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*Only few Highlights shown here:

See dedicated presentations:

e Standard Model Physics Ludovica Aperio Bella

* New results on W boson production with the ATLAS detector, Evelin Meoni

* Exotic Higgs, Nikolina llic

* Higgs boson decays to fermions with the ATLAS detector, Stanley Lai

 Measurement of Higgs boson production in association with top quarks with
ATLAS, John Andrew Raine

e Searches for supersymmetry in signatures with long-lived particles with the
ATLAS detector, Karri Folan Di Petrillo

e Searches for squarks and gluinos with ATLAS, Antonia Struebig

e Searches for electroweak production of supersymmetric particles with ATLAS,
Sarah Williams

* Dark Matter searches at the LHC, Vasiliki Kouskoura

* Exotic Searches, Adriana Milic

e ATLAS Dark Matter searches: interpretation, Darren Price

* A search for Vectorlike Quarks Erich Varnes
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The ATLAS Detector

Muon Detector Tile Calorimeter Liquid Argon Calorimeter

ATLAS

— 25 meters high
— 44 meters Iong Toroid Magnet Solenoid Magnet SCT Pixel Detector TRT

— Weight 7000 tons
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The ATLAS Detector in Run-2 (2015-201s)

ATLAS Preliminary
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New detectors in Run-2:
o Innermost pixel layer IBL, 3.4 cm from interaction point
*  Muons: MDTin 1.1 < |n]| < 1.3, RPCin Barrel Feet Sectors
. Forward proton detectors, AFP (one/two arms in 2016/2017, 205+217m from IP)

o In addition, various consolidations provide improved running at high luminosities
and rates (tracking, calorimetry, muon, luminosity measurement, etc.)

Aa Wh B 0N
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The ATLAS Detector in Run-2 (2015-201s)

o — o [eL] Trgoor el Ouiput .
o ATLAS Vo Gty L Trigger |

& 00k PP Data July 2016, 5 13 16V Z:DT . . Menu_ con5|s_ts of NZQOO triggers,

5 s covering a wide physics program
= . * Keep low threshold inclusive triggers
5

* Single e/p with p;>26 GeV
* E/M >110 GeV
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Luminosity Block [~ 60s]

Trigger system (Run-2)

— t;gM SR N\

Trigger
“1| Eventrates a9 Peak data rates

(peak) Calo/| [ Pixe! (primary physics)
[m “f

e L1 - hardware

* output rate: 100 kHz latency: < 2.5 ms | owe F|  Oteo Tee)
* New Central Trigger Processor . E Haraware [: Lovel 1 Acoert re ) (ee) (re]) [
- k7]
* Improved resolution in calorimetry M ‘ rop) (roo] (roo) [
i 100 Rﬁm fr 16l;rGBl
readout.and t.rlgger w5 "
* Topological trigger at L1 (Calo+Muons) Readout System
~ £
* HLT —software e, s d4 |
Processing Unit — > g i
e output rate: 1 kHz
0(10)
* proc. time: ~ 550 ms ) v
. . ~1.5kHz R 1 ~1.5 GBIs
* Wide upgrade to DAQ infrastructure S LI

August 6th 2018 A. Polini, Rencontres du Vietnam 2018, Qui Nhon




Run-2 Data Taking
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Pile-up (4 muons event)

Two Z—>uu candidates from different pp interactions, but in the same bunch-crossing, observed
in 2017 data ... their production vertices are separated by 67 mm ATL-PHYS-PUB-20 18-007

ATLAS

EXPERIMENT
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ATLAS Run-2 data-set
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2015-2017 data-set:
L =80 fb!
13 public results
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2015-2016 data-set:
L=36fb!
88 publications on arXiv

Total Integrated Luminosity [fo'']
Q0
o

N
o

0 | | | L | | L
A7 \'{T \'A0

\ 6 \ E) \ 6 \ 6
N AT g 250 s Al 5 e 12018
Month Iﬁ Year Inner Tracker Calorimeters Muon Spectrometer Magnets

Pixel SCT TRT LAr Tile MDT RPC csC  TGC Solenoid Toroid

100 100 100 99.6 100 98 99.4 089 100 100 98.8

About a factor of 2 above LHC design luminosity. Good for physics: 96.6% (21.0 fb-)

Luminosity weighted relative detector uptime and good data quality efficiencies (in %) during stable beam
EX p e Ct £ = 140 - 1 50 fb'l fo r fu I I 2 O 1 5 - 2 O 1 8 d ata _S et in pp collisions with 25ns bunch spacing at Vs=13 TeV between April 25 — June 11 2018, corresponding to a

* delivered integrated luminosity of 22.7 fb™* and a recorded integrated luminosity of 21.7 fb™. Dedicated
luminosity calibration activities during LHC fills used 1.0% of recorded data and are included in the
inefficiency.
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Physics Performance
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> Pileup mitigation techniques e.g. subtraction, correction continuously improving and getting mature
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WinDOWS ON THE UNIVERSE

s -

pT(T}'llad.) = 292 GeV
2 y L4 a T
pT(T}‘;ad_) = 275 GeV
. B Emiss
pr (b-jet) = 47 GeV T ..
ERISS = 33 GeV

I]'l-t]:(ujt = 591 GeV

EXPERIMENT

Run: 302393 Event: 264472429
2016-06-20 05:17:18 CEST
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Higgs - ZZ — 4 leptons

* Higgs boson discovered in July 2012 at LHC.

* |s the new particle the SM Higgs boson ? - measure its properties

* Example for high purity but low branching fraction Higgs decay to four leptons (H->ZZ->4l):

L=4.8 fb and 5.8 fb1at 7 and 8 TeV - L=80 fb! at 13 TeV
> T I T T T T I T T T T | T T T ) FT T T T[T I T T[T T T T [T T T[T T T [T T T T [ TTTT [ TTTT[TTT1
© | Data . ATLAS 1 & [ ATLASPreliminary *°= =
. ignal (m = e ]
g 25_— - Background ZZ ] H—)ZZ( )_)4| —_ L{?-I 00 __H N ZZ* N 4| -ZZ* 1
-lE i - Background Z+jetS, tt ] S - 13 TeV, 79.8 o’ - Z+jets, 11, tT+V, VVV _
L% 20—_ D Signal (m =125 GeV) ] _g 80 B % Uncenainty B
77 Syst.Unc. i o i ]
: -1 : LIJ - |
15018 =7 TeV: [Ldt = 4.8 fb - 60 N
(s =8 TeV:|Ldt = 5.8 fo! i $
100 = 40 - -
5 ] 20 :— | _:
o® 0
100 150 200 m [Ge\2/]50 80 90 100110120130 140150 160 170
“ m,, [GeV]
13 events 120< m,, < 130 GeV 195 events for 115< m, < 130 GeV
Phys. Lett. B 716 (2012) 1-29 ATLAS-CONF-2018-018
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Differential cross-section using gauge boson decays

Higgs decays to gauge bosons used for differential cross-section measurements.

4 lepton channel 2 photon channel
— I | | I | I I | I — [ LIS B | ] T T 17T I LI B I I LI l LIS I ] LI l 1T T_
% 0.12|— ATLAS Preliminary ¢ Data _ -  ATLAS Preliminary H-yy,Vs=13TeV, 79.8 0]
©) - H- 22" -4 [ Syst. uncertainties ] @ | 4- Data, tot. unc. = Syst. unc:
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=, 01— = NNLOPS K = 1.1, +XH —] = THe T B gg—H default MC + XH 3
< F4555% XH = VBF+WHsZH+itH+bbH ) . B NNLOJET®SCET + XH '
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= B o © ATLAS-CONF-2018-028
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0.04 2" - J
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T4I

* Differential cross-section becoming more and more precise with increasing statistics.
* Data well described by recent SM predictions
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Higgs Mass Measurement

* Higgs mass measured in H> ZZ* - 4l(e,u) and H-> yy

channels with 36.1 fb! @ 13 TeV

* Precision still limited by the available statistics. Prospects
to determine the Higgs mass with more precision with full

Run 2 data

~—Total [ Stat. only

Total  (Stat. only)
12451+ 0.52 ( + 0.52) GeV

126.02 + 0.51 ( + 0.43) GeV
124.79 + 0.37 ( + 0.36) GeV
124.93 + 0.40 ( +0.21) GeV
124.71+ 0.30 ( + 0.30) GeV
125.32 + 0.35 ( + 0.19) GeV

124.86 1 0.27 ( 1 0.18) GeV
124.97 £ 0.24 ( £ 0.16) GeV

125.09 + 0.24 ( + 0.21) GeV

L L L L L
ﬁl:{;égev‘ 25 fb”, Run 2: s = 13 TeV, 36.1 fb”’
Run1H—4/ ¢ . :
Run1H—yy
Run 2 H—4/  —
Run 2 H-yy -—-I—|
| Runt1s2 Ho4l e T om0 (2 050 GV
Run 1+2 H—yy ——e———
| Runi1Combined ~  $—e—
Run 2 Combined ——ri
RuntszCombined | e lzisrzoza(ioiocev
| ATLAS+CMSRun1 -1—-— """""""""""""""""""""""""""
I I S S A N T SR T T N T R S S !

123 124 125 126

127 128

m,, [GeV]

2 weights / GeV

¥ weights - fitted bkg

A.

arXiv: 1806.00242

¢ Data ATLAS

800 weense Background Vs =13 TeV, 36.1 fb”
—— Signal + Background my = 125.09 GeV
s00f— —— Signal In(1+S/B) weighted sum

400

300

200

100
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Higgs sector: H > WW and H — 1T

% I T I I
Recent 13 TeV results (2015-2016 data) &, Amiaspuiminay =372
*GEU: qwdqdeBFh\ghp SR Eé‘fﬁdB”kg
Lﬁ F - Uncertainty
H—> WW ATLAS-CONF-2018-004 4:
%2000.'l""l""l"“l'_’l"I"'. Exampleofmassdlst|n1=> -
- Data ]
g 1800-_ ATLAS Preliminary i Uncertainty - OUt Of 13 Slgnal Categorles
—_ : . . B ww . &) T
; 1600 H—-WW*—=evuv, Nfl <1 =R ] § 2_7
c 1400'_ Vs =13 TeV, 36.1 fb :I Mis-Id A o C / Ll
@ s . ] = ;. a
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8005 ATLAS Prellmlnary el 13TeV 36.1fb"
6005 —total —stat. —SM exp. total (stat., syst.)
. +1.38 [ +0.77 +1.15
400: Thad Thad . 2.49 117 (_0_74 ’ _0.91 )
200f
[ . +1.49 +0.84 +1.22
o 308“_' R T T T . [P Er=— 3.07 “ia (—0.83’—1-02)
53] - ]
'Elg 2 = . 2.80 1.45 +2.39
a 005 = fiepiep ’ o 6.76 75 (U4 oa0)
100 o= | O O R A NG AL )
ok ;| Combination S < iz it il sty
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50 100 150 200 250 0 2 4 6 8511 (IR 1 0 e (|| 2 |} 26D
Signal significance () m; [GeV] ATLAS o JPNN | ¢10]
ATLAS
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pver = 0.62%030(stat.) £ 0.22(sys.) = 0.627037 1.9 0 (2.7 0 exp.) » 7/8/13 TeV combined: 6.4 ¢ (5.4 o expected)

August 6th 2018 A. Polini, Rencontres du Vietnam 2018, Qui Nhon




Associated VH production and H — bb

 H->bb highest branching ratio: Br=58% but huge background from heavy flavor production
 Need to use exclusive (rare) production mechanism to gain sensitivity VH, H—> bb

* Analysis: N \f;ﬁ
— Use high-p. b [ LS
S€ nigh-p, boson region Associated WHor 1\ " 7 <
— Multi-variate analysis in 0, 1 and 2 lepton channels ZH production (VH) /=
— Dijet mass analysis as cross-check ,
tf H
Example: One input to di-jet mass analysis global fit Dl boson validation analysis VZ(9bb)
> 240FTT T LR TR TR R AL Q 8 IlHHlHHlHH‘I-‘.-DataHl‘l‘l 5
O o~ DA Pre“m'”ary W VH — Vbb (1=1.06) ]| S 10°=" ATLAS Preliminary VZ > Vbb (1=1.20) =
= - Y{s=13TeV, 79.8 b j Diboson = 7 — A = 3
=, = 2 2 2 .- {s=13TeV,79.81 fl
p- 200 1 lepton, 2 jets, 2 b-tags ) Single top E c 10 Single top =
S 180F pY = 200 GeV | Multijet = > 0+1+2 leptons Multijet =
2 A - Z = M 10° = pi3jets, 2 botags .z E
w 160 . W : — , =W =
= ] Uncertainty - 1 05 E
40— 1 Pre-fit background — 5
- — SMVH — Vbb x1 | =
120F- = =
100 E E
801 = -
0. S E E
40;— _; E
20— .
'd 15 =R N I NN = :‘ 10 T 11 T T T (L L B B B '_"'J LN I B |_:
2 : © -
S S S A S —+—_+_ : o E 3
Y . p— =
‘E-U' 05 ] | L1 1 ‘ L1 1 ‘ L1 1 | L1 | | L1 | | L1 | | 1 I I 03_ P T T R A B o R I I =
- 40 60 80 100 120 140 160 180 200 . s BO).S

m,, [GeV]
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Observation of H — bb decay

ATLAS-CONF-2018-036

/—:\ : | T | T 7 T 7 T 7 | T 7 | T 1 | T 1 | T 1 | T uNj 109 _%I 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 I%_
0 N ATLAS Prehmmary —e— Data - = -e- Data =
> 18:— "Sai——— B VH — Vbb (u=1.06) 7 2 el A_TLAS Preliminary B VH - Vbb (1=1.16) ]
o 10 0+1+2leptons |:| ghbczsrz’z::nty —: % % Vs=13TeV, 79.8 fo Elboson %
_8) T 2+3jets, 2 b-tags 19 10’ = 0+1+2 leptons Sinale t =
- 14—_ Weighted by Higgs S/B Dijet mass analysis - u - Ing"e °P -
3 ; S et : 4 1 {0° 2+3jets, 2 b-tags -;"U'f'let -
R 1 ok - -
2 10 3 10 =
-g) - ] 4 _
® O ER E
S 6 1 e ~
T 4 ERRRL; =
O 2‘_ ] -
o - - __
b Y f+- _ 10 E
—c._ o AN - 3
0 - . 1 —
g _2__| Lo oo bon b b b b L g [ =
5 40 60 80 100 120 140 160 180 200 :::'"‘ 5 T T T T T TT | T T T | T 17T T T T T T T T T T 1T |:
T -
m,, [GeV] & 4 ] |
VH alone: E L 1 1 | | 1 1 _I*_‘ L 1 1 | | I I | | L1 1 1 | L1 1 1 | L1 1 1 | 111 | 4
+ 4.95 (4.3c) obs (exp) (13 TeV) oS s s s D e
Combined (7,8,13 TeV) VBF, ttH, VH: 10
* 5.46 (5.90) obs (exp) Observation of Higgs decay to beauty quarks !
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Observation of ttH production

June 2018 update: ttH(— yy) and ttH(— ZZ — 4l) with 80 fb™

arXiv:1806.00425

> Fr T T rr [ rrrr [ rrr T T[Ty o s R R R R AR LA RS RRARE R
& 35 4 Dpata ATLAS - §1 oL ATLAS 4 Daa
0 303_ -------------- Continuum Background s = 13 TeV, 79.8 fb” B Direct observation of :;J’ ) Vs=13 TeV, 36.1 - 79.8 fb" - (1=1.32)
i\j E - - == Total Background m, = 125.09 GeV E top H|ggs Coupling. 12 Dg:c(;;llnd
g o5 — Signal + Background Al categorie§ = Confirmation of 10°
[e)) C In(1+S/B) weighted sum . . 10°
D - = Yukawa coupling to
= 20 u . 10°
Z - : fermions.
"_ . 02k
£ 15: ! 1 0
C : 4
P10k R 1
5 4l 3 o i
: I & S o ﬁ
_l 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 1 1 n D
110 120 130 140 150 160 1"'—';"'—‘2'5?"—';"'—'1"5"'—'1"'—'65"'6"'6%"'
g 1: LIS LI L Y L L L Y N L B L L L A L B A ] mYY [GeV] logﬂ)(s’,B}
= 0.9~ ATLAS =
= 0.8%— B Theary (NLO.CD + NLO EW) _ Analysis Integrated Expected Observed
g 07k i — 3 luminosity [fb~!]  significance significance
5 i E H — ~~ . 79.8 3.7 0 41 0
e ] H — multilepton 36.1 2.8 0 4.1 0
0.5¢ 5 H — bb 36.1 1.6 o l4o
0.4f 3 H— 77" — 4 79.8 1.2 0
0.30 < Combined (13 TeV) 36.1-79.8 49 o 58 o
025__ Combined (7, 8, 13 TeV) 4.5, 20.3, 36.1-79.8 510 6.3 o
E Ys=13TeV,36.1-79.8 10" J = =
0.1 f-8Tev.20007 3 Inclusive ttH cross section (already 20% precision): ~—

0= é o Elg . '1|0' | '1|2' ' '1‘4' | |1_6 @ 8 TeV g,,,= 220 + 100 (stat.) + 70 (syst.)
ATLAS-CONF-2018-031 /s [TeV] @ 13 TeV 0,,,= 670 £ 90 (stat.) + 105 (syst.)
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Spin correlation in top pair events

* Spin correlation for pp — tt = eubb measured between the
top decay products and a spin axis. ATLAS.CONF-2018.027

* A®(ew) is a sensitive variable.

_ _ Template fit on AD(ep):
Example inclusive result: « f,, fraction of expected cross-

.5 :I I | Pt I | | I.I | i | P I | | 1 I.I | I I Frh I I: Section under the SIVI Spin
+8 1.6_— ATLAS Preliminary | Inclusive . hypothesis
3 - Vs=13TeV, 36.1 fb! . * No spin correlation template:
@ 14 No spin correlations ———>1 * top decay with spin correlation
3 i - disabled
? 1.2r ;ag"__"l: Stronger spin correlations observed
R - - than expected by NLO QCD
= i _
1 . .
E 1 ﬁf 1 Fitresult: f=1.25040.026+0.063
zZ e - i :
0'8;§vl_'_ — Powheg . =>» 3.20 discrepancy with NLO QCD
i - hpn%vlglgf?n(lg)= 9 ] Previous analyses also measured
0.6 NLO QCD + Data - stronger spin correlations (with
- -== Fit result . large uncertainties).
0 4’_I 111 | L1 11 | [ I L1 | 1111l I L1l | (| | 1111 | 111 I 111 I_

"0 010203040506 070809 1 Similar results for fiducial particle-level

. - and comparisons of ME generators.
Parton level Ao(I',l )/w [rad/n]
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Observation of same-sighn WWjj

ATLAS-CONF-2018-030

Higgs boson needed to restore unitarity of the WW scattering cross-section.
* Higgs boson leads to strong suppression via gauge cancellation of individual EW diagrams.

* Part of electroweak symmetry breaking studies. I Jet

pp > W*- W*jet jet process: w W
* Large electroweak cross-section fraction (GEW/GQCD). W
and a strong background suppression.

jet

1 1 I I I I I 1 I | T 1 I ! I I I I 1 | I T I I

- ATLAS Preliminary —¢— Data i
A W*Wjj EW

\s=13TeV, 36.1 b WEWE QCD

60 — Non-prompt

B e/y conversions Significance:

[ am WZ i
Other prompt 6.90 (4.60) obs (exp)
44422 Total uncertainty

Events

40 L _
i / . Fiducial cross-section:
_ _+_ ohg = 2.9170 2} (stat.) £ 0.27(syst.) fb

20

O_Sherpa —3 .01+0.33 fb

a fid -0.23
Powheg +0.45
o gl =308 T

500 1000 1500 2000 2500 3000
m, [GeV]
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WZ and WWjj production

Electroweak production of WZ boson in association with two jets pp > W?*Z jet jet

Process sensitive to triple and quartic

gauge couplings and anomalous coupling

Differential EW cross-section

® g2 ATLAS Preliminary 1s=13Tev,36.1 16" | £
o - =2
2 - ® Data S
=, F —— Sherpa (scaled) —{ { =l
= r .. WZ-EW x 1.77

s e — WZj-QCD % 0.6 7

g [ T ' ]

o . :

q 10_3 ;.. = .-..I.-.-.- 1 -

II\IlII|

« -
8 2F
_CICJ C
w 15F
e |
o 1 -
g SRS S S ; 1
B BSe  chie - Wil | (i
P 1 i Il I n i
800 1000 1500 0]
m; [GeV

q”f qfﬂ' q.fﬂ' q_fﬂ
" " " "
! w1 Wt ;Ki:w we St Wi
S . I
HO
Z zZ Z z
q q q q
q q q q

5.6c (33(5) obs (exp) ATLAS-CONF-2018-033

Observation of electroweak W/Z jet+jet process.

Total fiducial WZ jet jet cross section:
Sew(Pp — WHZ jet jet)= 0.57 +-0.15 fb
LO (Sherpa): 0.32 +-0.03 fb

Also new results on inclusive WZ production:

Fiducial cross-section in agreement with

NNLO QCD (inclusive and differential)

Evidence of longitudinally W polarization (4.2c)
Measurement of Z polarization = ATLAS-CONF-2018-034
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Inclusive Cross-Sections

Standard Model Total Production Cross Section Measurements staws: sune 2018

-E_ 101 F=io; ATLAS Preliminary j
— - Theory
b F Run 1,2 5=7,8,13 TeV =
10° & LHC pp v5=T7 T/ -
E BBl oata 45-so0m! -
| ﬂ -
10° & O LHC pp v5 =8 Ta/ -
= == ~ I . -
[ O o a Data 20.: b 3
10° £ LHC pp &= 13 TeV E
- BEl oatz :2-361m =
10° O =
E o (m | E
107 £ T o i
E e O am A = E
- el * | a4 o o [ ]
108 E_ [ 20 fig ! o a . _E
- WEF -]
N H - i
L e " ;
E (=] ] -E
u al 7]
| ttH A .
1':]_1 = =
pp W Z tt t WW H Wt WZ ZZ t ttW ttZ tij
e-chan s-chan
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Measurements of electroweak parameters

Measurement of electroweak mixing angle:
Drell-Yan cross-section qqg = Z — [l expanded as sum of 9 harmonic polynomials (NNLO QCD).

In LO QCD (Z-boson rest frame): / sensitive to weak mixing angle
do 3 deUHt {“ + cos26) } ATLAS-CONF-2018-037
€l qmie T EE At ‘ i
dytc dmt“ dcoséd  1omdy®t dm ATLAS Preliminary
, LEP-1 and SLD: Z-pol
A, measured using two leptons |1 [<2.4 (cc) o Oioe | - _
and at least one forward electron 2.5<|n|<4.6 (cf). LEP-Tand SLD: A | .l
Using 8 TeV data (2012). SLD-A i —o— B
Tevatron — @ —
sin%0’ =0.23140 + 0.00036 LHCb: 748 TeV B : ke |
Uncertainty break-down CMS:8 TeV S 1l |
0.00021 (stat) + 0.00024 (PDF) + 0.00016 (syst) ATLAS: 7 TeV . i
. . . . e ey . . ATLAS: SO thoe : . |
Main limitation knowledge initial quark direction ATLAS: ee,. — B =
ATLAS: 8 TeV B —o i}
Other recent electroweak measurements: SE S i

023 0231 0232
* W-mass: 80370+ 19 MeV EPs 78 (2018) 110 ~0.02% .
* Higgs mass: 124970 + 240 MeV arxiv:1806.00242 ~0.2% S

* Top-mass: 172510+ 500 MeV ATLAS-CONF-2017-071 ~ 0.3% 0.15% precision
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M(JJ)=5.0 TeV

Run: 307601

Event: 2054422947
2016-09-01 16:52:46 CEST

Very active search program ...

(SUSY, dark matter, new Higgs models...)

In total, 62 search papers submitted (36 fb).

8 new preliminary new physics searches with 80 fb.
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Events /0.1 TeV

Significance

Di-boson resonance search

Select large p, and large radius jet with boosted W-tag

Recent improvements:

— W and Z-boson tagging using angles from tracker

and energies from calorimeter
— Tagger working point optimization at high p,

10* g

108 & ATLAS Prelimin
1s=13TeV,79.8 fb
102 £

10

1
107
1072
10° k.

WW+ZZ SR
+2/DOF =5.9/8

]y

Di-jet mass spectrum

I | I
¢ Data
— Fit
- Fit + Bulk RS m=1.5 TeV (x 10)
-~ Fit + Bulk RS m=2.6 TeV (x 10)

¢ ’

B -
||-,|__|,|‘ ||||||,||] ||||||,|,| ||||||,|,|| |||||uj ||||u||| ||||,|,|,|,|| L1l
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G (pp — V') x B(V' — WW+WZ) [fb]

10

107"

ATLAS-CONF-2018-016

Cross-section limit

T TTTTTH

ATLAS Preliminary VV — qqqq
\s=13TeV

- - - Phys. Lett. B 777 (2018) 91 (36.7 tb™)
---- Phys. Lett. B 777 (2018) 91 (Scaled to 79.8 fb')
— Current Result (79.8 tb ™)

.
L] -
~~~~~
~' -
ta Su
s s
------
-------------------

t~.
u
-
LY
a.
"
.............................

Lty

11 IJIIII|

I

11 11 L1 L1 11 | 11 |
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New boson mass

1.5 2

(-n_— L1 111711

m(V’) [TeV]
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Search for new electro-weak boson

 New electro-weak gauge boson (W') decaying in context of sequential SM

benchmark model.
e« Wioev;, W - uv
* Assuming SM coupling

0 . _1
=>» Masses below excluded at 95%CL: 5.6 TeV (80 fb™) ATLAS-CONF-2018-017
2 - T T T T T T | T T T T T — E T T T T T T | T T T T T
© 10tk ATLAS Preliminary —W@TeV) Data 5 L ATLAS Prefiminary _ W (3TeV) e Daa
W T FE \s=13Tev,79.8f" —W (4TeV) E% vark i \s=13Tev,79.8fb7 —W (4Tev) W
10° = W' — ev selection — W (5TeV) DMU‘?ﬁ?et = 165 - W' = pv selection — W' (5 TeV) E;}gyg quark
10t * a4y = . [ Diboson
ODiboson 5 10 (] Multijet
10° = 10°
107 . 10°
10 10
1 1
107" 107
o 1.4 o 1.4F
3 12 B 12
o e “‘a | [
£ 08 o
S 06 g &2
2 1.4 = 1.4
o £ 1.2¢ E-?E }_35
s §0 81: I 2 0 81
8 = 0.6t . L . R aaeat S <06k , , o , ,
400 1000 2000 3000 400 1000 2000 3000
Transverse mass [GeV] Transverse mass [GeV]

=>» Need new techniques to increase further sensitivity.
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SUSY & Dark Matter

July 2018 — 4 new results based on 80 fb!

e gluino, multi-b search

— New update w.r.t. JHEP06(2018)107 with
2017 data. Earlier 2.4 sigma deviations
disappeared.

— New limits on the m(g) > 2 TeV at 95% C.L.

] ] ) ATLAS-CONF-2018-042
chargino decaying via W-bosons ’

— New limits m(¥{) > 410 GeV 95% CL.

bottom-squark pair production
in final states Higgs

Seletion 2 6 jets > 4 b jet, no leptons,
E,mss> 250 GeV

Use Higgs mass tagging using two b jets

bottom-squarks with mass below 1400
GeV are excluded at 95% C.L.

Search for H+E. ™S signature in
bb decay channel.

— Direct interaction of Higgs with DM sector.
— New limits on M,

D
ATLAS-CONF-2018-040 »

P

P

h

ATLAS-CONF-2018-039

Events / 30 GeV

900

800

700

600

500

400

& production, § — bB+7, m(@) >> m(@

T Alllimits at 95% CL

- T H L
- ATLAS Preliminary

- {s=13TeV, 79810’

]
=== Expected Limit {1 Dy, =
—— Observed Limit (£1a5,5")

£ ;
i F
1 E 1 s

2 1 1 1]
2200 2400

TR L
2000

m(g) [GeV]
20 - T T ¥ T T ]
ATLAS Preliminary i Misingle Top I
Vs=13TeV,70.8 10" Wi Zijets
SRB M- [iDiboson
B wWsjets <5 SM Total

+ Data

B, i, & = (700, 590, 450) GV _—

200
M(Anqnh

cand?l‘wu

[GeV]

LI B L
r ATLAS Preliminary
- Vs=13TeV, 79.81b ™"

L

— h(bb) + EfsS: Z'+2HDM simplified model
tand =1, gz = 0.8, m, = 100 GeV, my = my: = 300 GeV

— ]
—— Observed 95% CL

==== Expected 95% CL (+10)—
-—-= PRL 119, 181804

SNEAF /R
500 1000

Ly
1500

i | Ly |
2000 2500 3000
mz [GeV]
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SUSY Searches

ATLAS SUSY Searches* - 95% CL Lower Limits 28 publications on SUSY searches with 2015-2016 data (36 fb™?).

July 2018

miss . - P
Model ep Ty Jets ENS [Lanm™) Mass limit V5=7,8TeV s=13TeV
3, g%, 0 2-6jels  Yes  36.1 .  os 155 <100 GV
mono-jet  1-3jets  Yes 36.1 - 043 m{g)-mii|)=5GeV d t
g _ . ' Compresse spectrum
= 38, 3—qgh) 0 2-6Gjets  Yes 36.1 B mit))<200GeV
E B m(F1)=900GeV k d .
. P seu  djs - et @ (E)1<B00GeV squark aegeneracy.
] e, 2jets Yes 36.1 B 1.2 mig)-mit _—
B 7z ForqqWzi) 0 7-11jets  Yes 361 2 18 miFy) <400GoV k O 500 G V
32 ' 3o 4jets - 61 | 0.98 mig)-miE’)=200GeV S u a r S e
= =0 = ol
= @R, b 0-1ep 3b Yes 36.1 E M H
S A wamiwce | gluinos O(1 TeV)
Biby, by —bi) 0T Multiple 361 | b Forbidden 0.9 mi(F})=300 GeV, BR{hi})=1
muluple 36.1 B Forbidden 0.58-0.82 mi¥) =300 GeV, BR(AK) )=BR(ti])=0.5 .
ultiple w1 |5 Forbidden 0.7 m{i}])=200 GeV, m(i])=300 GeV, BRI} )=1 Longer decay Chaln
9 Byby. iy, M2 = 2% M, Multiple 361 | & 0.7 miE})=60GeV
£ Multiple 36.1 3 Forbidde: miF})=200GeV | H t' d | .
§"§ Ty, iy —WhE, or o] 0-2epu 0-2jets/1-2b Yes 36.1 i 1.0 mii|)=1GeV O re rea IS IC O e S .
< g_ fyiy, A LSP Multiple 381 | & 0.4-0.9 m(E})=150 GeV, m{F} )-m(F})=5 GeV. T =h——___
83 wige a1 | 06ds g m)-200Gm. ik i -5Gov sbottom O(700 GeV)
T £ fify, Well-Tempered LSP Multiple 36.1 iy 0.48-0.84 T, J= ToUGEY T r=bGall § = |
2 niy, iy —u'l_? lee, I‘—‘:'-PI;I 0 2c Yes 36.1 'iu LAY e bl t O 7 0 O V
# 0.46 mif, .£)-mif| =50 GeV S O p G e
0 mono-jet  Yes 361 i 043 mif )-m(k])=5GeV
fafa, fa—i) + h 1-2ep 45 Yes 361 A 0.32-0.88 mik])=0GeV, m{7, ]-m{i}}= 150 GeV
wtall P
¥ Xy via WZ 2-3ep z Yes 36.1 X 0.6 miE)=0 .
et 21 Yes 61 |E oz < i )10 Gov Low rate, com pres sed:
1 E5 via Wh [LEyylthb # Yes 203 |EE 0.26 miE})=0
eg oF o] =4 =01 ] =0l -t ) -
TN G ) o), =) 2r - Yes 361 Y, /X 0.76 miE;}=0, m(t, #)=05(m{E] }+m(F))) O ~1 OO G V
E E .E.L.‘i'i 0.22 miti)-mit])=100 GeV, m(7, #)=0.5(m(¥] J+m(i)) WInOS e
B 7 alin, Esei) 2e.p 0 Yes 361 |7 05 mif})=0
e s | Sleptons O(~100 GeV)
AR, A—hG2G 0 =3h Yes 361 | i@t 0.13-0.23 + 0.29-0.88 BRI - 5éie1
depn 0 Yes 36.1 it k] BR(F — Z()=1 h H H O( 1 00 G V)
— higgsino O(~ e
Direct ¥} prod., long-lived ¥ Disapp.trk  1jet  Yes 361 | 4___’_145_/ Pure Wino
E @ e R ] Pure Higgsino
=3 Stable # R-hadron SMP - % 3.2 2 1.6
°‘§_ Metastable ¢ R-hadron, —qqf| Multiple aze  |ENNEGESTOOREEE 16 24 m(E{)=100 GeV
.§ GMSB, ) —yG, long-lived I 2y 2 Yes 203 |#} 0.44 12r(¥})<3 ns, SPSE model
&5, V) —eev/epv/ppy displ. eefepfpp - o 203 6 <erif) )< 1000 mm, m{f|)=1 TeV
R TR S i Complexity, long-lived:
ViR R = Wwzeelove dep 0 Yes 361 v -
= g0 =0 N -R i - Large 7. H
&% &=qqt), K| = qqq 0 4-5large-kjels 3.1 i | O 1 T V
nh. Multiple 36.1 F11=200 GeV, bina-like g U I nOS e
O | 35, & — ths | goiiky, K] — ths Multiple 36.1 mi(i)=200 GeV, binoThe ~——
i, I"—'J'-l‘";. .‘-'I' % Multiple 36.1 mity)=200 GeV, binc-like Sto p O (500 G eV)
iviy, i —bs 0 2jets+2b - 36.7
N, H—=bf 2ep 2h = 361 BR{i) b/ b} >20%
-1
10 1 Mass scale [TeV]

Simplified signatures covered to high masses, but plenty of low mass unexplored model space.
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SEFOY = 4,06 TeV

@ATLA
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August 6th 2018 A. Polini, Rencontres du Vietnam 2018, Qui Nhon




Heavy lons: not only Pb-Pb

ATLAS CONF 2018 007

Available data sets:

T 1T T 7T | LU | LU | T T |
g o " ATLAS Preliminary pp, 25 pb1 Xe+)(e 3;1b F'b+Pb 049 nb
o Xe+Xe data: < One fill in 2017 ] Ccé Inj<2.5 V5=502TeV sy =544TeV ﬁ_sozTev
» 2017, vV SN 5.44 TeV 1% u Xe+Xe, 26 <p <30 GeV
i | central collisions | \ ; R o
e Pb+Pb data: Partpants - B — T
\Mpart L \“\i i, a |
> 2015, \ / SNN 5-02 Tev z Binary nuciegn- 28 “‘x\_i..x.‘ o) H
> 0.49 nb_l nucleo{rrl](i-.o]lllmons : i ~ m:."x._ & =}
@ ~—_ ~~ Spectators— _— ' : ® Xe+Xe, 6.7< p,< 7.7 GeV i
z : © Pb+Pb, 6.7< p.< 7.7 GeV
¥eap D Otk
» 2015, /s = 5.02 TeV <Npan>
» 25.0pb~! A Felative yield of charged partlcles compared to pp coII|S|ons
T T T T T | T T T T T
_.CE 1 0 LA I S B S R B N N B N B A N NN B B B & | ATLAS F‘rellmlnary PP, 25 pb ! Xe+Xe 3 [.lb ! Pb+Pb, 0.49n 5]
= ATLAS Preliminary & | i<2s {i; =502TeV VSuy = 5.44 TeV |5 = 5.02 TeV
2 152015 Pb+Pb data, 0.49 nb” i
S, o-& 2017 Xe+Xe data, 3 ub’ | T T4 ¢t —5
— - — [ =
= - Xe+Xe, | 5,y = 5.44 TeV ATLAS: 5 M ﬁwm_m 3 SEERE sToi
= Pb+Pb, | 5, = 5.02 TeV ——— S UL el Iy e S e
- i ki
o Sk G Ernashonts. o gutt Corgl® £l
y A bis B 20 =E——"2a'¥ =T
P, i3 <2.5; Iy =, Sad S T
- Inl<2.5; i s e N
Lot 3r . A e i
g i i * full & coverage D e O
M Xe+Xe, (N_) —e oo Pb+Pb, (N_)
o =2 part P part -
i B E o 5-15%, 194 o 20-30%, 189
S = 30-40%, 84 40-50%, 87
2 ¢ 55:70%, 24 o 60-80%, 23
.EI .ijg. 0.1_ 1 1 1 1 PP S T T 1 1 1 1 L\ 1T
a .. . . . .
[TeV] - Similar R,, distributions for events with same N__ .
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Heavy lons: photon-jet correlations

* Photon-jet correlations:
— To control over initial jet kinematics to see energy loss in jets
iy the transverse momentum balance between y and jet Xjy = p—

* For Pb+Pb collisions, the x;, distribution is modified with mcreasmg
centrality, consistent with the picture of parton-energy loss in the hot
nuclear medium.

ATLAS-CONF-2018-009

.---\22:_. T T T T T T S SR SRR AL R o T . .
_g 2F @ 50-80%3F 30-50% ATLAS Prelimlnrslry_1
S E pp 5.02 TeV, 25 pb
S 1.4F 3 Pb+Pb, 0.49 nb’’
> 1.2F AT .
< Og;— + % 3 p! =100-158 GeV
~ o06F - = pp (same each panel)
3 = 3 ~ Pb+Pb
:_%—2% ;l ""llb;édloko' Eil Tl |"'(l)'-"'ll(')'o'/|o"
S 1.8 3 =
< 1.6 3 -
2 1.4 ;- 3 3
gf'L% T ; ;
: 08 L P . z_ ;_
0.6 % E-
0.4 E- E-
O'2| ] . ] L ] :_...I...I...I... ... E—lll L, | .
02040608 1 1.21.4161.8 02040608 1 1.21.41.61.8 0204060.8 1 1.21.41.6 1.8

X5y X gy X gy
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Upgrade Plans

= LHC

7 BT
TeV ,_f_V___ ol

an | A1z |

L ]

radephaSEZ
 Detector challenges:
— Higher radiation (~ 10'® 1MeV neq/cm?; 10 MGy)
— Higher pile-up: iorsBrateg

* Run-1 %« 10 C <|.l>=20 ’ <nPU jets pT>3OGeV> -0'04 X 185
<u>=200 ; <npujets pT>3OGeV> 7.4

* HL-LHC

* Upgrade goal: SENSISTNS
— Keep performance (trackmg, b-tag, jet/E;™S, ...)
— Trigger rates acceptable with low P; thresholds
— Pile-up mitigation up to large n is needed
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ATLAS Phase | Upgrades (2019-2020)

Fast Track Trigger (FTK) (ATLAS-TDR-021-2013)
HW based tracking of Si-tracking layers at “Level 1.5”
Commissioning ongoing in Run-2

Muons: New Small Wheel (NSW)
(ATLAS-TDR-020-2013)
sTGC + MlcroMegas (trigger & preC|se trackmg)

High Granular L1 Calorimeter Trigger
(ATLAS-TDR-022-2013)

Status/Plans:

e 2014: Installed FE demonstrator

e 2015: Successful data taking

* On-going: FE-BE prototype and production [ '\ ¢ -
* 2019: Installation l WW .

-'_—.-_--

N ' o

‘ \ Trlgger/DAQ Phase I Upgrade (ATLAS TDR-023-2013)
. 1| * LlcCalo: improved lepton triggering, feature extractors for e/y, jets, MET...

- * L1Muon: new/|mproved sector logic (and information to central trigger), NSW

Main Target:
o Better trigger capabilities (efficiency, fake rejection)

« Maintain same acceptance/p; thresholds with higher pileup.
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ATLAS Phase Il Upgrades (2024-2026> HL-LHc)

ITK Inner Tracker: (ATLAS-TDR-025 -030 2017) Muons: (ATLAS-TDR-026 2017)
* Pixel + Strip * Inner Barrel Layer ( thin-gap RPC + uyMDT)
* |n| <2.7 = |n|<4.0* * New electronics

. Muon Tag |r]| <2 7> |r]|<4 O*

,:‘a A\;k-sf"—’."‘ 7 I..
N /\ ’:”‘.) \ .

HGTD (LHCC-2018-023)
1 silicon low-gain aval.det.
| 30ps resolutlon 2 4<|r]|<4

Trigger & DAQ
(ATLAS-TDR-029 2017)

 LO (Calo+Muon): 1 MHz

* L1 (Calo+Muon+ITK): 400 KHz
* HLT/EF: 10 KHz

2 Calorlmeters:
(ATLAS-TDR-026 -027 2017)

l « FE, BE Electronics LAr/Tilecal
2 - sFCAL w/ better granularity*

Path and Status:

*  Phase Il Letter of Interest CERN-LHCC-2012-022 + Scoping document CERN-LHCC-2015-020 (Impact of different
cost scenarios on physics/performance)

6 Technical Design Reports released
* 1 Technical proposal (High Granularity Timing Detector)
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Conclusions

 The LHC has gone beyond its design and is now in full production phase
 ATLAS detector and trigger system working very well
— ATLAS coping well with pileup levels approaching twice design
 Wealth of measurements already from 13 TeV data
— A more refined picture of the Higgs:
* All main Higgs decays (H = bb) are now observed.
* Direct observation of Higgs coupling to top quark (via ttH).
* Yukawa coupling to fermions established (ttH, H=> bb, H=2 1)
— ... and much more
* Extensive and active search program for full run-2 (>150 fb* achievable).

* Moreover an intense program of upgrade will allow ATLAS to run at its
best as LHC and HL-LHC will deliver up to 3000 fb* of luminosity

 Huge thanks to the LHC and injector teams for the excellent performance
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Conclusions

e The LHC has gone beyond its design and is now in full production phase
 ATLAS detector and trigger system working very well
— ATLAS coping well with pileup levels approaching twice design

* Wealth of measurements already from 13 TeV data More resyjs
S

n
— A more refined picture of the Higgs: ATLAS and ATLY\,G,L?A‘;’eraI
« All main Higgs decays (A= bb) are now observed. talks in the COming dayss

* Direct observation of Higgs coupling to top quark (via ttH).
* Yukawa coupling to fermions established (ttH, H=> bb, H=> 1)
— ... and much more

e Extensive and active search program for full run-2 (>150 fb™* achievable).

* Moreover an intense program of upgrade will allow ATLAS to run at its
best as LHC and HL-LHC will deliver up to 3000 fb* of luminosity

* Huge thanks to the LHC and injector teams for the excellent performance

Thank You!
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