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This Year's Data

O Set arecord for the highest integrated luminosity (we got more data in 2016 than in all of Runl).

0,4 fb! per day ! (in RUN-1 ~1 fb"! per week)

Total dataset recorded around 36 fbl.
Good for physics: 93-95% (33.3-33.9 5 fb1)
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High luminosity problem

Max Lumi 1.87 1033 Max Lumi 12.4 1033
Efficiency 96.6% Efficiency 94.4%

» [ ATLAS Online Luminosity Run 299055 ‘@ __E ATLAS Online Luminosity Run 311481
~ F , v 180 :
= - [___] LHC Delivered All = = [__]LHC Delivered All
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= 2 12f
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8 £ 10F
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3 F - F
1 o
5 4
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Avg <Events>/BX 195 2 O S 8
S 7E ; Avg <Events>/BX | 28.5| B 7E o -
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High luminosity and TRT detector

TRT Barrel Occupancy vs lumi
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2015:

@730 GeV

3,40 local significance

2016: No significant excess observed with

four times larger statistics.
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44 events observed in 118-129 GeV
Expected background: 9,7+0,8 events

Expected signal at 125 GeV: 16,2 events Expected signal at 125 GeV: 22,3 events
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Combined H—yy,ZZ @13 TeV

Q Higgs production is seen with local significance 100 (8,60 expected)
Q Evidence for VBF H production is about 40 (1,90 expected)

O o(pp—H+X) = 5997 g ,(stat) *4# 3 5(stat) is determined from fiducial measurements
and combined with older results at 7 and 8 TeV

ATLAS Preliminary m,=125.09 GeV o) AL T T T T
ob 465% CL BSM Predicti 7 i AH—yy 8 H—ZZ*—4l OCD scale uncertainty
-8~ Observe: rediction b& 80 - ¢ comb. data syst. unc. mm Tot. uncert. (scale ® PDF+o. ) h
Ogor - L
Sver —
OVHhad —_——
SVHiep —_— i Vs=7TeV, 451"
- . - Vs =8TeV, 20.3 b 1
Oiop —— Un Vs=13TeV,13.3 " (y )148fb zzn
e 7 T8 9 10 i1 12 13
Vs [TeV]
l,l O-meas/O-SM—l 13 O 18
Decay channel Total cross section (pp — H + X)
Vs =7TeV /s =8TeV Vs =13 TeV
H — vy 35715 pb 30.5727 pb 37715 pb
H— ZZ* — 44 3372% pb 3712 pb 81718 pb
Combination 34 4 10 (stat.) T3 (syst.) pb  33.3723 (stat. T (syst.) pb  59.0797 (stat.) T3¢ (syst.) pb
SM predictions [7] 19.24+0.9 pb 24 5+ 1.1 pb 55.5757% pb
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Total production cross section
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Q pp—X
7 TeV, 20 ub™", Nat. Commun. 2, 463 (2011)

8 TeV, 500 ub™, arXiv:1607.06605

13 TeV, 60 ub™, arXiv:1606.02625
Eop->W T o2y

7 TeV, 36 pb™", PRD 85, 072004 (2012)

13 TeV, 81 pb™, PLB 759 (2016) 601

2 pp >t

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

T pp—>tq

7 TeV, 4.6 fb™", PRD 90, 112006 (2014)

8 TeV, 20.3 fo™!, ATLAS-CONF-2014-007

13 TeV, 3.2 fb™!, ATLAS-CONF-2015-079

5 pp—H

7 TeV, 4.5, Eur. Phys. J. C76 (2016) 6

8 TeV, 20.3 fb™!, Eur. Phys. J. C76 (2016) 6

13 TeV, 13.3 fo™!, ATLAS-CONF-2016-081

3 pp - WW

7TeV, 4.6 fb”, PRD 87, 112001 (2013)

8 TeV, 20.3 fb™, arXiv:1608.03086

13 TeV, 3.2 fb™, ATLAS-CONF-2016-090

T pp - WZ

7 TeV, 4.6 fb™', Eur. Phys. J. C (2012) 72:2173
8 TeV, 20.3 fb™", PRD 93, 092004 (2016)

13 TeV, 3.2 fb™, arXiv:1606.04017

L pp—2Z

7 TeV, 4.6 fb', JHEP 03, 128 (2013)

8 TeV, 20.3 fo™!, ATLAS-CONF-2013-020

13 TeV, 3.2fb™", PRL 116, 101801 (2016)

27 pexabpsa 2016

HayuyHas ceccus O2BS



Measurement of the W -boson mass

Result based on 7 TeV data. Precision comparable with the currently leading measurements
performed by the CDF and DO collaboration.

1 I 1 | 1 1 I 1 | 1 I 1 I | 1 I 1 I I I I 1 I I
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D 13 °
Ny
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B mmmmmmm e BB __
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(AN T R I TN SO TN T NN N T
80400 80450 80500
m,, [MeV]

o by by by
80250 80300 80350

my = 80370+ 7 MeV(stat.) = 11 MeV (exp. syst.) + 14 MeV (mod. syst.)
= 80370 + 19 MeV

27 pexabpsa 2016 HayuHas ceccmusa O3B 10



Angular coefficients in Z— |l events

Bknaa TTUE® - aHanu3 MHOOHHOro
KaHana, TeopeTuyeckme pacyeTbl

do 3 U+L

dp% dy* dm” d cos 6 do 167 dp% dy* dm*

do

KO3(ppULUEHTOoB...: A. Exunos,

(1 +cos? @)+ 1/2 Ag(1 — 3cos® @) + A; sin26 cos ¢

+1/2 A sin® @ cos2d + Az sinf cosé + Ay cosé

+As sin? @ sin2¢ + Ag sin26 sind + A7 siné sin ).

O.®epuH

Measured the full set of angular

<o R g % ] coefficient as a function of p+£
< oof ATLAS ; E 8 sk ATLAS . E
8 TeV, 2031 BE T 019 8Tev 2031 . The measurements are compared
0155 2 o ooy ++H‘H+ E < odf o e 3 to the most precise fixed-order
F —s«— POWHEG:+MINLO Z4j \ ] ! F—=— DYNNLO(NNLO) . . .
o1 b E S o F —— powsEcamLoz: i calculations currently available
r ¢ {}I 14 o 0.05—mMa— — 2 . .
g R M ied iy o 8 r i O(a?,)) and with theoretical
0.05- zwﬁ].ﬁé g E ol ——— e N R = A .
g e ] : = : predictions embedded in Monte
e s E < 0.05 ‘%_ ;fi+ | Carlo generator
~0.05- E o #’Tﬁ +j:_i The measurements are precise
Ol pre : orbe T enough to probe QCD
o7 [GeV] ' 1 10 10? corrections beyond the formal
P7 [GeV] accuracy of these calculations
< [ . g - and to provide discrimination
004~ ATLAS T % ooal atias ] between different parton-
L ] [ 8TeV,20.3 fb" ] shower models.
002 T Bwoumo # T 002 2~ Bwommio, . A significan_‘r deviation from the
i A % $+ . [T PoWHEGMMINLOZ 4 | #ﬁ ] O(a?;) predictions is observed
i ¥ ] ot Saade il % ] for Ap-A,.
002l — - 11 Evidence is found for non-zero
i ] -0z E As ¢ 7, consistent with
_0.04l- —t] I i expectations.
L -0.04 .
1 10 10
p$ [GeV] p$ [GeV]
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Precision studies of py and ¢™* of Z-boson

0 Tes’r redictions of Bknaa TTUE® - aHanus 3nexkTpoHHOro
D predictions i all order f a, complimented with Parton kaHana: A.Exinos [l. Tyaxa
%owgrﬁ PS) ° arordero omplimented W arto MFOOHHbIM KaHan: [1. MancTpuLleH

> Soft-gluon resummation and hard jet emission

> Non-pertubative effects (initristic parton transverse momentum)
O Results can be used for

> Tune Monte-Carlo generators

> Improve re-summed analytical calculations

> measurement of electroweak observables (e.g. W boson mass)

quark/gluon

q) —tan( ¢) sm(H )

et H;=arccos(tanh(%))

> 1015 TTT | L ] L I LI l TT T T I TT 17T | TT T T l TT T T ] TTT % 1014 T
[0} 3 ATLAS Internal .lv
(0] 1 013 ?gtﬁgﬁ-ev Internal Mee - W Iy (C\DI 1 0: > @:13 TeV pTZ - Wes |
% - [z« I 11%11 %Z_’" 2m * Il
€ " - Dib c _ -1 Dibosons ¢ ~
ac) 10 f Lot=36470.16 pt” E tt '&O:i:; top § 110(1)3 f L1=36470.16 po I tf & single top zrm pT
Lﬁ 1 09 []z»ee L 1 08 [z+ee
107 —e— DATA 107 —e— DATA

Analysis started in
October '16

First results shown at
the end of November
PNPTI team will
participate in all

Q 14 Fr ] Q W T = activities for both

2 VR e ad RV e S channels (for ATLAS

I ——— = T = confribution the main
60 70 80 9 100 110 120 1% ;;: [Ge\}]J 0 700 200 300 200 Zbosonp [Ge\?]w channel - ZICCTFOHS)
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Search for heavy neutral Z'-boson (1)

O Many models predict additional heavy bosons that decay REAIEERICRRGINIERRTRILLENE
to dilepton. Use Sequential Standard Model (SSM) Z' as [Nt
benchmark model

d Search for high mass states with dilepton: Z' — |l , Js

[ Observable - dilepton invariant mass i BTN e M

A The major not reducible background: Z/y*— Il R 2

B.TTauepa

ire)
=
o

o

T

IaEARNuR R I o e
- ATLAS Internal

. . 102
0 The search uses 36.5 fb-1of proton-proton collision ;
data, collected at s=/13 TeV during 2015 and 2016 0%
years 104
I T PR TOUTE ST TONE PN T -
EICCTI"O“S MUO“S 05 1 15 2 25 3 35 4 M:[%'eVis
- s=13TeV, 36.5 " e {s=13TeV, 36.5 b Ziy*
DiIep::nTSe\zlz;ri?lsséll)ection 53?&?&1?@ i DileplgnTSZa::ig;tl’ecﬁon -Tc:lp Quarks l-op‘ HGG J'|(T3B) O)KM p. (T3B)
[ Multi-Jet & WaJets 10 ] Diboson
—Z,(2TeV) 10* — % @TeV) 2010 1.048 1.088
—7,(3TeV) — 7, (3TeV)
T H AT — BTey 2011 2.22 2.25
102
10 2012 2.9 2.87
! 2015 3.11 3.19
107
0;2 102 2016 453 452
g 1: LSS AL S A L Lo u ”:::A:::z % 1‘:; il | In The absence of any Slgnal Se-‘-
o .....e.,‘,*m}il I L BRSO |  the limit on cross-section (oB)
g sh %o'bo'Dielec'tgg'olgvar'sigggM;ss [Ge:] 6260300 1000 2000 i with the CL 95%
Dimuon Invariant Mass [GeV]
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Search for heavy neutral Z'-boson (2)

oo 10°

ATLAS Internal

Global significance for largest excess |
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Search for heavy charged W'-boson (1)

Many models predict additional heavy bosons that decay to
lepton and neutrino. Use Sequential Standard Model (SSM) W' St sSiipr

as benchmark model

Bknaa TTUE® - aHanu3 anexkTpoHHOro

Search for high mass states with lepton plus missing ET g " SRR

1 | romiss = = 4 - Expected limit ]

The observable is transverse mass m, = 2pLE"(1-cosg,) j 1 o TV, 385 et

. . E 95% CL Expected + 26 é

Look for excess above background - counting experimentl! Lo — Observed imit 5
T — Wissm

%10‘2 E

m+ - electrons mT - muons 109

2 107 . ‘......‘;V(TV). AR * . ——rrr ; — .|0_41|23‘|1 El) 4
ATLAS Int | —W'(2Te! « Data € W .
E L foeraTov 36sHT —WETV) W B g ATLASIemal e LW m, [TeV]
107" Y8 =10 16V, 9b. — W (4Tev) Top quark m Vs=13Tev,365f" —W @BTeV) w
oo e Y Setecton CIMulijet 0 W pselecion - — W (4TeV) 7R GuArk Moaens “
gzy IDiboson A

. 5
[CIDiboson 10 CIMultijet

10*

Foa Habn.(TaB) Oxua.(TaB)

- 2010 1.49 1.45
g 2011 255 255
1 2012 3.17 3.24
£ L 2015 4.14 4.21
R Jd R >:29
Beal T U HH ;égE . e In the absence of any signal
Transverse mass [GeV] 200 300 1000 redvarse maes [GoV] set the limit on cross-section

(oB) with the CL 95%
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Search for heavy charged W'-boson (2)

- Tarias e o Ty
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Search of the DM (WIMP) particle
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0 Production of DM pairs can be identified via presence of
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DM AMS-02 results

* AMS has observed that the electron flux and positron flux display different
behaviors both in their magnitude and in their energy dependence.

« The positron spectrum after rising from 8 GeV above the rate expected from
cosmic ray collisions, the spectrum exhibits a sharp drop off at high energies in
excellent agreement with the dark matter model predictions with a mass of ~1 TeV.

Prof. Samuel Ting Thursday 8 Dec 2016
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BEC

- Effective radius
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The first time observe in BEC that the secondaries ar

Correlation strength parameter A:

Q

B.A. Werenbckun u M.I". PbIckuH

The BEC effect is usually
described by a function with
two parameters: the effective
radius parameter R and the
correlation strength parameter

R(Q) = Xe BQ +a+bQ

However it was argue (V.A.
Khoze, A.D. Martin, M.G. Ryskin
and V.A. Sche elskg,
Eur.Phys.J. C76 (2016) 193)
that the secondaries produced
in high energy hadron collisions
may be radiated by small size
sources distributed over a
much larger area of the proton-
broton interaction.

RQ) = Xe ™M@+ (1-N)e ™ +a+bQ

e produced by a number of small size sources

(hot spots) of the radius r, ~ R, (or smaller) with a much larger separation ri~ 2Ry between the
individual sources (hot spots). These sources may be considered as the individual Pomerons or as some
excitations of QCD vacuum medium. The small size, r,, measured this way may be interpreted as the
size of the individual vacuum excitation. Note also that the value of r; is independent on the LHC
beam energy, i.e. this object is a universal one.
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Other technical tasks.....

O Development of Fast Simulation s/w. (A.Basalaev)

Q Validation of electron/photon identification s/w
(M.Levchenko, A. Ezhilov)

O OTvaen UHPOPMALIMOHHBIX TeXHOMOorun U
asTomatusaumm TTINA® (A. Kazarov, V. Filimonov, V.
Khomutnikov):

> Expert support and exploitation of TDAQ s/w at
PoiFr)l’r 1 (AE'EAS). P

> TDAQ On-call experts.
> DAQ s/w librarian.
> Central ATLAS DCS

QO Setup to check the purity of the gas system
components for TRT detectors (S. Katunin)

Q Construction of the sTGC chambers for forward
part of ATLAS muon spectrometer (Phase-1
upgrade)

Q Participation in the construction of ITk tracker-
Phase-2 upgrade (I. Ilyashenko)
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Data Processing and Computing

Worldwide computing resources are crucial
» The computing model continues to evolve: large simulation samples essential for
detailed understanding of the data

Number of running jobs

300000 r

200,000

LYWl ATLAS guaranteed minimum level of resources

100,000

50,000

Ml

0 it
2016-11-13

2016-11-16 2016-11-19 2016-11-22 2016-11-25 2016-11-28 2016-12-01 2016-12-04 2016-12-07 2016-12-10
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ATLAS publication status

q:)B«TLAS: 603
Run 1: 553

Run 2: 50

ATLAS Submitted Papers
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553 Run 1 and 49 Run 2 papers and counting...
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Measurement of the W -boson mass

E 80.5 :_ ATLAS — m,, =80.370 +£0.019 GeV_:

O, = Preliminary B m - 17284 £070GeV
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= (Eur. Phys. J. C 74 (2014) 3046)
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In the Standard Model, my, m; and my are related to each other
Measuring them precisely provides an important consistency test
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