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ATLAS @ 13 TeV —in a nutshell
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® Excellent data taking efficiency and

. - ATLAS
excellent data quality. Up to 2017: soc. Preliminary (s=13Tev
-- Delivered: ~93 fb’! of. IILHCDelivered  pacirgscias o
E sics: 80 fb™'
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* Reflects DAQ inefficiency as well as
HV ramp-up time after stable beam

-- Good for physics: ~80 fb-!
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® ATLAS strategy on 13 TeV p-p data analysis
-- Completing ~36 fb! analyses (2015-2016 data)
-- Update with ~80 fb-! (2015-2017 data) for some high priority analyses,
to be followed up (e.g. excesses in ~36 fb! data), with new method, etc
-- Final and legacy papers with full Run-2 data set

ATLAS expresses deep thanks to the CERN accelerator teams for their
tremendous efforts and successes in providing these high statistics data sets!




Z~>pp with 28 vertices (2018 data!)

Challenges

® A big experimental challenge in particular in
2017 data is pileup
-- Multiple p-p interactions occur in
a same bunch crossing, which cause
for instance:

* Multiple vertices, many low py tracks
* Underlying energy deposits in

Mean number of interactions per
LHC bunch crossing (<p>)

uoneiqied gL/

j— UM I A A I I A -
calorimeter L 350F ATLAS Online, 13 TeV [Lat=86.3 b

o) - ]

- 1 = ul @ 2015:<u>=134 7
Detej'ctor and data takl.ng challques > 300F =R

* Trigger rates, processing computing é 2501 E ig:;:izzgjg =
power, detector read-out with large £ 2000 E
occupancy 8 150 E

o - ]
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=> Continuous efforts in detector sub- | & '°% ]
systems to improve data taking stability S0F E
. w Al M R R | BT ]

led to a success of smooth operation up % 10 20 30 40 50 60 70 80
to <u>~60 Mean Number of Interactions per Crossing

For 2017 runs, Luminosity leveling requested at <u>~58
(corresponding to L=1.5x10 3*cm=s! with “8b4e” filling scheme)
in order to avoid unnecessary impact to data taking and quality



Challenges

An example: two Z=> uu event at different vertices
-- Two hard p-p interactions in a same bunch crossing

Run: 338220
Event: 2718372349
2017-10-15 00:50:49 CEST

EXPERIMENT




Parallel Talk on Fri: O. Kuprash

Trigger and Trigger-Level Analysis

® Trigger Jet trigger efficiency
-- Hardware topological trigger processor at Level-1 g T ATAS Protmnary | oaaorr - o Tov o
actively used for physics s 3 S

-- Continuous improvements following state-of-the- § °'85_ ;-' égom- N g

art offline algorithms 5 o8 p o Selinms
-- Menu consists of ~2000 triggers, comprehensively € 04 o | ATposmow
covering the wide physics program 02}~ LS m s camtrany -
* Low threshold inclusive triggers maintained: Q
-- Single e/p with p>26 GeV Leading offine jet p. [GeV]

- E;mi% > 110 GeV

Di-jet mass distribution

: : : c l |
® Physics analy51s. a.t trigger level > ATLAS
-- Search for di-jet resonances at sub-TeV £ 10 (s=13TeV, 20.3 1"

. . . > F ly*| < 0.6 3

using trigger-level object RCiS .

* Overcoming bandwidth limitation by 1oL .
recording only trigger jet information i §

; e Trigger-level jets ;

10° = Offline jets, single-jet triggers =

—— Offline jets, single-jet triggers, prescale-corrected

Making full use of Trigger and DAQ resources S |
and bandwidths to maintain and improve ATLAS m, [GeV]

: s arXiv:1804.03496
phySICs SCHSIthlty submitted to PRL 5

https:/arxiv.org/abs/1804.03496




Parallel Talks on Fri:
- S. Souza, K. Pachal,

-N.syles, C.Gallioni  Reconstruction performance

® C(Converging toward ultimate and final precision Run-2 reconstruction
-- Improved in-situ calibration (more data and better methods)
-- Improved tuning/optimizations to mitigate pileup impact on performance
-- New working points/optimizations for corner phase spaces, e.g. very low

and high p
m Data / MC for b-tag efficiency vs. <p> Muon efficiency vs. <p>
(I T L L —— L —— T T T ] 1 > 1= T re T T T
(i)w_o i | | | | | | ] 8 3 E
-~ 1.2r ATLAS 1 2
S - s = 3 E
8o | is=13Tev,36.11" | & 098G ¢ o o o oo o oo ooq e
- - " 2 i 0.96 é__ATLAS Preliminary __
N ! - = (5=13TeV, 328 b :
i i = Medium muons —e— Data 2017 3
i ] 0'94é__pT>10 GeV —e— MC —_§
0_9_ T&P Method | E 1 1 I [N I Y N S L N IS [N Y N S -
- - O T T T
T MV2c10, &, = 70%, single-cut OP 1 S 10T Wi Statonly [ Sys ® Stat
0.8 Anti-k, R=0.4 calorimeter-jets D Total Uncertainty _| %
: 60 < jet pT <300 GeV _+_ Stat. Uncertainty : O 099 _I ..................................... e I ................................. —
O 7|_ Lo b v o b b v by 1] 20 30 40 50 60
-0 10 20 30 40 50 <u>
arXiv:1805.01845 (p)

submitted to JHEP
hups:/arsivorgabs 1030845 For 2017 specific: https:/twiki.cern.ch/twiki/bin/view/AtlasPublic/ResultswithData2017 ~ ©




Physics Highlights
In this talk: highlights only with focus on ll

-- Final results ~36 fb-! shown new today
Most of the results shown

-- Brand-new results ~36 fb"! m
today are new for LHCP!

-- Brand-new results ~80 fb-! m

‘ H->Z7Z-> 2e2p candidate in 2017 data ‘

ATLAS

EXPERIMENT

Run Number: 327636, Event Number: 1535020856

Date: 2017-06-23 20:52:21 CEST




Talk today: Y. Huang

4lepton mass

Higgs boson mass

® Higgs mass measured in H>yy and ZZ channels

-- Final 36.1 fb’!

T T T T T | T T T T

™
ATLAS

Run 1: Vs = 7-8 TeV, 25 fb”, Run 2: {s = 13 TeV, 36.1 fb™
1

Run 1 H—4/  —— 124.51+ 0.52 ( + 0.52) GeV
Run 1 H—yy H——e———1  126.02+0.51 (+0.43) GeV
Run 2 H—4l — 124.79 + 0.37 ( + 0.36) GeV
Run 2 H-yy -—-I—- 124.93 +0.40 (£ 0.21) GeV

| Runts2H-o4 e 124715030 (£0.30) GeV
Run 1+2 H—yy ———— 125.32 + 0.35 ( + 0.19) GeV

| Run1Combined ~ 4#——H 12538 £0.41(£0.37) GeV
Run 2 Combined ——i 124.86 £ 0.27 (£ 0.18) GeV

| Run1+2Combined = 12497 £024 (£0.16) GeV

| ATLAS+CMSRuni i 125094024 (£0.21) GeV

result presented
| T T T T | T T T T T T T T T T T
~—Total [ |Stat. only
Total  (Stat. only)

L
123

124 125 126

| | |
127 128

Higgs mass was measured as

myg = 124.97 + 0.24 GeV.
by combining Run-1 and Run-2.

m,, [GeV]

Precision is still limited by statistical uncertainty.
—> Prospect more precise determination with full Run-2 data

% 50: T T T T | T T T T ‘ T T T T | T T T T | T T T :
8 450 ATLAS ¢ Data E
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> E 7
4 s0- .
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m,, [GeV]
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2 __I T T T T T T L | ] T T __
S 14 aTLas Gontined
o - H - ZZ*+H — yy Combination —Run2 B
1 2_ 4 -- Stat. only i
[ Runi:Vs=7-8TeV,25fb ]
L Run2:ys=13TeV, 36.1 fb’ ]
10+ y. ]
8-
6
4r
2-
o
124

arXiv:1806.00242 https://arxiv.org/abs/1806.00242




Reminder on recent Higgs results

® H->WW, bb, cc, uy, ... results with 36.1 fb’!
-- H> WW result first shown at 2018 winter conferences HOWW

Entries / GeV
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2 ] I8 ZH(ob) . ATLAS-CONF-2018-004
15 4 — ZH(cT) (100xSM)
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Talk today: C. Grefe m ATLAS-CONF-2018-021

H2>tt @ 13 TeV

® Reminder: Run-1 ATLAS data alone: 4.5 6 significance (3.4 6 expected)
® New today at LHCP: cross section measurement with Run-2 36.1 fb-!
-- VBF and boosted (mostly ggF) categories with 3 decay channels

Measured / SM cross section

VBF vs. ggF cross section

L B L L B BN B LN NLELELN BN
ATLAS Preliminary \/§=13T6V, 36.1fb™" g 0.8'_—' I L T wsvoL | 7
- —stat. —~SM : S - ---68%CL. -
total —stat exp total (stat., syst.) éi ook K Bostnt -
+1. +0. +1. b L + SM i
Thad *had . 249 477 (_S_Z 5_(;_91)?) A 1
0.4_— —
N s07 % (omm | L :
TiepTiep —— ,6.76 35 (j ':15 ,j_'fg) O:_ _:
' - ATLAS Preliminary -
----------------------------------------------------------------------- 0o Ys=13TeV, 36.1fb‘|1 | 7
. . +1. +0. +0. Ve L1 T L1 PR R AN TR T N R SR N
Combination e 3.71 _(1)_32 (_g.gg ,_8_?:) -2 0 2 4 6 8 10
11 1 | 11 1 | 111 I 11 1 I 11 1 | 111 | 111 | 11 1 | 11 1 | 11 1 gH
0 2 4 6 8 10 12 14 16 18 20 . i O} e lPb]
O, Pl o, = 3.0+ 1.0 (stat.) 1 5(syst.) pb
Th d . : h VBF +0.11
e measured cross sections agree wit oo = 0.28 £0.09 (stat.) "y 59 (syst.) pb
SM prediction

Combined Run-1 and Run-2 significance: 6.4 ¢ (5.4 ¢ expected) | w0
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Run: 303079
Event: 197351611
2016-07-01 05:01:26 CEST

ttH(—=2>yy) candidate event

- m(yy)=125.4 GeV

-- 6-jets with Anti-k R=0.4,
incl one b-tagged jet




Talk today: C. Grefe . . . .
Parallel talk today: Higgs production associated with

- J. Jovicevic .
a top quark pair

® Reminder -- evidence with 36.1 fb! in ttH(tt, vy, bb, VV) released for
publication on Dec 24 last year: 4.2 ¢ observed (3.8 ¢ expected)

Phys. Rev. D 97, 072003 (2018) https://doi.org/10.1103/PhysRevD.97.072003

® New today at LHCP: update with 79.8 fb-! for ttH(yy, ZZ—>41)

® ttH(yy) with 79.8 fb! m vy mass with 79.8 fb-' m

-- Increased sensitivity by

> L R L AL B AL I I

.o 35— ]

analysis improvements e.g: & Tp ¢ Db ATLAS .3

« ) . . 0 ggb Continuum Background Vs = 13 TeV, 79.8 fb ]

Multi-variate anaIYSIS N n - Total Background m,, = 125.09 GeV 3

utIthng Y and Jet _.c\g o5 — Signal + Background All categories —

. . . -& E In(1+S/B) weighted sum .

kinematic properties e 20- =

or S s

® ttH(ZZ—>4l) with 79.8 fb"! s :

-- Improved sensitivity by analysis 10F | | E

. ~ | . ]

improvements e.g. Sr TR B ! +-.,t

* 1 1 :I 1 I | 1 1 1 | 1 1 1 1 | 1 | 1 1 I 1 1 1 1 | 1 1 1 1 :
Separa@ lept.onlc and hadronic | s 55 45 o k5 ™

categories with BDT (for hadronic) m,, [GeV]

-- No event was observed
* Zero events found for 0.45 total expected (0.38 ttH) in the purest Lep and Had categories 12



Talk today: C. Grefe
Parallel talk today:

- J. Jovicevic ttH with 36.1-79.7 fb!

® 79.8 bl ttH(yy,ZZ—>4]) result was combined with 36.1 fb-! ttH(bb,multi-lepton),

as well as with the Run-1 result

ttH measured / SM cross section

Event yield as a function of log10(S/B)

—_

o
[e]

m

.-g EI TT | L | T T I T 1T | 1T | T 1T | T 1T l T 1T | T TT ?

T T T T | T T T T | T T T T | T T T | T T T T | T 4\@ 107; ATLAS + Data ;

C E - E|

ATLAS I-e— Total Stat. [ Syst. — SM o = {s=13 TeV, 36.1 - 79.8 fp B H (u=1.32) 3

{s=13TeV, 36.1 - 79.8 fb" Y0t ffH (u=1) =

Total  Stat. Syst. c | o []Background ]

z i l 0.61 0.29 1055_ o E

fiH (ob) H = H 079+ 981 (+ 92 1+053) = . E

10* = E

ftH (multilepton) H——| 156+ 092 (4 930 4 030 sF _hl_‘_l_l 3

10°E E

ftH (vy) —=—— 189+ 088 (% 0% .+ 5% 102 =2 -

C _

fiH (22) fe <1.77 at 68% CL 10? — ¥ ¥

-------- 028021 L) I A P EU FUSU P FUU NN B

Combined H=e=—H 132+ g% (+0.18,% °) l‘% A I I I ! ! | | A
m

| | | | | | | | 1 | | | 1 | | | | | | | | | 1 | I | | C\-‘E 3_ 7

—1 0 1 2 3 4 S o R )

SM 1 111 |=I L 11 | I=II 1 |=I 1 I=l I II-I 1 |‘l 111 | 1111 [ L 111 | | -

Oy Oy 3 25 2 15 -1 -05 0 05
Iogm(S/B)

Observation of ttH production with:

-- Run-2 alone: 5.8 ¢ significance (4.9 o expected)
-- Run-1 and Run-2 combined: 6.3 o significance (5.1 ¢ expected) | =




Talk today: C. Grefe m
Parallel talk today:

- J. Jovicevic

ttH cross section

® The cross section was measured both for 8 TeV and 13 TeV

ttH cross section vs. Vs

= 1

o

= 0.9

I

= 0.8

iy

g07

© 06
0.5
0.4
0.3
0.2
0.1

0

ATLAS

Theory (NLO QCD + NLO EW)

$ Combined data

Stat. only

Vs=13TeV, 36.1-79.8 fb”
Vs = 8 TeV, 20.3 b

<
=
<
o
-

| | | | | | | | | | | | | | | | | |

6 8 10 12 14 16
s [TeV]

arXiv:1806.00425

The measured cross section at 13 TeV 1is:
0, =670 =90(stat)*, (sys) fb

in agreement with SM prediction of
507 b

The measured cross section at 8 TeV is:
O, =220=100(stat)+=70(sys) 1b

in agreement with SM prediction of
133 % tb

https://arxiv.org/abs/1806.00425 14




Talk today: Y. Huang

[fb/GeV]
T,41

do/dp

Theory/Data

41 mass H a Z
> FroTTT | TTTT | UL | TTTT | TTTT | TTTT | T
& | ATLASPreliminary * >
100 | . Signal (mH=125 GeV)
LO_ L H—ZZ7* - 4] -zz*
S - 13 TeV, 79.8 fb' Bl 2 iets, i, tisv, VWV
(7] B % Uncertainty
£ 80 —
S i
> L
L

0.12

0.1

0.08

- p-value NNLOPS =7.8%
0.06 - I - p-value MG5 FxFx = 9.4% —
- | s 3
ol | 2
L l s
L : » |
- . o
0.021—~ + + o 4 5]
— S : ©
0 Lo e b r 2 223 T P PSS N Rt ) ]y ]
151 i ) [H
| T T | R | [P .

05" 1 :

HoT

ATLAS-CONF-2018-018

0
80 90 100 110120 130 140 150 160 170

m,, [GeV]

T T I I
ATLAS Preliminary
H—ZZ" - 4]

13 Tev, 79.8 fb”

T T T T T T
) Data

[ Syst. uncertainties

I MG5 FxFx K = 1.47, +XH
NNLOPS K = 1.1, +XH

$4444% XH = VBF+WH-+ZH-+ttH+bbH
Total stat. ® syst. uncertainty __|

224l cross section with 79.8 fb!

® Measured in the framework of the Simplified
Template Cross Sections

Cross section measured / SM
IIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIII

ATLAS Preliminary | #  Execteasm

— H—ZZ* l‘ Observed: Stat + Sys —
13 TeV, 79.8 fb™

SM Prediction
Stage 0 - |yH| <25

B o-B [fb] (o:B),,, [fo] _|
ggF : 1210£185 117080
|
VBF I 240+85 91.7+£28
Diff. cross | | —* 20460 524+28

section wrt | |

0 10 15 20 30 45 60 80 120 200 350 1000

Pty [GeV]

70 +1.
pT 41 ttH % (9<5%CL) 15'4—1.;

Inclusive 1580+ 180 1330 £90

+
IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

0 1 2 3 4 5 6 /7 8 9

cs-B/(cs-B)SNI
The inclusive cross section with |y <2.5
was measured as:
o-BH — ZZ%) = 1.58 £0.18 pb
and 1n agreement with SM (1.33 £ 0.09 pb) 15




Talk on Thu: G.Facini . . m
oLl iy Resonance search with high p, lepton
- Y. Okumura )

with 79.8 fb!

® W’ e/utv search ® Di-jet resonance pp—=2 WX search
-- lepton + Emiss -- lepton + di-jets
Transverse mass for W’> v -- New topology search m(j.,j)
2 ] - T £ .E ATLAS preiminary | | -
& 10°E- ATLAS Preliminary ~ —W'(3TeV)  « Data é o 10 (5=1 3va P;;f If't:ﬂmary Data
o Vs=13TeV, 79.8 fio! — W: (4 TeV) D¥V K E 10° ’ —— Background fit
105 & W’ — uv selection —W (5TeV) BZ?YE quar . 10
Ootesen 1
10° é 10
= 3 102
107 =
= = Dijets + u/e
1025 =
1 ;E L.I_L J %
107! =
E | tl::I-l_ ;'; — 1 - H
o 14 — 2x107 3x10° 1 2 3 4 5 6
B 1.2 -<-| o 5 & p-value at 3.56 TeV (largest variation) is 0.7 m; [TeV]
© o s including look-else-where effect
[0 . 2 2
(] .
O e e 95% CL exclusion of 6 X A X &:
Transverse mass [GeV] * 50 fb _ 01 fb, fOI' masses
W’ in context of sequential SM 0.25—-6TeV
excluded up to 5.5 TeV ATLAS.CONF-2018-015
-- Extended from 5.2 TeV (~36.1 fb'!) . - iy

ATLAS-CONF-2018-017




Talk on Thu: G.Facini

Parallel Talk today. Type-lll seasaw heavy lepton search m
- Y. umura
with 79.8 fb!

® Reminder -- in Run-1
probed 21+2j(W)+E™ss and 31
final states
-- 95% CL exclusion <330 GeV

® New today at LHCP:

search in Run-2 data with Nr of events in each category
79.8 fb! A . . . .
. . *qc: 10 i ATLAS Preliminary i ¢ Data [T Top quarks
-- Pair prOduCtlon of o 10t . -1!5:13 TeV, 79.8 fo | #ToulsM Egibﬁ_ssn
heavy leptons (N, L*) 10° - | I Fales

- 214+2j(W)+E miss -
classified into 6 categories
(lepton flavour, charge)

-- Signal region selection
optimized for each category

Data/SM

I ee
meiui_

op CR m. CR Z+jets VR m; V ignal region

ATLAS-CONF-2018-020

95% CL exclusion up to 560 GeV for mass of heavy lepton
-- Under assumption of equal BRs to all leptons, and that neutral and
charged heavy leptons are mass-degenerate 17




Parallel Talk on Wed: A. Haas

Exotic Higgs decay search: H2y(y)+E. ™ with 79.8 fb!

® A hypothesis to explain such final state
SUSY ’
® Reminder -- in Run-1 probed VBF
production (y+ E™55+2j).
-- Although a slight excess observed,

p

M . + . 0t
95% CL exclusion for Higgs BF was set ! Emiss

> 105 L e e L L =
8 ATLAS Preliminary ¢ Data B zy 3
. ©w 10* E Vs=13TeV,79.8fb" N\ Total SM j-fakes —
® New today at LHCP: search in Run-2 2 L L SR efakes  Other ]
data with 79.8 fb'l E, 10 m(;zf, G) = (80, 0) Gev_§
-- Consider associated production - E

with Z, to reduce backgrounds
-- Backgrounds dominated by photon

fakes (e, jets) which are well

controlled and validated at CRs ?
95% CL limit on Higgs BF to y(y) +E;™* 8 L NTEN N
5-18% depending on NLSP and LSP masses o 40 %8 I Eﬁgs [Gi(i,]
2 0,.c T
-- 11 (18)% for massless (massive) gravitino No significant evidence beyond SM observed

-- 3 events observed in SR

(2.1 events expected) 18

ATLAS-CONF-2018-019
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-019/



ATLAS-CONF-2018-016 Parallel Talk on Tue: J. Love

Di-boson resonance search
Bl ith708 M

® Di-boson resonance in hadron decays, searched by using
boosted object reconstruction with 79.8 fb-!
-- Sensitivity improved by factor 2 (4) at mass=3 (5) TeV:

* Improved reconstruction by using large-R jet built from new
unified object built from both tracking (for angle) and
calorimeter (for energy)

* Tagger optimization at high p

M (J, J) for WW+WZ

10° g—

3L ATLAS Preliminary ¢ Data
10°E {30737V 708100 = Fit

Events /0.1 TeV

. 102 --- Fit + HVT model A m=2.0 TeV
Highest M (J, J)=5.0 TeV event .- Fit + HVT model A m=3.5 TeV
10

M(JJ)=5.0 TeV

. 1 ¢ ,T ¢ - ] )
Run: 307601 SR P ..
Event: 2054422947 AT LAS » Co— .
2016-09-01 16:52:46 CEST FEE=NIIIRN < b-structure 0 E WWsWZ SR

in large-R jet 102 & ¥*/DOF = 4.5[7

Significance

95% CL limit for a benchmark of

Heavy Vector Triplet model with g =3:
1.20 TeV < m(V’) < 4.15 TeV for WW+WZ




H % 1.4:I |y|<0l5 - | f =
SM PhYSICS S T2 i ATLAS
é 0;_ Hid HHimpons " 1 L=8tnb'-321"
® High precision validation of SM < o 1 ieotaTev
-- Inclusive jet production cross section KR ORI Bk
. : 1.2 3 aa
1s now compared with NNLO K m i ] moaco
. 1E + +++++ #Mﬁ! T Ok Ok
* NNLO describes data 0% t 3 wwoao
if pitas QCD scale arXiv:1711.02692 ]:gg 1o<|y|<1 s -
accepted by JHEP 1.0F E o
. 1 _:
https://arxiv.org/abs/1711.02692 1.} +H+++#+++m “‘*rm _ $ MMHT 2014 NLO
0.9 ‘ 3 ul\?lHHgOMNNLO
1 1 . 0.8‘| ) | . E
® Ject-substructure validation: 107 2107 10° 2410°

“soft-drop mass” b, [GeV]

—r
ATLAS @] Data

-- First jet substructure quantity at | _ _ 3
. : F (s=13Tev,329f0" W Clepezs =
hadron colliders to be calculated £ OE Gondompoz 0t b WKLo
beyond leading log (LL) e M MOINLLAe 3
-- Measured with 32.9 fb! at 13 TeV = e W\\\\“\\?\w§ 3
T E (2 —'y S5 =
s VB, e i
Calculations agree with data except for IS LA e
. . = n S N RN S SN SN N
regions where non-pert. effect is large 9 T
(where MC generators are better) g e SR S
I —2 — —1 —
|og [( soft dl‘Op p:ngroomed)g]
arXiv:1711.08341
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Talk on Fri: M. Vos
Parallel Talk on Thu:

- A. Knue, R. Sipio Top Physics

® [HC is a top factory = precision cross section, mass measurements
-- Rich variety of processes to study

* tZ — evidence (4.20 observed, 5.4 expected) with 36.1 fb-!
Phys. Lett. B 780 (2018) 557 nttps://doi.org/10.1016/i.physleth.2018.03.023

® Differential di-lepton and pole-mass ® Boosted top production
| | T - T L B L L R BN
ATLAS ® m" > - ATLAS | « Data :
= Stat. Uncertainty (3'_ 107" 3 ga?tl)snle\\/fegim for iag:::}f 3
— Full Uncertainty a C p''>500 GeV, p* > 350 GeV "™ MG5_aMC@NLO+Py8 ]
3 0 Sherpa 2.2.1 —
DO inclusive o(tf) ° 172.8 + 3.3 GeV _g'” 1072 = gg g”g)'/st_ one.
ATLAS inclusive o(tf) o 172.9 + 2.6 GeV §= [ ]
Tt 5
CMS inclusive G(ﬁ) PN 173.8+ 1.8 GeV E TRTRITEPIITIPPRPTRTCIN, ;
ATLAS differential o(tt+1j) e 173.7+2.2 GeV 107 ;_ . _:
ATLAS leptonic (8 dist.) | 173.2+1.6 GeV - §
10° =
| | | c i AR v Py e e e Py
170 175 180 gls 1'51;.,_ ........ i 5 =
mP"® [GeV] ]
Eur. Phys. J. C 77 (2017) 804 - 500 600 700 800 900 1000 1100 1200
https://doi.org/10.1140/epjc/s10052-017-5349-9 arXiv:1801.02052 Pt [GeV]
submitted to PRD .
hitps:/arsiv.org/abs/ 180102052 Top production measured
Precise cross section measurement, leading up to ~1 TeV of top py

to a precise pole-mass determination 21




Talk on Thu: Y. Nakahama, B. Petersen
Parallel Talks: S. Chien, S. Griso,
- J. Long, Miguens

SUSY searches

® Getting important to improve and/or invent analysis techniques to survey:
-- Uncovered phase space, e.g. small mass difference
-- Small production cross section, e.g. EW, 3™ generation

-- Unconventional topology, e.g. long-lived, R-parity violating (RPV)
< 800 prrrr e LR RS I RN R
8 E ATLAS = === Expected limit (+16,,,) E
g 700 = g e— Observed limit (£16525") =
® EW 2/3 leptons search ® Stop search & [ Fwerveie T O
600 & 1 - C+i? /8, > C+7NC:) ATLAS monojet 13 TeV, 36.1 tb 3
e 1 1 " = Limits at 95% CL B ATIAS stopischarm 8 TeV, 203107
By using the with exclusive | £ tmemoeo = E
m recursive jigsaw final states: 400 |- E
reconstruction (RJR) -- Charm SIS O EEEES -
R =W v Q) T 2= T -- Tau 200 £~ E
S‘ 500 : T T T T I T T T T I T T T T I T T T T I T T T T I T T T T : 100 :_ _:
[ - . - —
O, 450 ATLAS Preliminary —— RJR analysis = P . J | e
2¥ 400 Vs =13 TeV, 36.1 fb' —— arXiv:1803.02762 %9 100 200 300 400 500 600 700 800 /'900[G 1\?]00
C - rrk ma e
350 ;* - - - Expected limits All limits at 95% CL *; t1, production, with branching ratios B(t, — Tov) =1, B, > G) = 1 v
300F- ob o limit as B B DL L LR L BN BRI B I I
S served limits ] S.1400 — ATLAS All limits at 95% CL  —] arXiv:1805.01649
2501 4 & L {s=13TeV, 36.1fb" ] e :
N G 1 €000 o e e _- submitted to JHEP
200F 3 T Observed limit (£1 G(heory) 1 I . q bs/1805.01649
- . - Expected limit (+1o,, ) T
150 - 1000 [~ ]
E E C ATLAS 8 TeV, 20.3 fb™" (observed) .
100 = 800 [— [ LeP imit - —
50 B ER C o i ]
C 1 ’ . I N ] o
00500 300400500 600 70( F o — 1 arXiv:1803.10178
mg*/ L [GeV] 400 = — accepted by PRD
172 C F ] https:/arxiv.org/abs/1803.10178
200 — Y, -]
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2017-03/ 22
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Talk on Wed: M. Dyndal
Parallel Talk on Fri: R. Slovak

Heavy lon Physics

® Data sets in Run-2
Vs Luminosity
--Pb-Pb 5.02 TeV ~0.5nb’!
--p-Pb  5.02TeV ~0.5nb"!
--p-Pb 8.16 TeV ~180nb!
-- Xe-Xe 544 TeV ~3 ub’!
(Xe-Xe — just one night fill in 2017

® Photon-jet correlations
-- To control over initial jet
kinematics to see energy loss in
jets
o 1 T xJy: transverse momentum
Xjy = % balance between jet and vy

iy | @ ' 50-80%4F 30-50%, ATLAS Preliminary
> 1% Ef3 = i pp5.02TeV,25pb
T 14F |3 =t 31  Pb+Pb, 0.49 nb™
= 1.2F =13 =
N 3t h@# = 1 p!=100-158 GeV
m - 8:?;_ =3 i [ pp (same each panel)
i I -
x & 20-30% 3¢ 0-10% 3
Z 1.6F 3 3 3
= 14 E 3
2 % 3
= 0.8 3 3
0.6F 3 3
-3 E 3 =5 3
ATLAS-CONF-2018-009 02070608 T 121416 1.2)3(' 02640608 T 121410 78 a6 08 T 1o 410 1.5)3(' :
g 3 S

For Pb+Pb collisions, the xJy distribution 1s modified with increasing
centrality, consistent with the picture of parton-energy loss in the hot
nuclear medium. 23




Talk on Wed: M. Dyndal
Parallel Talk on Fri: R. Slovak

Heavy lon Physics

® Charged particle suppression in Pb-Pb and Xe-Xe
-- Nuclear modification factor, R, ,, vs py, for different centrality

~ ATLAS Preliminary pp, 25 pb™
n|<2.5 Vs =5.02 TeV

(extrapol. to 5.44 TeV

>
c

0.3F )

Xe+Xe, (Npart)

e 5-15%, 194
30-40%, 84

¢ 55-70%, 24

01_ L L ! L

Xe+Xe,3ub'  Pb+Pb, 0.49 nh'| ]

) VSyn = 544 TeV s, = 5.02 TeV ¢

—

— —

-- Peripheral collisions
—> Milder suppression
in Xe-Xe

—

—
— = 0 -

o N
P eneviy S

d h 5 ‘ 'ﬁ?t_g_l I—gl ]

Pb+Pb, (N_)
o 20-30%, 189
o 40-50%, 87
o 60-80%, 23

<Npart> ~ 24
& -
— @
<Npart> ~ 190

"

| | | | | | 1 17T

1 3

ATLAS-CONF-2018-007

https:/atlas.web.cern.ch/AtlasyGROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-007/

-- Central collisions
—> Stronger suppression
in Xe-Xe than Pb-Pb
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ATLAS in 2018 — in a nutshell 2018 luminosity

= QpFFTTTIT IRERERE RARRRE RARRRE IRRRRR RRRRRE T e
2, F ATLAS Online Luminosity  /s=13TeV E
LHC has already broken records 2 2% i vemeres E
__ L(maX):2.1 X 1034 Cm-2s-1 é 16?— [_] ATLAS Recorded 3
-- intL/week(max)= 4.1 fb-! g 1:: Yot Recordot: 16085 :
g 10 =
. . £ 8 =1
ATLAS was able to cope with this s 6 =
: L. S Ef
record-high luminosity of 2.1x10%* cm2s-! N3 El
without need of luminosity leveling 1§04 704 304 o105 0805 1505 2205 2905
o Plleup is less thanks to the “BCMS” Mean number of interactions per payin 2018
bunch scheme LHC bunch crossing
s T IR B
ATLAS Online, 13 TeV Ldt=100.8 b3
ATLAS is smoothly collecting data! 390 o Do
. R 300 L<u>= .
-- Data taking efficiency > 93%, 20170 =378
250 L<u>= .
> 15 fb!already recorded B Toial: 9> =330

-- Trigger menu same as 2017 o

-- No “luminosity leveling” necessary ‘00
with the 2018 beam condition so far 50

150

Recorded Luminosity [pb/0.1]

uoneiqied g10g [erul

o0 10

20 30 40 50 60 70 80
Mean Number of Interactions per Crossing

~100 fb-113 TeV p-p data recorded! 25




Already, 2018 performance plots!

Z~>up mass
Z->ee mass R N
a0° & [ ATLAS Preliminary 4 Data 2018 ]
> A UL L L L L L L L L L I g 04__ Vg =13 TeV, 4.0 fb-1 —
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@ - ] 03[ =
*QE) 120} * 2018 data { E E
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C ] 0.2 —
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Efficiency
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— Z % u —
—p > 27 GeV, | < 1.05

ety JFTTH

o

¢+ L1 MU20

«  HLT mu26_ivarmedium or mu50
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with respect to L1
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Number of reconstructed vertices

Efficiency

1.2 T
- ATLAS Preliminary E
1.1 —
1;:A——Q— >0 g=—g——s—s—n—-;;
0.9 —
0.8 =
- Medium photon trigger, E >25 GeV -
0.7 —e— (s 13 TeV, Data 2018, 534 pb™ —
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Photon trigger efficiency vs. <p>
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Efficiency

Already, 2018 performance plots!

E ™ trigger efficiency

—_
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- H _
- R —a— HLT_xe110_pufit_xe70_L1XE50 |
.nnM.‘ﬂ;.-r.-: Lo v b v b e
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E 3
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% Data 2018, Vs =13 TeV
h Z—up
o —e— L1_XE50
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|III|III|III|III|I

P (2) [GeV]

Jet trigger efficiency

Per-event trigger efficiency

1_2 I T T T I T T T I T I T T T I T T T I
. ATLAS Preliminary Data 2017 and 2018, Vs = 13 TeV |
— = =8
1- Offline selection: E s e B sE= _
- et <28 E’ . 1
0.8~ ¢ ]
0.6— _
. Q ]
0.4 m  HLT: E, >420 GeV, hl <3.2 -
B Q e 2017, calorimeter only calibration |
- m 2017, calibration including tracks
0.2~ ¢ g O 2018, calorimeter only calibration |
B 9 = | 0O 2018, cI:aIibration inclluding tracks | ]
O380 400 420 440 460 480

Leading offline jet P, [GeV]

Excellent performance also in 2018!

-- Efficiency of good for physics / recorded: 96% (with first 7 fb-1)
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Summary

€ Tremendous amounts of hot-off-the-press and important physics results will be
presented first time at this conference from the ATLAS experiment,
for instance:
-- Cross section measurements of H> 1t
-- Observation of ttH production
-- New limits from searches with ~80 fb-! data

Stay tuned, and enjoy our reports!

€ ATLAS has been and is being collecting data with high efficiency and high quality
-- 100 fb-' 13 TeV p-p data already collected in Run-2
-- Heavy-ion runs as well as special runs

Thanks to the CERN accelerator teams!
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Reconstruction performance

® C(Converging toward ultimate and final precision Run-2 reconstruction
-- Improved in-situ calibration (more data and better methods)
-- Improved tuning/optimizations to reduce pileup dependence
-- New working points/optimizations for corner phase spaces, e.g. very low

and high p

Electron energy response at Zmass vs. <p>

0.99q 20 T |3O [ R T | 40 T R N | 50 TR

I60I
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Efficiency
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Muon efficiency vs. <p>
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ET', EJ™° RMS [GeV]

MC?-Data? [GeV?]

Reconstruction performance

Pileup mitigation techniques e.g. subtraction, correction continuously improving
and getting mature
-- E;™iss reconstruction improved with track soft term (TST)

E ™ x, y RMS vs. <p> Number of Jets vs. <p>
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Reconstruction performance

® b-jct and tau reconstructions are often key of particular analyses
-- Improved calibrations often directly improves sensitivity of such analyses
-- Pursuing sophisticated algorithms and technologies (e.g. deep learning)
-- Optimization of corner phase spaces e.g. very high p;

m Data / MC for b-tag efficiency vs. <p> m Tau (1-prong) identification

efficiency uncertainty
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