g %)
I
~ 0.99F
& 0.98E : . .
S 60 70 80 90 100 110 120
m; [GeV]
Pl W= T'v o LT | " ' 'm,, (Partial Comb.)
p, W—Tv ATLAS o 2w Stat. Uncertainty
s P _ - — Full Uncertainty
PpW=Tv | Vs=7TeV,41-46f" ——ee" — my, (Full Comb.)
my, W= Ty Stat. Uncertainty
my, W—1Tv i PS Full Uncertainty
my, W*— [y ®
R ———————
mpWev |\ TTIoo e
pl , Wt_> M:V @
mp Wity | _____T__1._._ . ____
me-pl, W= Iy —_———————
me-pl, W v —_———————
my-pl, W*— Fv | |, Toeee—— | |

80280 80300 80320 80340 80360 80380 80400 80420 80440 80460

my, [MeV]

m,, [GeV]

80.45

80.4

80.35

80.3

80.25

----- m,y = 80.370 = 0.019 GeV
B m, =172.84 + 0.70 GeV

--my, = 125.09 = 0.24 GeV
w== 68/95% CL of m, and m

II|III‘I|IIII|

-
-
-
-
-
-
-
-’
-

w= 68/95% CL of Electroweak

Fit w/o m,,, and m,
(Eur. Phys. J. C 74 (2014) 3046)
| 1 1 1 1 | 1 1 1 1 |

175

| | |
170

180 185
m, [GeV]



Ac™ /A M2 [fb/GeV]

Ratio to Sherpa

VBS W7 Ditterential Cross-Sections
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Ac"™ /A m; [fb/GeV]

Ratio to Sherpa
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Interpretation: Anomalous Couplings

Interpret electroweak WW results in terms of anomalous quartic couplings

_ 2
Use effective field theory: o7 ['4 — Oy [tI' ( V,u Vv)]
lowest order BSM coefficients
parametrized by a4 a5 _ n\12
05555 — Uj [tI’(V’uV )]
q1 q3
f S“ :' """" I I""I""I""I"":
- ATLAS .
! 0.6 - 20.3fb", \s=8TeV
fTQ 0.4 ;_ Er-)m:t:/i\)/(_uvr\lli;eijrization _;
i 0.2 -
OF -
f 4 '0-2:_ confidence regions _:
q2 d4 - []68% CL ]
'0'4:_ [[]95% CL -
0.6 — expected 95% CL _:
Interpretation not yet updated with T T S ]

04 03 -02 01 0 01 02 03 04
latest Run-2 results

ATLAS accessing processes with sub-fb x-sections
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Top Mass: Uncertainties

Vs =T TeV Vs =8 TeV

Event selection Standard Standard BDT
Myop Tesult [GeV] 172.33 171.90 172.08
Statistics 0.75 0.38 0.39

- Stat. comp. (Myep) 0.23 0.12 0.11

— Stat. comp. (JSF) 0.25 0.11 0.11

— Stat. comp. (bJSF) 0.67 0.34 0.35
Method 0.11 + 0.10 | 0.04 £ 0.11 | 0.13 £ 0.11
Signal Monte Carlo generator 0.22 + 0.21 | 0.50 £ 0.17 | 0.16 £ 0.17
Hadronization 0.18 £0.12 | 0.05 £ 0.10 | 0.15 & 0.10
Initial- and final-state QCD radiation | 0.32 + 0.06 | 0.28 £+ 0.11 | 0.08 £ 0.11
Underlying event 0.15 £ 0.07 | 0.08 £ 0.15 | 0.08 &= 0.15
Colour reconnection 0.11 & 0.07 | 0.37 = 0.15 | 0.19 = 0.15
Parton distribution function 0.25 +£ 0.00 | 0.08 £ 0.00 | 0.09 4 0.00
Background normalization 0.10 & 0.00 | 0.04 + 0.00 | 0.08 £ 0.00
W +jets shape 0.29 £ 0.00 | 0.05 £ 0.00 | 0.11 & 0.00
Fake leptons shape 0.05 £+ 0.00 0 0
Jet energy scale 0.58 & 0.11 | 0.63 & 0.02 | 0.54 £ 0.02
Relative b-to-light-jet energy scale 0.06 & 0.03 | 0.05 £+ 0.01 | 0.03 £ 0.01
Jet energy resolution 0.22 &£ 0.11 | 0.23 +& 0.03 | 0.20 £ 0.04
Jet reconstruction efficiency 0.12 = 0.00 | 0.04 £ 0.01 | 0.02 & 0.01
Jet vertex fraction 0.01 +£0.00 | 0.13 £ 0.01 | 0.09 4+ 0.01
b-tagging 0.50 £ 0.00 | 0.37 £ 0.00 | 0.38 4 0.00
Leptons 0.04 = 0.00 | 0.16 = 0.01 | 0.16 4 0.01
Missing transverse momentum 0.15 4+ 0.04 | 0.08 £ 0.01 | 0.05 £ 0.01
Pile-up 0.02 £0.01 | 0.14 £ 0.01 | 0.15 &= 0.01
Total systematic uncertainty 1.04 = 0.08 | 1.07 = 0.10 | 0.82 & 0.06
Total 1.28 & 0.08 | 1.13 & 0.10 | 0.91 £ 0.06
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Top Width Measurement
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Events / bin
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Data / Pred.
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Search for 4-Top Production

E ATLAS
¥s=13TeV, 36.1 fb™

7,3b,=21J

10

Dilepton
Post-fit

7i,=4b,=1J

30

20

¢ Data
Ott + HV

Il I|IIII|IIII|IIII

bt bbbl

500 1000 1500 2000 O

H™9 [GeV]

500 1000 1500 2000 O

H4 [GeV]

e 1/2/3-lepton final states investigated
o categories: Niet, Np-et
e simultaneous fit to Hrhad

n<53@95% CL (expected u < 2.1)

excess corresponds to 2.80

also sensitive to BSM 4-fermion contact interactions

B (it (SM) [C]tT + jets (data-driven)
[JNon-tt 7/ Uncertainty t
=8j,3b,=21J y 8j,24b,=21J
85— t
33
- | t
t
500 1000 1500 2000 0 500 T000 1500 2000 2500
H4 [GeV] H [GeV]
T T T L L I B L L
ATLAS Vs =13 TeV, 36.1 fb
— lot. tTtT (SM)
stat.
tot (stat syst)
. . 1. . 1.
Single lep. / OS dilep. —0 1.7 3_3 ( f]é, :,12 )
. . 1. 1. .
SS dilep. / trilep. o 44 1S (0 9
: 1.3 09 +0.9
Combined P 3.1 75 (‘o8 ‘o9 )
1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1
2 0 2 4 6 8 10 12 14
55 Best-fit u = o't/ aﬁﬁSM



4 Top Search

Preselection requirements

Requirement Single-lepton Dilepton
Trigger Single-lepton triggers

Leptons 1 isolated 2 isolated, opposite-sign
Jets >5 jets >4 jets

b-tagged jets
Other

>2 b-tagged jets

EN™ > 20 GeV Mg, > 50 GeV

ERS 4 omp > 60 GeV  |my, — 91 GeV| > 8 GeV

Single lep. / OS dilep.

SS dilep. / trilep.

56

Combined

——
ATLAS

————————
Vs =13 TeV, 36.1 fb°

g== Expected = 1o
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—— QObserved
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Single top-quark cross-section [pb]
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t-channel

e === NLO+NNLL QCD atm, =172.5 GeV—|
MSTW2008 NNLO PDF
—— NLO QCD atm, = 172.5 GeV
MSTW2008 NLO PDF

s-channel

8 t-channel 4.59 fb™ PRD 90 (2014) 112006

8 t-channel 20.2 fb™ epy c77 (2017) 531

{ t-channel 3.2 tb™" JHEP 04 (2017) 086

# tW 2.05 fb™ pLB 716 (2012) 142

T tW 20.3 fb™" uHEP 01 (2016) 064

% tW 3.2 fb™' uHEP 01 (2018) 063

v s-channel 95% CL limit 0.7 fb™ ATLAS-CONF-2011-118
§ s-channel 20.3 fb™' pLB 756 (2016) 228

7 8

|
9 10 11 12 13
\s [TeV]
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Other Top Measurements

ATLAS+CMS Preliminary September 2018
LHCtopWG

BR(t—> HC) Each limit assumes that all other processes are zero BR('[—> YC)
1107 L
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m 10_2§ Em
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Higgs Summary Results
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Higgs Pair Production: Additional Plots
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