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LHC status and plan
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@ Most of Run 1 (7 and 8 TeV) analyzes were done.

?AI,!Tﬁé Evgenii Baldin (evgenii.baldin@cern.ch) LHC status and plan 3/35



LHC status and plan

LHC / HL-LHC Plan HEA
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@ Most of Run 1 (7 and 8 TeV) analyzes were done.
o Newest results mostly related to 2015-2016 statistics (Run 2, 36 fb1)
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LHC status and plan

LHC / HL-LHC Plan HEA
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@ Most of Run 1 (7 and 8 TeV) analyzes were done.

o Newest results mostly related to 2015-2016 statistics (Run 2, 36 fb1)

e This year data taking campaign started successfully (Run 2 150 fb~!
is achievable by the end of 2018)
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LHC status and plan

LHC / HL-LHC Plan Luminosiy
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@ Most of Run 1 (7 and 8 TeV) analyzes were done.

o Newest results mostly related to 2015-2016 statistics (Run 2, 36 fb1)

e This year data taking campaign started successfully (Run 2 150 b1
is achievable by the end of 2018)

@ Probably full Run 2 (13 TeV) statistics analyzes will be ready just
when Run 3 (14 TeV) will be started.
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ATLAS detector

25m

LAr hadronic end-cap and
forward calorimeters

Toroid magnets LAr eleciromagnetic calorimeters

Muon chambers Solenoid magnet

Transition radiation tfracker

Semiconductor fracker

o
&
?E)(PERIMENSY Evgenii Baldin (evgenii.baldin@cern.ch) ATLAS detector



25m

Pixel SCT TRT LAr Tile MDT RPC ESE TGC Solenoid Toroid

100 99.9 99.3 99.5 99.4 99.9 97.8 €128 100 100 99.2

Good for physics: 93.6% (43.8 fb1) '

Luminosity weighted relative detector uptime and good data quality efficiencies (in %) during stable beam
in pp collisions with 25ns bunch spacing at Vs=13 TeV between June 5 — November 10 2017, corresponding
to a delivered integrated luminosity of 50.4 fb! and a recorded integrated luminosity of 46.8 fbX. The
toroid magnet was off for some runs, leading to a loss of 0.5 fb-l. Analyses that don’t require the toroid

magnet can use these data. ind
k U‘ ‘y Pixel detecfor IV TTMI M LV I e Y
Toroid magnets LAr eleciromagnetic calorimeters
Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor fracker
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Detector performance with pile-up
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The situation with pile-up looks adequate even for Run 3.
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Measurement of the Higgs boson mass /s = 13 Te
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? ATLAS-CONF-2017-046
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Measurement of the Higgs boson mass /s = 13 Te
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Higgs boson production
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Total pp — H + X cross section as function of /s compared to Standard
Model prediction at up to N3LO in QCD.

ATLAS-CONF-2017-047
ATLAS
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Couplings in H — vy and H — ZZ%) — 4¢
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OVH/Oggr, and oz /0ger. The fit results are normalized to the SM

predictions.
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Evidence for the H — bb decay with the ATLAS de
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Observed significance: 3.50 (exp. 3.00).

The fitted values of the Higgs boson signal strength parameter p for
my = 125 GeV for the 0-, 1- and 2-lepton channels and their combination.
Vs =13TeV, £L =36.1fb~ L.

arXiv:1708.03299
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Evidence for the H — bb decay with the ATLAS
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Observed significance: 3.60 (exp. 4.00).

Event yields as a function of log(S/B) for data, background (B) and
Higgs boson signal (S) with my = 125 GeV, for the 7 TeV, 8 TeV and
13 TeV datasets combined. Multivariate analysis based on event
kinematics was used.

arXiv:1708.03299
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Tests of t
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Standard Model Production Cross Section Measurements Status: March 2014
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Tests of t

Standard Model Production Cross Section Measurements Status: March 2018
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Tests of the standard model by ATLAS (Diboson)

Diboson Cross Section Measurements Status: July 2017 [fL 1; Reference
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SM cross-section measureme
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Summary of total production cross-section measurements by ATLAS
presented as a function of centre-of-mass energy /s from 7 to 13 TeV
for a few selected processes.
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Measurement of the W boson mass

Collected at CERN LHC with ATLAS detector in 2011, /s = 7 TeV

W — pv candidates: 7.8 - 10°
W — ev candidates: 5.9 - 10°

The mass of the W boson can be expressed in terms of the other SM
parameters as follows:

myy (1 - ﬁ (1+Ar)

where Ar incorporates effect of high order corrections.

PDG average my = 80385 £ 15MeV (mainly CDF and DO)

SM prediction my, = 80356 + 8 MeV (based on arXiv:1407.3792 with
updated m; and my)

arXiv:1701.07240
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Measurement of the W boson mass
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myy+—myy— = —29412.8(stat)£7.0(syst)£23.9(mod) MeV = —294+28 MeV
arXiv:1701.07240
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Measurement of the W boson mass
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myy+—myy— = —29412.8(stat)£7.0(syst)£23.9(mod) MeV = —294+28 MeV
? arXiv:1701.07240
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Top-pair production cross-section
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Summary of LHC and Tevatron measurements of the top-pair production

cross-section as a function of the centre-of-mass energy compared to the
NNLO QCD calculation complemented with NNLL resummation.
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Single top production cross-section

Summary of ATLAS measurements of the single top production
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cross-sections in the t-channel as a function of the center of mass energy
compared to a theoretical calculation based on NLO QCD.
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Summary of the ATLAS direct my,, measurements
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ATLAS Pre||m|nary My, SUMmary - September 2017, Lim =35pb™-20.3fh
I+jets* ATLAS CONF-2011033 + 1855 <% SoTENERY
350"
|+]EIS EW P"VS 3. C72‘2012)2”‘5 % 1745 + 2.4 (06 04 +23)
all |e!s': : 1749 + 43 (21 +38)
alljets B L ] 1751 + 1.8 (14 s12)
Lomasn!
single top* ATHAS CONF-2014.055 |—|—a-|-i—| 1722 + 21 (o7 +20)
~ ets E”'-Tﬁ; oo 30 [ 1723 + 1.3 (02 +02:07 +10)
dilepton ""VSD’ ©75 (2015) 330 _— = 1738 + 14 (o0s :13)
|
~ dilepton ™ K _;:;‘,:75“2"‘” 0 |-|-n-I|-| 1730 + 08 (o4 207 )
alljets H'X‘“;gz'ﬂzm - 1737 + 12 (o6 £10)
b 1721 + 09 (01:01:03 +08)
'
- i
o) Hets , 166.4 + 1%
i
o(fh) dlleplon oo e ] 1729 + %3
|
Differential a(n+1 jet) "‘Emﬁ,"“““ [, W—1 1737 + 33
eres "
Differential ot dilepton (8 dist) TS CONF2017044 ——y 1732 + 16
'
ATLAS Comb. S ber 2017 [ world Comb. & 10 -
omb. September % ATLAS-CONF-2017-071 i
172.51 £ 0.5 [ ! stat. uncertainty .
World Comb Mar 2014 (arxiv:1403 4427) stat. [ JSF [0 bJSF uncertainty
! e total uncertainty
Tevatron Comb4 Jul. 2014 407,268
17434 £ 064 (enaeidorzes | | g I-.-II ’Pieliminary. ~ Input to AiI'LAS comb.
160 165 170 175 180 185

190
My [GeV]

The results are compared to the ATLAS, Tevatron and Tevatron+LHC

My, combinations.
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Associated top and Z production (first observation)

Entries / 0.1

Data / Pred.
T ,’;

ATLAS
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T T T T
ATLAS e Data

Vs=13TeV, 36.1 fb tZq
. [
[ Z+jets
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A Uncertainty
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‘i\\\\\ﬁ\\\\\\ \\\ﬁ\\\\%\\ \&\\#\\t\\\\\\ \w

o

01 02 03 04 05 06 07 08 09 l WWZ and tZ couplings prObe

NN

Post-fit neural-network output distributions in the signal region.

U’f‘;LAS = 600 + 170 (stat.) = 140 (syst.) fb. (Observed, 4.20)

oy = 80072 fb. (Expected significance 5.40)
arXiv:1710.03659
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Evidence for light-by-light scattering in heavy-ion collisic

Ultra-peripheral heavy ion collisions

RS REE
—e—Data, 480 ub* ATLAS

0 '
8 14F 1
o F Cdyw-wmMmC _ .
E 12, EHyy-e'e'MC Pb+Pb |5 = 5.02 TeV ++ em-fields \
c C [T CEP yy MC ] 824
g C 1 Pb - VxC Pb//
w10 ] Y
n Signal selection ] ‘ = =X
8: no Aco requirement Yo
6 J VX—C Pb :U"
C ] em-fields
A N
o .
- * *
% 001 002 003 004 005 006 Pb + Pb(yvy) — Pb(*) + Pbl )77
yy acoplanarity
ohTEAS = 70 + 24 (stat.) + 17 (syst.) nb,
oM =45+ 9nb.
arXiv:1702.01625
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J/v and 1(2S) suppression in 5.02 TeV Pb+Pb colli

T T s T T T T T T T T T
@ 1.4 ATLAS = 2 160 ATLAS

L 2 a1.6F .

F [Sw=502Tev  -$-ATLAS, Prompt, ly| <2 %§ [ Pb+Pb, s, =5.02 TeV, 0.42 nb

1.2f cenaiy0-20%  §-ALICE, Inclusive, 2.5 < ly| < 4 Q. 1.4fF pp.ls=502Tev,25pb"
3 [ Correlated systematic uncer. ] [ 9< p, <40 GeV, |y| <2

1.2F
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T
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0.4 ++ + E 04k ]
*+ - ] T +
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p, [GeV] Noar
Comparison of prompt J/¢ Raa (nu- ¥ (2S) to J/1 double ratio, as a func-
clear modification factor) measured tion of the number of participants
in 5.02TeV PbPb collisions by AT- The suppression of prompt 1(25) is
LAS with the inclusive J /¢ Raa mea- stronger than that of J/4.

sured by ALICE.
arXiv:1805.04077
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ATLAS SUSY Searches

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

GGM (bino S Y @1

December 2017 V5=7,8,13TeV
Model &M TY Jets EPS [Laqm™) Mass limit 7.8Tev [Wi=1aTev] Reference
T —_
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(GGM (higgsino-bino NLSP) v 2jets  Yes 361 m(E)=1700GeV, n(MLstu Am, o> ATLAS-CONF-2017-080
Gaviino LsP 0 mowot Yes 203 G106 ST, 201510
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i) it Olep  3b Yes 361 mu’)"que.v 171101901
bbbt} 0 2r e s [ GaYl i <i20GV 1onase
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H i oo —— i) mdl)=5Gev 1711 03301
2000 15 Yes 203 |0 150600 GoV )-150Gev 15222
B é i i + 7 3ea@® 15 Yes 1 |4 20078066V Eroset 1706 03586
i 12en 4 Yes 361 |@  320880GeV mii?)=0Gev 1705 03986
o = Zey 0 Yes 1 0 ATLAS CoNF 2017038
i 2eu 0 Yes 1 -0, A0S ATLAS-CONF-2017.029
xm e, o) 2r C s 31 m(Et)=0, mir, =0 imiE »A,w,,
ri"qmzlzm» L) 3 o Yes 361 mET (i), mif) ATLAS-CONF-201 ms
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5 Metastable 2 R-hadron dE/dx trk. - - 32 ...m.m GeV, r=101s 1604.04520
[} Pcesivis oo T
GMSB siable 7, H—r(e.puries) 1200 - < e o< 18116785
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i aw,\",)(.«-uv vy dew e 400GV, 420 ATLAS CONF-2016.075
ey, depsr - i ) 5 500
0 4k Rjets - susvaniozz
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o 2jse2b - 17007171
2eu  2p B ~besu20% 1ri00ssss
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squarks and gluinos

(s=8-13 TeV, 20.3-36.1 fb* March 2018 (s=13 TeV, 3.2-36.1 fb* March 2018
T

= RERE L B L L L = 7”\‘”\‘”\‘\”‘”\‘”\
8 b G=udse ATLAS Preliminary ] 8 3000 9~ ‘1‘1%0'99 nr1202332 ATLAS Pre“mmary*
= 2500~ — = [ G- bbY =2 3b-jets [1711.01901] ]
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(squark, lightest neutralino) mass plane (gluino, lightest neutralino) mass plane

Exclusion limits at 95% CL in the mass plane for different simplified models.

?AI,!Tﬁé Evgenii Baldin (evgenii.baldin@cern.ch) Supersymmetry Search 30/35



Higgsinos search

March 2018
—_ L s e w e e B e B s B s |
%J 50 r 2( compressed, arXiv:1712.08119, m({3) = m(3) + 2Am(;, 19
o L Disappearing track, PHYS-PUB-2017-019, m(Y3) = m({3)
LEP2 {7 excluded
= 20 e o _
—
S | Theoretical prediction for pure Higgsino
Too R
> 101 el =
4]1 — [ AR ]
< 5 i ___~~ ATLAS Preliminary
B V/s=13TeV, 36.1 o'
1k PP = BT 8N, X1y Xi X3 (Higgsino) |
C All limits at 95% CL ]
[ —— Observed limits
0.5 - - - Expected limits ]
0.2 S U
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m(%;) [GeV]

Exclusion limits at 95% CL for higgsino pair production x7 x; , Xlix‘f, X138,

and x9x3 with off-shell SM-boson-mediated decays to the lightest neutralino, X9,

as a function of the Xli and x? masses. The production cross-section is for pure
higgsinos. arXiv:1712.08119
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ATLAS Exotics Searches

EXPERIMENT

ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits

ATLAS Preliminary

Status: July 2017 [Ldt=(32-37.0)t7 Vs=8,13TeV
Model Gy Jetsi ET [ram) Limit Reference
T
ADD Gk +g/q Oep 1-4j Yes  36.1 Mo T.75TeV 2 ATLAS-CONF-2017-060
ADD non-resonant yy 2y - - 367 [Ms 86TeV  n-3HZNLO CERN-EP-2017-132
ADD GBH K R 170005217
ADD BH high 3 pr- zleu z2j - 32 | My 1606.02265
ADD BH muljet R P [ 151202588
RS1 Gik — vy 2y - - 36.7 | Gy mass 4.1 TeV CCERN-EP-2017-132.
BUKRS G WW = aalv  Tes 10 Yes %61 |Geemass 175Tov ATLAS CONF-2017.051
2UED) RPP Teu 22523 Yes 132 [Kicmass 16TV 1| s conzoreos
ssMz 2ew - - e |z asTev HILAS CONF 2017027
SsMz e 2r w1 |z 247ev HTLAS CONF 2017050
Leptophotic 7' — b B 2 - a2 |z 15TV To0306701
Loptophotic 2/ — ¢ Teu 21b21ZYes 32 |Zimass 20TV HTLAS CONF 2016 014
SSM W 1v Tew - Yes a1 |wenass 51TV 170604708
HVTV WV qagamodel® O 20 - %87 |Vimas cemnep 2017147
HVT V' WH)ZH model B mtichannol a1 [veass 283Tev HTLAS CONF-2017.055
LMW - t6 Teu 2b01] Yes 203 syl
i, o O3 s
Clqqqq - 2j - 37.0 218TeV . 170308217
Cittaq I S OATeV: 1 | s conrzorrzr
Cl uutt 2(SS)=3en=1b21j Yes 203 1504.04605
Axial r mediator (Dirac DM) 0 e, 1-4j Yes 361 e 15TeV ), m(x) < 400 GeV | ATLAS-CONF-2017-060
VVyy EFT (Dirac DM) 14,1]  Yes 32 M. 700 GeV mx) <150 GeV 1608.02372
Scalar LQ 1** gen 2e 22j - 32 LQmass 11 TeV 1605.06035
Scalar LQ 2" gen 2, 2 - 32 LQmass. 1.05 TeV. 1605.06035
Scalar LQ 3% gen len =1b23) Yes 203 1508.04735
VLQTT = He+ X Oortes 22b23] Yes 132 |Tmass 12TeV. 1 ATLAS-CONF-2016-104
VLQTT - Zt+ X lep 21b23] Yes 361 |Tmass 116 TeV. 1 170510751
VLQ TT = Wb+ X Tep 2102102 Yes 361 |Tmass 135TeV. 1 CERN-EP-2017.004
VLQ BB — Hb+ X Tepu =22b23j) Yes 203 B(B— Hb) =1 1505.04:
waslmix sl e T o | ———— o
VLG BB Wet X Teu 21b>1ZYes 361 |Bmass 12578V ' cennEp 2017 006
VLQ QQ — WaWq. ley =4 Yes 203 1509.0426
Excited quark g* — qg - 2 - 37.0 |q"mass. 6.0TeV. only u” and d", A = m(q") 1703.091:
Excited quark ¢* — qy 1y 1 - 36.7 |q"mass. 53TeV only u” and d", A = m(q") CERN-EP-2017-148
Excited auark b° - by S bt - 13 [ees 23Tev HILAS.CONF 2018.060
Excited quark b* — Wt tor2ep 10,20j Yes 203 fo=fi=fr=1 1510.02664
Excited lepton 3ep - - 203 A=30TeV 14112921
Excited eplon * sepmr - - a3 A1 a1 2521
LRSM Majorana v 2ep 2j - 203 m(Wi) = 2.4 TeV, no mixing 1506.
Higgs iplet == — (£ 238eu(88) - 361 |Werimass 570 Gev o procketon LA CONF 2017053
Higgs iplet == — (1 Semr - - s O poducion, 84" — (1) =1 at1.20
notop (non-res prod) Teu 1b Yes 203 pe— 14105404
Mlt-charged pricles z - T s O prodcton =5 15044168
Magnetc monopoles - - w O roducon, = g0, spn /2 150906055
L L L
10 1

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

12 DM Simplified Model Exclusions ATLAS Preliminary July 2017

= Dijet
{s=13Tev,37.01b"
arXv:1703.09127 [hep-ex]

— Dijet 8 TeV
{s=8Tev, 203"
Phys. Rev. D. 91 052007 (2015)

— Dijet TLA
{5=13Tev, 341"
ATLAS.CONF-2016.030

— Dijet + ISR

{s=13Tev, 155"
ATLAS-CONF-2016.070
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Regions in a dark matter mass-mediator mass plane excluded at 95% CL by a

selection of ATLAS dark matter searches, for one possible interaction between the

Standard Model and dark matter, the leptophobic axial-vector mediator as
described in arXiv:1703.05703.

=
S S — — .
EXPERTMENT Evgenii Baldin (evgenii.baldin@cern Exotics Search


http://arxiv.org/abs/1703.05703

for lepton-flavor-violating Z deca

T T
SR, ut 3P

wn T T T T T ['el T T |
8 |sLATLAS SR, ut 1P S oLATLAS i
S 10 , o Data S 10 . o Data El
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@ ) @ N Fakes 3
ISR Post-fit mZor < Post-fit [ 7
4 W Zee jup o mZoeelup
w 11, single-t w 11, single-t 3
. Wjets . Wjets 3
—ut (B=10 i
$ 12 T T g
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O gghot L . . . . O o8 . . . . . . .
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NN output (comb) NN output (comb)
1-prong Thad-vis candidates 3-prong Thad-vis candidates

Neural network classifiers are used to discriminate signal from backgrounds,
and the NN output distributions are analyzed in a template fit to data.

B(Z — er) <5.8-107° and B(Z — p1) < 2.4-107°.

? arXiv:1804.09568
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Conclusion

@ LHC and ATLAS are in a good shape. Run 2 will end with the end of
2018. At least for now there are no problems preventing the
implementation of the plan for the data taking (150 fb1).

o Standard Model has been probed with unprecedented precision. No
deviation from the Standard Model prediction is observed so far.

@ Please see "ATLAS experiment — public results” web page for more
information.

» Link to “ATLAS experiment — public results”
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