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Excellent but Challenglng LHC Performance

« 2016 p-p Logai record = 1.4x10% cm2 s A‘TLA|SOn‘I|ne‘Lum‘|nOS||ty
M (peak) = 44 interactions per crossing

— 2011 pp s5=7TeV
[£ =385 fb? delivered by LHC

—2012pp V5=8TeV
« 2017 p-p Lok already = 1.7x10%4 cm2 s

W
g O

m— 2015pp Vs=13TeV
— 2016 pp Ys=13TeV
— 2017 pp Ys=13TeV

NN
(=)

Delivered Luminosity [fb']
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M (peak) = 50 interactions per crossing 15 2017
_[B =11.7 fb! delivered by LHC (2017/08/04) 10
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Trigger Performance in 2016

 Trigger menu: physics, monitoring, calibration requirements
— ~2000 active menu items
— Level-1 rate: up to 100 kHz, Physics output rate ~1kHz

— Challenge: non-linear growth of trigger rates with pileup
« Eg E;™ss resolution badly degraded by pileup potentially = threshold increase?

B TTTT | TTTT ‘ TTTT | FTTT | FTTT | 1T | TTTI | TTTT | TTTT | FTTT
c - : : i
c o5 ATLAS Trigger Operations ﬁ -
2 - . Typical trigger
% [ Data2016, Vs= 13 TeV ? i
§ S © ++ _ thresholds at
B o0l o EI(MHT)>110 Gev $ ] 1.4x10% cm?s™:
S - o E[™(MHT)> 130 GeV ++ - — Eq(e) > 26 GeV
S [ o EPS(MHT)>110Gev ¢¢ i = Prlu) > 26 GeV
2 15 and ET"**(cell) > 70 GeV 45’ ] - E;™s$> 110 GeV
= Ot — . - I
L ETm|ss trlggel’ ¢¢¢ _ E—r(jet) > 380 GeV
B ) : 6 ] - E4(y) > 140 GeV
-| rate/luminosity § .
10~ & ﬁ -
5 .
0 7I 1 1 | | 1 1 1| ‘ 10 | 11| | ] 1 | | | 1 111 | L 11| | 1 111 | 1 111 | (. I7

O 5 10 15 20 25 30 35 40 45 50
Average number of interactions per bunch crossing
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Physics Object Performance

 Physics analyses start with detector data, then physics objects:
— electrons, muons, taus, jets, b-tagged jets, E,Mss etc.

 Huge effort throughout 2016 and early 2017 to stabilize performance
— Eg: m(ee) in Z->ee:

m(ee) at low/high pile-up

T

1.004

1.003

m,, / <m_(2016)>

1.002

1.001

0

|I||I|I|II1[|II]
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ATLAS Preliminary
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2016 data

LI I | LI |

L
They” +
Ty T
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7
0_999:_ Mean_of m(ee) for Z_%ee evc_er)ts VS. pile-up
- showing sub per-mille stability in 2016
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v
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Standard Model Processes
Standard Model Production Cross Section Measurements

Status: July 2017

| g |
_Q A O total (x2) -
O 10" oo naase ATLAS Preliminary Theory
[ )
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2 o ° BBl Data 45-49b! 3
- dijets 7
5
O
10 3 & LHC pp Vs =8 TeV E
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W Boson Mass Measurement

« 4.6fbtof 7 TeV data (W>ev/uv) a0t arXiv:1701.07240

. > 160 LI LA B R R B LA B
 Huge amount of work since 2011 to understand § 140 ATLAS - Data =
. ) . C \s=7TeV, 411’ WW- v 3
detector response and modelling of kinematic 2 120 [JBackground 7
quantities, e.g. lepton p;, E{™sS = 100/ X*/dof =29/39
- Calibration of W recoil with Z < €€ data s Ve E
critical - E
« Similar precision to best previous single -
experiment measurement (from CDF) _
* Result consistent with SM expectation £
» Further progress requires improved modelling § 0;98§_'__"_ff_"__"__"_lf'_f'__"__'ljlfﬁfﬁi.ljﬁf]IZI.ﬁiIZIJZIZIZﬁiIZIZIfﬁilﬁiﬁiﬁﬁﬁl_'l_'lﬁﬁ_'ll_'l_"__"__"__"__"__';fﬁf'_Zﬁ_"_Zﬁiﬁfﬁilﬁﬁﬁﬁﬁﬁﬁﬁ_.ﬁﬁﬁﬁ;iﬁZﬁiﬁiﬁiﬁiﬁ._;ﬁ'_fflf'____'
5 30 32 34 36 38 40 42 44 46 48 50
my, = 80.370 + 0.019 GeV P, [GeV]
[+ 7 MeV (stat.) + 11 MeV (syst.) = 14 MeV (modelling)]
T T b o’ |
y — T T ALEPH @
% C ATL.ﬂls 5 m, = 80.370 £ 0.019 GeV - ATLAS
O, 80.5- Bl ™ - 172.84 +0.70 GeV DELPHI P
E N - M, = 125.09 + 0.24 GeV -
80.45/- % 68/95% CL of m,, and m, ] L3 °
E OPAL ®
8041 - COF —o—
80.35F - R -
E . ATLAS W' e
80.3— s 68/95% CL of Electroweak’] e Measurement
£ Fit w/o m,, and m, ] ATLAS W~ . —_=—
5 (Eur. Phys. J. C 74 (2014) 3046) - =w Stat. Uncertainty
8025 g5~ "170 175 180 185 ATLAS W* —— FullUncertalnty ~ § -
m, [GeV] 80250 80300 80350 80400 80450 80500

m,, [MeV]
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Top Quark Physics example: Zt

Zt production diagrams

 Previously evidence for g /:/_ 7 S
single top quark production Zf\/V\/\/‘
at LHC in s-channel, t- W
channel and Wt associated , O
production ’Mm<
b
* Now also evidence for Zt | ATLASCONF2OITO0%2 | ey
. 2 ATLAS Preliminary e Data ]
pI‘OdUCtIOﬂ ks \s=13TeV, 36.1 fb" Zq =
. I 1= . Bl ttHtw N
— Significance 4.2¢ (5.4c = — Z+jets -
Distribution of NN Diboson n
expected) = dscriminant in 24 B AVaiHawz
) 30— searc 77/, Uncertainty ~ —
— Cross-section 620 + . R
170, * 14Osyst fb 200 % /%:
consistent with SM - % /L 07
) 10— 7 A /
expectation - //L}.Z— /’%/
 Also m(top), ttW, ttZ, etc. R
‘E 1%6-" //////{////,?,’/{x%’ // /4/4/ )!/,4"}" ff/ r‘L”’ ’}’//i'lf///%/
s
0 P T S TN TN T NN TN T T TN TN T NSO SN T N T T T N A [ T T T T [ T W IO A




% Searches for “Exotic” New Physics

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

Status: July 2017 [£dt=(32-37.0)fb Vs=8,13TeV
Model £,y Jetst ET™ [rdim] Limit Reference
AL ! " AL N " L N N o
ADD Gyx +g/q Oeu 1-4j Yes 36.1 Mg 7.75 TeV n=2 ATLAS-CONF-2017-060
ADD non-resonant yy 2y - - 36.7 Ms 86TeV n=3HLZNLO CERN-EP-2017-132
ADD QBH - 2j - 37.0 | My 89TeV n=56 1703.08217
ADD BH high ¥ pr =lep =2j - 3.2 My, 8.2 TeV n=56, My =3TeV, rot BH 1606.02265
ADD BH multijet - = 3j - 3.6 My, 9.55TeV n=06, Mp=3TeV,rol BH 1512.02585
RS1 Ggg = ¥y 2y - - 36.7 Gk mass 4.1 TeV kiMp = 0.1 CERN-EP-2017-132
Bulk BS Gy — WW — ggqlv 1epu 1d Yes 36.1 Gyk mass 1.75 TeV kMg = 1.0 ATLAS-CONF-2017-051
2UED/RPP Tep 22b 23] Yes 132 |KKmass 1.6 TeV Tier (1,1), (AN — ) = 1 ATLAS-CONF-2016-104
SSM 2 — {f 2equ - - 36.1 2’ mass 4.5 TeV ATLAS-CONF-2017-027
SSM Z' - T 2r - - 36.1 2’ mass 2.4 TeV ATLAS-CONF-2017-050
Leptophobic Z* — bb - 2b - 3.2 Z’ mass 1.5 TeV 1603.08791
Leptophobic Z2° — 1t 1epn =1b,21J/2) ves 3.2 Z’ mass 2.0 TeV im=13% ATLAS-CONF-2016-014
SSM W' — v lepy - Yes 36.1 W' mass 5.1 TeV 1706.04785
HVT V' — WV — qqqq model B De,u 2J - 36.7 V' mass 3.5TeV gv=3 CERN-EP-2017-147
HVT V' — WH/ZH model B multi-channel 36.1 V' mass 2,93 TeV v =3 ATLAS-CONF-2017-055
LRSM Wy — tb 1eu 20,01  Yes 203 14104103
Cl ggqq - 2j - 370 | 21.8TeV 7, 1703.09217
- Cl (igg 2eu - - 36.1 A 40.1 TeV i, ATLAS-CONF-2017-027
Cl uutt 2(SS)/>3eu>1b21] Yes 203 (I e 1Crml = 1 1504.04605
Axial-vector mediator (Dirac DM) Oe,u 1-4j Yes a6.1 Miped 1.5 TeV 29=0.25, g,=1.0, m{y) < 400 GeV | ATLAS-CONF-2017-060
= Vector mediator (Dirac DM) Oep 1y =1j Yes 36.1 Miped 1.2 TeV 2,=0.25, g,=1.0, m{y) < 480 GeV 1704.03848
VVyy EFT (Dirac OM) Oepu 14,21]  Yes 3.2 M. 700 GeV m(y) < 150 GeV 1608.02372
Scalar LQ 1% gen 2e =2j - 3.2 LQ mass 1.1 TeV B=1 1505.06035
- Scalar LQ 2™ gen 2u =2j - 32 | LQmass 1.05 TeV g=1 1505.06035
Scalar LQ 3" gen fep 21b23] Yes 203 [IOREEGI0GEEW B=0 1508.04735
VLQ TT — He + X Oortepu =22b,23] Yes 132 |Tmass 1.2 TeV BT = He) = 1 ATLAS-CONF-2016-104
VIQTT = Zt + X fep =1b23] Yes 361 |Tmass 1.16 TeV B(T=2t)=1 1705.10751
VIQTT = Wb+ X tepu z1b,z1Ji2j Yes  36.1 T mass 1.35 TeV H(T— Whb) =1 CERN-EP-2017-034
VLQ BE — Hb+ X ley =z2b,23] Yes 20.3 B(B = Hb) =1 150504306
VLQ BB - Zb+ X 2/z3e,pu z221b 20.3 B(B -+ Zb) = 1 14095500
VLQ BB — Wt + X Teu =21b=1J2) Yes  36.1 B mass 1.25TeV B(B—- W) =1 CERN-EP-2017-034
VLG QQ — WagWg leu z4j Yes 20.3 1509.04261
Excited quark ¢* — qg - 2j - 37.0 6.0 TeV only o and d', A = m(g") 1703.09127
Excited quark g* — qy 1y 1] - 36.7 5.3 TeV only " and d*, A = m(q") CERN-EP-2017-148
Excited quark b — bg - b 1j - 13.3 ATLAS-CONF-2016-060
Excited quark & — Wt lor2ep 1D0,20) Yes 203 =h=fhr=1 1510.02664
Excited lepton {* 3epn - - 20.3 A=30TeV 1411.2921
Excited lepton »* Bepur - - 20.3 A=16TeV 1411.2921
LRSM Majorana v 2equ 2] - 203 m{Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H= — {¢ 234 e (SS) - - 36.1 H*t mass DV producticn ATLAS-CONF-2017-053
Higgs triplet H** — (1 Bepur - - 20.3 DY production, B{Hi* - fr) = 1 1411.2921
Monoltop (non-res prod) lepu 1b Yes 203 Bnoneres = 0.2 1410.5404
Multi-charged particles - - - 20.3 DY production, |g| = Ge 1504.04188
Magnetic monopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059

ol L " M A A | " " 1ol L " P
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).
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Resonance Searches - Dilepton, Lepton+E,™iss

arXiv:1707.02424 arXiv:1706.04786
2 o T w 10° —————— ——————
& ATLAS +_Data E —w « Dat
by X e+'e_ Z’ ) \s=13TeV, 36.1 b7 Eﬁyp Quarks & 10 :qsriﬁg'rev, 36.1 o’ —m :i E\Vf; CIWaa
—_— eg Dielectron Search Selection %Eﬂ"’l‘fj”t&w - 10° E= W' - v selection — W' (5 TeV) ETZ'J?YFE quark
ulti-de +Jets g
- —Z,(3TeV) 5[ [ODiboson
— m(.e+.e ) Peak —7 (4 Tev) 107 CIMultijet
10° —Z,(5TeV) 10°
10°
10°
+ i ’
e Y — &+ EMSS (eg W) 10
. 1 > »
_ i) m(ee) in 2’ search (k) in W
m(€*) Peak/edge | miee)in £ search | & 0} seareh
o 14 ' e T LS
£ 12 2 14 T !
. iy é S
. - S 06E, ) L Ll o £ 0s8F
* No significant excess .67 BT R i
k- :E"g .1z v“! } ; §§12
over SM expectation §aos *“',*m " 2Eodf
PE 1 Il Il 1 1 11 Il 1 1 1 Q '-—'0'6 ) ) ) L L g
100 200 300 1000 2000 200 300 10'00 2000
+- ]
e 059 CL exclusion limits Z'>1l mass limits W'>1v mass limits
. . E | T T T I R R B 3.10%,, SIS S e e e e s e T T T T T T
extracted in various new = ‘¢ ATLAS | Beecedimi 3 8 ATLAS ]
° E \s=13TeV, 36.1 fb I Expected+ 1o J = N B Expected limit
. . r X ] T B \s=13TeV, 36.1fb N
physics scenarios 101k £ Expectedz20 ] g W v W Expectes 10
E — Observed limit 3 T 952% CL Ex E
. : & pected £ 20
20 1 - Z107'E — imit 3
10 3 i : S - Obsen.iedl 1 |
r : ] g- L — Wy, : N
0% 1 3 °F %51 TeVy =
E I = F M 1 ]
C - e |
“FSSM = "“SS S
10'5_||||M|\|\|||\|\|walu ulw. ] n
05 1 1.5 2 2.5 3 3.5 4 4.5 5 107 bl ! L | 1

2017-08-07 m, [GeV] m,, [GeV]



e Resonance Searches - Dibosons "
° X — W, VH, HH (V=W/Z) - o ATLAIS—COINF-ZIOlG-(I)SS I
[h] @ Data =
(5 9000 m Mult-jetMc o
- VV >qqqq/qqev/qqee/ © so00°
qgvv £ 7000 Fiedma <
L%’ 6000(=— =
— VH > bbqgq / bbev/ bbee so00= S
4000 ;_ ATLAS  Preliminary - '_El
3000 Vs=13 TeV, 15.5 fb” =
] ) ) 2000 = Nonc<30 =
— Merged jets at high p; using 10005~ E
substructure = 0Bstosslbipatton blbslsmsalosmsiopenionpelispln 3
. é 1000 :_ Signal=6599+450 _:
 “boson-tagging” 8 soof E
0 __________________
Dijet mass in W—)qqqq search with boson—tagged jets 4000 80 100 120 140 160 180 200 REGev]
} 103 E " ! " T " ! T ! " ! " T " ) ! ) " E E 10 T ] T T TT I LI | L | TTr 17T | L l L L I T T 11T | TT 171 | L | [é
= - ATLAS Prellmlnary : = o T
S 102l Vs=13TeV,36.7 0" _| S ATLAS Prellmlnary 95% C.L. exclusion limits
S 107 oz o = B s=13Tev,36.1f0" HVT model B 9,3
g - x2/DOF = 4.1/8 . BN . Observed =
w10 E s F W'SWZ mass limits | =77 qaaq 3
. Dat . i ) ]
1 lFi?a E % 07 E
E  --- Fit + Bulk RS m=1.5 TeV (x 10) = 1 - 3
101 :_ .- Fit + Bulk RS m=2.4 TeV (x 10) _: % B ]
s BT .
s 2 E : ;
S b E T i
w E ] 10 = =
= | L |

ATLAS-CONF-2017-018/051/055




‘‘‘‘‘‘‘‘‘‘ Resonance Searches - t+ 1t

e X—1™1™
— Heavy Higgs, eg from SUSY
* No significant excesses over SM expectation

ATLAS-CONF-2017-050
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f_ = A+H (800) .
%% Uncertainty
401
107 | -7

10 - T T T T T T = Q [T ' [ ' .I . ' ' [ T T T | ' _

% = ATLAS Preliminary e Data 305 ATLAS Preliminary ~ ATLAS 2015 — Observed
G - Vs=13TeV, 36.1 fb” D'\Zﬂflljiet 1 + [ Vs=13TeV,36.1fb" -- Expected ]
““U; C T, 4T btag E Wy_);” . - hMSSM scenario Mt+io 7
t B CJTop T 60 H/A - 11 95% CL limits t20
o | _ )
A E"jf}_‘j"éoo) E - |3 tanp>45for m,y=1.5TeV

- - - A >

N = A+H (500) - 7 ; -

— . — g ————————————————————— —

I - 5 l

_ ﬁ 20 -

10°° ' Z3 ]

8 5 ;Il—l_ T T T 1 ]

§ 0 —T% . = "==' . Tt search Limits on tanf-m, 1
= _5 E_ | | , . | S | 1 1 ! ! | 1 ! 1 1 [ !
S 200 300 400 500 >00 1000 1500

mtl?l(rhad—vis’ Thad-vis? E_IndSS) [GeV] mA [GGV]



Something + DM where DM - EMiss
— Jet(s)

Searches for Dark Matter (DM)

+ Etmiss

Y + Etmiss

— H (yy/bb) + E,miss

Complementary to direct dark matter

searches

Use “simplified models” to guide

analyses and interpret results

18

ATLAS-CONF-2017-060

E

—

miss distribution in monojet search

ATLAS Preliminary

monojet + DM
(simplified model)

1s=13TeV, 36.1 fb”
Signal Region

g

dN/dET™ [Events/GeV

p,(j1)>250 GeV, E'T"$5>250 GeV

®  Data2015+2016
444 Standard Model
B 2 v +jets
B Wio ) + jets
B Z(— 1) + jets
I 1+ single top
I Dibosons
multijets « ncb
== mib, 1) = (500, 435) GeV
im_,,, M, e (400, 1000) Gev
ADD, fiad, M 6400 Go

1
t

L

10 =
1
107
S e
- CG 0.8 ' L 1
D 300 400 500

1 L L L
600 700 800 900 1000 1100 120

ETmiss [GeV]

Compare to Direct Detection Experiments: Model-dependent limits in o - mp, plane using simplified models

Spin-Dependent ogy - mp,, plane — Axial-vector Mediator

107
1 0733

1 0—39

107%

Osp (DM-nucleon) [cm2]

109

DM Simplified Model Exclusion ATLAS Preliminary July 2017
i —
L — Dijet .
Axial-vector mediator, Dirac DM _
gq =0.25, g=0, gpy=1

10 102

10°

= Dijet
Dijet8 TeV ¥5 =8 TeV, 20.3 fb!
Phys. Rev. D. 91 052007 (2015)
Dijetys = 13 TeV, 37.0fb”
arXiv:1703.09127 [hep-ex|
Dijet TLAYS = 13 TeV, 3.4 fo'!
ATLAS-CONF-2016-030
Dijet+ ISR Y5 = 13 TeV, 165 b
ATLAS-CONF-2016-070

TEP4X
E; 7+ fE=13TeV, 381 "
Eur. Phys. J. C 77 (2017) 393
E7“+jet¥s = 13 TeV, 36.1 fb”
ATLAS-CONF-2017-060
Er*+ZV¥5=13TeV, 36.1 0"
ATLAS-CONF-2017-040

“LUX

arXiv:1608.07648; arXiv:1602,03489

DM Mass [GeV]

o, (DM-nucleon) [cm?]

57 DM Simplified Model Exclusions

107

107
107
107%
1074
107%
107%

Spin-Independent og - mpy,, plane — Vector Mediator

| N\

ATLAS Preliminary July 2017

Dilepton

CRESST Il .
ET*4X

chowed vl 3o

Vector mediator, Dirac DM

LSRRl SR Rl SR BRI SR L SR e e

gy =0.1, g;=0.01, gpy=1

10 10°

DM Mass [GeV]

10°

~— Dilepton
fs=13TeV, 36.1 "
CERN-EP-2017-119

& Dijet
Dijet 8 TeV ¥& = 8 TeV, 20.3 fb'
Phys. Rev. D. 81 052007 (2015)
Dijet 5= 13 TeV, 37.0 0"
arXiv:1703.08127 [hep-ex]
Dijet TLAYS = 13 TeV, 3.4 o'
ATLAS-CONF-2016-030

Dijet + ISR Y5 = 13 TeV, 155 b”!
ATLAS-CONF-2016-070

= =miss
Er+X
Er4y¥5=13TeV, 36.1 0"
Eur. Phys. J. C 77 (2017) 393

E7*+jet ¥ = 13 TeV, 36.1 fb”
ATLAS-CONF-2017-060

—CRESST I

arXiv:1500.01515v1

—XENON1T

arXiv:1705.06655v2

= PandaX

arXiv:1607.07400

—LUX

arXiv:1608.07648; arXiv:1602.03489
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EXPERIMENT

ATLAS SUSY Searches* -

Searches for

95% CL Lower Limits

Supersymmetry

19

ATLAS Preliminary

May 2017 \5=7,813TeV
Model e Ty Jets ETT [Lanm™) Mass limit Vi=7,8TeV [Yi=13TeV Reference
T . r — T T T —
MSUGRA/CMSSM 0-3epi27 210jets3b Yes 203 1.85 TeV i migl=mi{z) 1507.05525
g, i [] 2-Gjets  Yes 361 mp?“]4zoueav m(l* gen, §)=m(2* gen. §) ATLAS-CONF-2017-022
compressed) mono-jet  1-3jets  Yes 32 m{.ﬂ-mﬁ"kiﬁa\" 1604.07773
BR. 8 _»gqx”[ 0 26jets  Yes 361 11200 GeV ATLAS-CONF-2017-022
BR. g-qgf-.qu*x” ] 2-6jets  Yes 381 m{FS)<200 GV, m(F1=0.5(m{E} )smiz) ATLAS-CONF-2017-022
B8, EoqqUEE/wik] e 4 jets - 36.1 miEd)<400 GeV ATLAS-CONF-2017-030
25, EqqWZE) 0 TAijels  Yes 361 I i) <a00Gev ATLAS-CONF-2017-033
2 GMSE (f NLSP) 127+041¢ 0D-2)pts  eg az 1607.05979
GGM (bino NLSP) 2y - Yas 3z r{NLSP)<0.1 mm 1606.09150
GGM (higgsino-bino NLSP) ¥ 16 Yes  20.3 I mied)<a50GeV, r(NLSP)<0.1 mm, gl 1507.054583
GGM (higgsino-bing NLSF) ¥ 2 jets Yes. 133 1 mit)=880GaV, cr(NLSP)<0.1 mm, u=0 ATLAS-CONF-2016-066
GGEM (higgsino NLSF) 2eulZ)  2jets Yes 203 | mNLSP)>430GeV 1503.03290
Gravitino LSP 0 mono-jel  Yes  20.3 | MG LE x 107 eV, mig)=mig)=1.5TeV 150201518
E S BB gobBI) 0 36 Yes 361 I )<e00ev ATLAS-CONF-2017-021
E B, i 01en 3k Yes 361 ()<200GaV ATLAS-COMF-2017-021
E w0 i gobit] 01 e 3k Yes 201 I mit)<aoocev 14070600
By, by bt ] 2k Yes 361 [ mi])<420 GeV ATLAS-CONF-2017-038
1By, By =ty 2, (S5) 1b Yes 361 i m{E])<200 GeV, m(F})= miE!}+100 Gev ATLAS-COMF-2017-030
iy, i —=bi] 0-2ep 1-2b Yes 4.7113.3 117-170 GeV > MEFL) = 2miEY), miE =55 GeV 12082102, ATLAS-CONF-2018-077
Ay, > Whih or " 0-2eu 0-2Jels1-2b Yes 20.3/36.1 90-198 GeV mEd1=1 Gev 1506.08616, ATLAS-CONF-2017-020
§ iy, =l 0 mono-jet  Yes 3.2 (b) m{iy JFmiE] =5 GeV 1604.07773
iy fi (natural GMSB) 2e,u(Z) 16 Yes 203 — miE1=150GaV 14025222
X, fafy, =iy + Z e pl@) 16 Yes 361 o 1 miE)=0Gav ATLAS-COMF-2017-019
iy, i +h 1-2epu 4b Yes  36.1 A ! miF})=0GeV ATLAS-CONF-2017-018
i plLg, EatF] 2ep ] Yes 361 b 1 ] miE=0 ATLAS-CONF-2017-038
FLE B ) 2ep 0 Yes 361 E rnp?“; 0, mif, #)=0.5(m{E] JemiE] ) ATLAS-CONF-2017-039
TR RS, B =R, B —Fr(v) 27 - Yes  36.1 m{,?‘,’;-u MiF, F)=0.5(MEF; J+miEs) ATLAS-CONF-2017-035
,ifﬁ-.e._vf.,e(w).ei?._r(m e 0 Yes 361 mpﬁ].lm?a, mEN =0, miF, #=0.5(m{E; JrmE ) ATLAS-CONF-2017-039
E ,E. 23ep  0-2jts  Yes 361 1 meE T )=miE), miE})1=0, { decoupled ATLAS-GOMNF-2017-030
ibx&q ELhEL, habB WW/TE vy ey 0-2b  Yes 203 miEtj=m(F2), miE})=0, ? decoupled 1501.07110
ok, #33 —lpé 4ep 0 Yas 203 mESJamiES), miE1=0, mif, #)=0 5{m(EnemiE] ) 14055086
GGM (wina NLSP) weak prod., &} -y 1 e.p +7 Yes  20.3 cr<tmm 1507.05493
GGM (bino NLSP) weak prod., Xd Yes 20.3 ! cr<imm 1507.05493
Direct ¥ ¥ prod., long-iived ¥] Disapp. trk. 1 jet Yes 3.1 i s )-miET}~160 MV, T(Fi =02 ns ATLAS-CONF-2017-017
Direct ¥] ¥ prod., long-lived 7 dE/dx trk - Yes 184 J M m(T)~180 MeV, iFi)<15 g 150D6.05332
Stable, stopped § R-hadron a 1-5jets  Yes 279 1 miE] =100 GV, 10 us<r()<1000 5 13106564
E Stable # R-hadran trk - - 32 1 1606.05129
= Metastable § R-hadron dE/dx trk - - az 1 mEI=100 GeY, =10 ns 1604.04520
g GMSB, stable 7, ¥ —F(z, @+ rle,u) 12 - - 19.1 10<tanG<50 14116795
GMSB, £] -+, long-lived &} 2y - Yes  20.3 b cr#)<3 ns, 5PS8 model 1408.5542
Bk X1 —seevfeuvipy displ. eefeulpe - - 20.3 b 7 cor@y< 740 mm, mig=1.3Tev 1504.05182
GGM 33, ¥\ —ZG displ. vix +jets - - 203 ! & <cr(#)< 480 mm, m{z}=1.1 TaV' 1504.05162
LFV pp—s; + X, Fr—sep/evfur e et T - - 32 B0 A =007 1607.08079
Bilinear APY CMSSM 2e,u(55) 03k Yes 203 § ma=miz). eresp<t mm 1404.2500
FLE R —WE B —eev, epv, v dep - Yes 133 J MEI400GEV, o0 th = 1,2) ATLAS-CONF-2016-075
B R W =T, e Jepu+t - Yes 203 I miEI=0.2xmiE]), 413340 14055086
= EE-au 0  4-5large-Rjets - 14.8 BR{r=BR(E}=BRI(c)=0% ATLAS-CONF-2016-057
& 8, E—qqks. F1 - qaq 0 45largeRjets - 148 b rit)es00 Gev ATLAS-CONF-2016-057
B B ]I/i']‘ — qaq Tep B-10jets/0-4b - 361 m(,f‘,’]: 1 TaV, Ay 220 ATLAS-CONF-2017-013
B, B0y, y—sbs Tep B10jelsi0-4b - 36,1 miir)= 1 TeV, dszs20 ATLAS-CONF-2017-013
fify, [i—bs [} 2jets+26 - 15.4 1 ATLAS-CONF-2016-022, ATLAS-CONF-2016-084
fif), fi—bE 2ep 2b - 36.1 ! BRI(f, ~sbe/u)>20% ATLAS-GONF-2017-036
Other Stalar charm, E—ct| 0 2¢ Yes 203 |& 510 GeV i mik])<200 GeV 1501.01325
“Only a selection of the available mass limits on new states or 1 * . . L + . ! —
phenomena is shown. Many of the limits are based on 10 1 Mass scale [TeV]

simplified models, c.f. refs. for the assumptions made.



“* SUSY: 31 Generation and Electroweak

 “Natural SUSY”

— =2 light 3'Y generation squarks and higgsinos cancel Higgs mass loop corrections

— Direct production of charginos and
neutralinos with

« 2or 3leptons + EMiss
 Many different signal regions:

— Direct stop (t,)
* b-jets + EMss
 Many different signal regions:

Limits in m(t,) — m(x°,) plane

Limits on m(x*, x%) — m(x%)

00 150 200 250 300 350 400 450 500 550 600
m( %, % ) [GeV]

K production, {5 bff /T 0 %}/ T» Wb /Tty Status: May 2017 May 2017 ATLAS Preliminary 15=8,13 TeV, 20.3-36.1 fb”
- H T T | LI | LI | LI | LI | LI I LI | LI | LI I 4 S‘ UL W TTT7T l TTT17T l T T T [ T 17171 W T 1171 l TTTT l TTTT [ TTT7T [ T 1171
Z= 700 ATLAS Preliminary Vs=13 TeV - [0} XXy — via WW 21, arXiv:1403.5294 - - - Expected limits
= C B i wby 0L 36.1 fi5” [CONF-2017-020] ] G, 300— —— Observed limits —]
= - Y. o Wb_gf b1 1L 36.1 fo' [CONF-2017-037 i —_— L ‘)E:‘iﬂ - via WZ 2I+3l, 8 TeV, arXiv:1403.5294 i
= sool ot I Wox, /= biFa, Tt ) e S — via WZ 21+3), 13 TeV, ATLAS-CONF-2017-039 Al limits at 95% CL |
i -1‘—"1‘0-"“"‘”1" L= bify, 2L 36.1 1o [CONF-2017-034] N f o500 via Wh Ibbehy+F43], arXiv:1501.07110
[ By Monojet 3.2 fb" [1604.07773) N — ~
N | ] = it v0.)) >
N \s=8 TeV, 20 i’ Run 1 [1506.08616) i = L mﬂ(X—l,X ») > 580]GeV
500/— - B .
C o . - . i n .
- Observed limits o /Exp,ecre%_llr,mts All.ll-mlts at95% CL | 200__ ) —
w0k m(t;)>950 (%eV_— C ]
C ) ] 150— ]
300/ — r ]
200}— — L 1
[ ,-'I 50 .
100f— ] Eo
L , :\: L4 ] -
2 ] TR A b b b b bl b by ban by Lo
ol 1|| AR RE RN AR EE } FNEE AT N il
200 300 400 500 600 700 800 900 1000

m(ty) [GeV]
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» Higgs-like particle discovery by
ATLAS and CMS announced July
4™, 2012. ATLAS paper:

— Phys. Lett. B 716 (2012) 1-29
— 7503 citations (as of 2017-08-03)

 March 2013: key papers on
particle properties
— new particle declared “a
Higgs boson”

« Citation for 2013 Nobel Prize in
Physics

1B Vi Evint 11,5 Ga
: .

2017-08-07



http://www.sciencedirect.com/science/article/pii/S037026931200857X
http://www.sciencedirect.com/science/article/pii/S037026931200857X
http://www.sciencedirect.com/science/article/pii/S037026931200857X

** Higgs Boson Production at \/s =13 TeV ?

ATLAS-CONF-2017-032

|I]i|1[]l|]i][‘ ]

> 2 —
[} e Dat 1 o o + Data 'ATLAS Prellmlnary—
G 50 - ATLAS Preliminary — S;:a\ (m-125GeV) | & [ - Background fs=13TeV,36.1 1" J
0 FH o 77 4l I Background Zz* 1 B g~ — Signal + Background m, = 125.09 GeV
e M eaS u rem en tS u S e ol - - [ Background tt+V, VWV | 2 — Signal In(1+S/B) weighted sum
- 13 TeV, 36.1 b B Background Z+jets, § | “ s00
[2] #z Uncertaint) — - - -
H%ZZ*948 an d H%W 2 40 74 Uncertainty 1 - ATLAS-CONF-2017-045
m -
channels D g, 0

200

« Larger Vs & data = more
measurements possible 20

— Fiducial cross-sections
— Differential cross-

100

HH[HH[HH[HH[HH

10

Il‘ll\llllllllllll

E weights - fitted bkg

sections 0
_ 80 90 100 110 120 130 140 150 160 170
— Total production cross- m4| [Gev]
sections (assumes SM 7 DAEPPeS
. . — 100 relmlnary — O .y mH=125.09 GeV _
bl‘anChIng ra“OS) ?Fr [ AHoyy 0 HsZZ*—4l QPEDscale uncertainty
b& [ & combined data mm Total uncertainty (scale ® PDFscx,)

. . 80 = systematic uncertainty
« Combined global signal [
Strength Compatib|e with 60:_ Cross-section vs. Vs

Standard Model:

0 VT

pu=1.09 +0.12

i Ys=7TeV, 45fb"
+0 +E|.E]ﬁ - 1" 8 TeV, 203fb' ATLAS-CONF-2017-047
'7""8""9"' 10 "'11 12 13
2017-08-07 Vs [TeV]

Theory uncertainty reduced: N3LO ggF calculations



 Higgs differential cross-sections
— Possible with increased data sets and Vs

 Interpret in terms of cross-sections for
production processes
— ggF : gluon fusion
— VBF : vector boson fusion
ATLAS-CONF-2017-047
B :IllllIII1|IIII[II][II]I[I]I[III[[IlIIII:
S 40 —— Combined 68% CL ATLAS Preliminary 4
é agf Tt Combined 95% CL Vs=13TeV, 36.1 fb" =
R =— H—>yy 68% CL H—yyand H-ZZ*—4l -
30 :— ...... H—>ZZ*—4] 68% CL m,, = 125.09 GeV, |yH|<2_5 —:
— 4 Bestfit .
25— UELELELL LTI -
~ I SM prediction I =
20 ] ' =
..-o.‘ ------------ + ‘_‘ _:
et v — e . -
‘..' e '.aé ----- ’ _:
E SM --- EnssnmmE® E
_IIII|IIII|IIII|IIIIII1IIIIIIIIIIIIlIIII
10 20 qgF 60 70 80
2017-08-07 | | T !

Data/Theory

do/dp_, [fb/GeV]

““““““““““ Higgs Boson Cross-Sections

0.14

0.12

0.1

0.08

0.06

0.04

0.02

2.5

1.5

0.5

23

ATLAS-CONF-2017-032

0 10 15 20 30 45 60 80 120 200 350

T T T T -
[ ATLAS Preliminary ~ —e— Data —]
L H-oZZ" -4l [ Syst. uncertainties ]
C_ 13 TeV, 36.1 fb 277 HRes k= 1.1, +XH T
C NNLOPS & = 1.1, +XH 7]
O [P MGS5 FxFx k =1.47, +XH ]
- WY XH = VBF+WH+ZH+ttH+bbH
o p-value NNLOPS = 25% |
- ] p-value MG5 FxFx = 42%
. p-value HRes = 21% T
- I ] Cross-section [
-1 i | vs. pr(4t) ]
- ] P ]
e T fosonadoooants \'\\\T\\\‘K\\T\\\Kiiﬁx. :-.:-1.4:-;.‘1:'.;1 a

pT.M[GeV]
Higgs entering into
precision measurement era
with increased data sets
and improved theoretical
predictions
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. 24
Measurement of the Higgs Boson Mass
H->ZZ*>48 and H-2>yy

Measurements complementary:
— 48 channel stat uncertainty dominates with v. small systematics

« Will continue to improve as ATLAS acquires more data even into HL-LHC era
— vy channel syst uncertainty dominates (photon energy scale calibration)
In 48 channel measurements consistent among electron/muon sub-channels
48 and yy measurements consistent

Combined measurement consistent with Run-1
1 I ) ) 1 1 I ] I 1 ] I 1 1 I ] I 1 1 1 1 I 1 1 ] 1 I 1

ATLAS Preliminary

ATLAS-CONF-2017-046

{5 =13TeV, 36.1 b —— Toul Stat. [ Syst
Total  Stat. Syst.
LHC Run 1 | ': : 125.09 + 0.24 (+0.21+ 0.11) GeV
| HoZZl & | 12488:007(£0374005)GeV.
Hoyy — . —125.11+0.42 ( + 0.21+ 0.36) GeV
Combined — ° — GeV.

— 124.98 + 0.28 ( 0.19 + 0.21) GeV D

1 I 1 1 I 1 1 I 1
124 124.5 126.5
m, [GeV]

1 I 1 1 I 1 1 I 1
125 125.5 126
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H—bb: analysis strategy and validation

« H->bb mode dominates Higgs decays (BR~58%)
 Most sensitive channel exploits VH(=2bb), V=W/Z q A

« Combined Tevatron significance at m,=125 GeV 2.8c
« Combined Run-1 ATLAS+CMS significance 2.6c )

« ATLAS analysis combines Z and W
final states:

- 2-lepton (Z—28)
- 1-lepton (W—2v)
- O-lepton (Z—vv)
« MVA-based (Boosted Decision tree),
cross-checked by cut-based selection

« Validation of performance and
systematics understanding from
independent search for VZ(=2>bb)

— Obs. (exp.) significance: 5.8c (5.30)
— Observed signal strength:

vz = 1. 11+8 ﬁ(stat )+8 %(syst.)

25

s ~
q N H
~
~
VALIDATION WITH V Z(—»bb)
9 . g
Q 10 ! ' T e Data
o s ATLAS Preliminary B VZ — Vbb (u=1.11)
‘; 10 u[— -1 - WW
£ s=13TeV, 36.1fb m Vh
S 107 t
6 i Multijet
10 2+3 jets, 2 b-tags mm W+{bb,be,ce,bl)
5 o Wcl
10 W+l
B Z+(bb,bc,cc,bl)
4  Z+cl
10 Z+ll VZ(>bb)
103 rescaled to
best fit p
10°
10 g Distribution of log(S/B)
discriminant for MVA 3
VZ(2>bb) cross-check
I
2
% 1 1 | | | ;
o 0 0.5

_2.5I 1| I_2I [ I_1.5I 1| I_1I 11 I_0.5I 11

ATLAS-CONF-2017-041

log10(SfB)
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BDT trained separately for VH(2>bb) search
Observed significance 3.5¢ (3.0c expected)
Cross-check with cut-based analysis gives

Evidence for H—bb

3.50c observed (2.8c expected)

Combination of MVA result with ATLAS Run-

1 gives 3.6c observed (4.0c expected)

Evidence for H—bb, consistent with SM

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

—
N

o

l[lll[llllllllllllll]]III|III|I[[|I

[ ATLAS Preliminary
[ Vs=13TeV,36.1 b

— 0+1+2 leptons

| 243 jets, 2 b-tags

| Weighted by Higgs S/B

—eo— Data |
I VH — Vbb (1=1.30)-
i Diboson

Uncertainty

Dijet mass analysis

Distribution of m(bb)
for cross-check cut-
based VH(2>bb) search

TT[IIII]I]I]III]

VH(=>bb)
rescaled to
best fit p

| | | | [ —

40 60 80 100 120 140 160 180 200

ATLAS-CONF-2017-041

m,, [GeV]
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Events / 0.25

0+1+2 leptons

ATLAS Preliminary
Vs=13TeV,36.1 10"

2+3 jets, 2 b-tags

Distribution of log(S/B)
discriminant for MVA
VH(=>bb) search

B VH — Vbb (u=1.20)
i Diboson
tt
i Single top
Multijet
B W+(bb,bc,cc,bl)
W+cl
Wl
mm Z+(bb,bc,cc,bl)
m Z+cl
LRVETENTS
rescaled

best fit p

5 I
2 r
& 35 3 25 2 -15 -1 05 0 0.5
log (S/B)
10
\IIII\IIIIIIIIIIIIIII\IIII\\III\IIII\\I\\ll
ATLAS Preliminary Vs=7+8+13 TeV
JL dt=4.7+20.3+36.1 fb!
—Total Stat.
( Tot.) ( Stat., Syst. )
Run2 . Hex 119 03 (702, 10%)
Aunt| e 051 08 (4%, 9%)
Comb. ke +0.28 +0.18  +0.21
. T . (%185 2019 )
| 1 1 1111 I 1
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ATLAS Collision Data Papers “

ATLAS Submitted Papers

| |
— ATLAS Run 1+2
— ATLAS Run 1
—  ATLAS Run 2

ATLAS: 656

|
|
|
|
' Run 1: 577
|
|
D

5

|
|
|
|
|
|
|
|
|
|
|
|
37

|
|
|
|
|
|
|
|
|
|
|
| Run 2: 79
|

|

|

2011 2012 2013 2014 2015 2016 201

 Submitted or published 656 papers (as of
4 August 2017)
— Including 79 with Run Il data

— Still steady rate of Run | data papers

(measurements)
2017-08-07 Rob McPherson

ATLAS - Papers/Lead-group
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Outline of Talk

 ATLAS data-taking and performance

« ATLAS recent physics analysis results
« ATLAS Upgrades

e Summary

2017-08-07 Rob McPherson
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EEEEEEEEEE LHC / ATLAS Upgrade Timeline

HL-LHC =)

Run-1 LS1 Run-2 LS2 Run-3 LS3 Run-4

LHC
Run 1 | | Run 2 | Run 3
LS1 EYETS 14 TeV 14 TeV
13-14 TeV energy
| solidat] e . »
7Tey B8TeV ’E&“&mm m':yoh?'m's - s HL-LHC Installation il
- R2E project * Civil Eng. P1-PS o mino:

2013 2014

radiation
damage
2 x nominad lurinosky
75% experiment nominal kaminastty | | experimentupgrade | | —— i experiment upgrade
ey | RSOPRS| phase 1 phase 2
/

ATLAS ATLAS ATLAS
Phase-0 Phase-| Phase-l|
Upgrades Upgrades Upgrades

2017-08-07 Rob McPherson



31

s Upgrade examples in pictures

« Phase-I: new muon small « Phase-Il: new inner tracker
wheel — All silicon deS|gn strlps and plxels
Micromegas and thin-gap E 1400 ATLAS ITk Simulation
Cham berS SMALL o 1200 STEP1Llyt:ll.nl:l:um:!‘lﬂ':I :ir;melinodt:l - s
. Small chambers WHEELM —
h rowera e 800 ""u‘ R R EIE R =
b J N Sy - 600!
. . p - | 400; "'73"?| I .u 14. s | LI \‘\ Y l.ql':m
‘ 200, Lg 1 11Tl .',_1 1 Tt 11 ILLAHTTT 1 11 1 ol e

~3000 -2000 —1000 1000 2000 3000

Oxford lab



Outline of Talk

 ATLAS data-taking and performance

« ATLAS recent physics analysis results
« ATLAS Upgrades

e Summary

2017-08-07 Rob McPherson
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‘‘‘‘‘‘‘‘‘ Summary
« ATLAS detector, trigger, computing and analysis are coping well
with luminosities approaching twice LHC design

« Many measurements from collision data
— Challenging theory calculations in many final states
— Entering precision measurement era for H(125)
— Evidence for H—bb and closing in on rare Higgs processes

— Wide spectrum of results | cannot cover — see later talks this
week eg. B-hadron physics, heavy ions, QCD

« Huge range of searches for BSM physics
— No significant excesses have persisted so far

« ATLAS Upgrade program also very active preparing for HL-LHC
— LHC program still in its infancy. Only a = percent of full data so far.

 We are approaching sensitivities for new, weakly-
coupled electroweak-scale physics of any form.

 Huge credit and thanks to the LHC and injector teams who are

delivering extraordinary luminosities!
2017-08-07 Rob McPherson

33
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e For further ATLAS results and details of the ones shown here:

ATLAS results

— ATLAS public results page:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic

— Talks at this symposium include the following:

Elisabetta Pianori: Higgs in diboson modes
Keti Kaadze: Higgs in fermionic modes
Soshi Tsuno: BSM Higgs

lacopo Vivarelli: SUSY searches

Sunil Somalwar: Exotic Searches

Oliver Buchmueller: Searches for DM

Yuji Yamazaki: top-quark measurements
Qiang Li: EW measurements

Gabriella Pasztor: Hard QCD

Marek Tasevsky: Soft QCD

Alexander Kalweit: Experimental Heavy lon results
Yuan-Ning Gao: Hadron Spectroscopy

34


https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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« Additional Material

2017-08-07 Rob McPherson



ATLAS 36
Resonance Searches - yy
. X—7yy 3 CEamas T o T
j_,g‘ B . Backgr-ound-only fit
— New heavy spin-0 scalars, e.g. heavy & Spino Selection
Higgs spin-0 |,
i : search t
— Spin-2 (eg, gravitons) o | Bl
1078 arXiv:1707.04147 =
 No significant excesses over SM expectation;z?’ :
s TUH 500 1000 1500 2000 5500 .
. m,, [GeV]

T I T T T T I T T T T I T T T T I T T T T I T

—— Observed CL limit ATLAS

102 ---- Expected CLS limit \s=13TeV,36.7fb" -
= I Expected + 1o Spin-0 Selection s
- Expected + 26 NWA (I'y = 4 MeV) i

10

Mass limits from ¥y spin-0 search

107"

95% CL Upper Limit on o, x B [fb]

arXiv:1707.04147

1 1 I 1 1 1 1 I 1 1 1 1 I 1 | 1 1 I 1 1 | 1 I 1 1

500 1000 1500 2000 2500
my [GeV]
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High Mass Diphoton Mass Distributions

%105 ATLIAS . T %}105-'|'-'- — g
ATLAS =
= 4 * Data = e Data .
S 103 « 10 E
‘“ﬂ“ E — Background-only fit 7 = — Background-only fit =
c 3 ) _ c B i
g 0F Spin-0 Selection z 10°E Spin-2 Selection =
102 :E ‘S = 13 TeV, 36.7 fb_1 102 _E \S — 13 TeV, 36.7 fb-'l E_
10 3 10 :g ?:
E e E
e 107 .
£ 151 | e b -
g) 105 % 1561 w =
R 2 0 E
O 5k & =
o] = g 5 [~ =
| B o E
T -5H £ ’ E
- T - =
% —105“ © E
o = - = -10 J’lr —
1500 2000 2500 o LW 3

m,, [GeV] 500 1000 1500 2000 2500
m,, [GeV]

arXiv:1707.04147

2017-08-07 Rob McPherson



95% CL Upper Limit on o, x B [fb]

High Mass Diphoton Limits

IIII|IIIIIII'II|I[IIIII'II|I[II|II'II|I[IIIII'II

—— Observed CL, limit
- - - - Expected CL_ limit
e Expected + 16

Expected £ 26
— pp—oG*oyy

ATLAS

1s =13 TeV, 36.7 fb

Spin-2 Selection

G*>vyy, kfmm =0.10

—— Observed CL, limit
from pseudo-exp.

- - - Expected CL_limit
from pseudo-exp.

| IIIIIIII 1 IIIIIII| L1 111HH

Frrrr Tty 10° i
L —— Observed CL, limit ATLAS 1 m C
102} ---- Expected CL_limit 1s=13TeV,36.7 L[ -
= [ Expected + 1o Spin-0 Selection 1 o 107
C Expected + 26 NWA (T = 4 MeV) 1 8 =
10 = £ 1op
— ] _I -
C 1 ©
B 7 Q
e = 5 1=
= ] A -
E 1 O C
AL | & 10
10 = & =
I: 1 1 | 1 1 1 1 I 1 L 1 1 | 1 1 1 1 I 1 1 1 1 | 1 :I . B
500 1000 1500 2000 2500 10°%
my [GeV]
arXiv:1707.04147

2017-08-07

Rob McPherson
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Searches with Dijets

 dijet mass and angular distributions
 No significant excesses over SM expectation

arXiv:1703.09127

 UATLAS
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Higgs Production Mode Signal Strength

| I | I | | | I ] l I | ] | I | I | ] | 1 | I I | | I | I
= ATLAS Preliminary
99 Vs=13 TeV, 36.1 o’
: H—-yy and H>ZZ*—4/
: my; =125.09 GeV, |y, |<2.5
VBF | | 4D compatibility
with SM: 5%
I Measurement e
VH | | _
' ' Stat. uncertainty
: Syst. uncertainty D
_ [ -
ttH : . { SM prediction I
.
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—1 1 3 4 5

Cross section normalized to SM

40



EEEEEEE

Physics with B Hadrons

Kinematics of products from decay
B4°2K*utu~ measured to constrain
components of generic expression for
amplitude

P5’ parameter (amplitude normalised by

fraction of longitudinally polarised K*)
measured to exceed SM expectation at

moderate g2 = m(up) ~ 5 GeV? by LHCb and

Belle

« ATLAS analysis with 8 TeV Run-1 data

consistent with SM expectation in this bin, but

also with LHCb and Belle measurements

- L L L e e e e e e
o 2-ATLAS Ys=8 TeV, 20.3 fb™'
- Preliminary -e- Data .
1-5F CFFMPSVfit 1
= theory DHMV -
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ATLAS-CONF-2017-023
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s Heavy lon Physics

« Evidence for light-by-light scattering yy 2 yyin 5

arXiv:1702.01625, accepted by Nature Physics

TeV Ultra-Peripheral Pb-Pb collisions

 Further evidence that production of strongly
interacting particles is increasingly suppressed
as density of nuclear medium increases.

- Evidence for jet suppression up to ~1 TeV

 Results with novel sub-event cumulant method
removing dijet contributions from pp and p-Pb
elliptic flow measurements (ATLAS-CONF-2017-002)
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s Computing

« WLCG has been fundamental to ATLAS physics analysis
* Fully leverage all pledged resources
« Aggressively use non-pledged CPU resources

Slots of Running Jobs

200,000 52 Weeks from Week 00 of 2016 to Week 52 of 2016
‘ T T T T T T T

250,000 = -

MC Simulation

200,000

150,000

MC Reconstruction

100,000

Group production

50,000
Dziizl Procassine)

Analysis

0 L
Jan 2016 Feb 2016 Mar 2016 Apr 2016 May 2016 Jun 2016 Jul 2016 Aug 2016 Sep 2016 Oct 2016 Nov 2016 Dec 2016
httpfcern.chigo/TzPr

ZUL/-UB-U/ KOD vicrnerson
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High Performance Computing, Clouds

* Increasing opportunistic use of clouds and HPCs: ~15%
e event generation and Monte Carlo production
* Integration of non-Grid resources in ATLAS: big investment, big return

Wall Clock time per Activity

¥idashbe Slots of Running Jobs

50,000 52 Weeks from Week 00 of 2016 to Week 52 of 2016
g T T T T T T T

& MC Simulation
& MC Reconstruction

400,000 =

“ MC Event Generation
350,000 f=
& Analysis

4 Group Production
300,000 fm

i Data Processing

i Others
250,000 f=

200,000 =

150,000

Wall Clock time per Resource Type

100,000

- HPC %
o
n CLOUDS grid
gri mhpc doud n h pC
Maximum: 408,880, Minimum: 0.00 , Average: 218,413, Current: 235,919
“ cloud
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ATLAS Upgrade

Imelines

45

2010 2011 2013 2013 2014 2015 2016 2017 201& 2019 20202021 2022 2023

Phase G4ipgrade:

Consolidation, Vs=13 TeV,
25nsec bunch spacing,
£L~1x10%* cm2s! (uL~30—50)
[£~150 fb?

Phase®f upgrade:

Likely Vs=14 TeV
L~2x103%4 cm?s! (u~60)
J£~300 fb?

Phase Il 4pgrade:

L~ 7x10% cm2s! (u~200)
[£~3000 fb!

« New insertable pixel b-
layer (IBL)

« New Al beam pipe

« New pixel services

« New evaporative
cooling plant

« Consolidation
(calorimeter power
supplies)

 Neutron Shielding

* Finish EE muons
installation

« Upgrade magnet cryo

Topological Level-1
Trigger Processor

New forward
diffractive physics
detectors AFP

New Muon Small
Wheel (NSW)

High Precision
Calorimeter Level-1
Trigger

Fast Track Trigger
(FTK)

Trigger-DAQ

« All new Tracking
Inner Detector

e« Calorimeter
Electronics
Upgrades

e Muon system
upgrades

« Level-1 track trigger
 Trigger-DAQ
 High Granularity

Timing Detector
(R&D)
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