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The ATLAS Detector @&l&rpﬁé

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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Peak interactions per crossing
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Run |

m LHC delivered 30 fb!
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m Trigger challenge
m Select 400 out of 40M collisions/s and keep the “New Physics”

O pet W ot gt pef W odt

Month in 2012

m Computing challenge
m Reconstruct, store and distribute 400 complex events per second

m Very stable performance
m Data taking efficiency ~94%
= Data quality selection ~924%
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ATLAS in Run 1

Phys. Lett. B 716 (2012) 1-29

m Run 1 Highlight

= A new particle was found:
“Observation of a New
Particle in the Search for the
Standard Model Higgs Boson’
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Delivered: 5.46 fb™'
Recorded: 5.08 fb'
Physics: 4.57 fb”'
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2012, \s =8 TeV

Delivered: 22.8 fb™'
Recorded: 21.3 fb™'
Physics: 20.3 fb”'
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Higgs Boson: Spin and Parity @&ﬂm&é

-
Phys. Lett. B 726 (2013), 120-144
m Reject alternative models N
= | Amas Pogt
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Higgs Boson: Coupling  ATLAS-CONF-2015-044 GAILAS

CAFERIMENI

ATLAS Prelim. |—o(stat. Total uncertainty ATLAS
my = 125.36 GeV ____(sysinc. + ATLAS and CMS Preliminary -
" olieory floonp LHC Run 1 ~CMS
i’-hlys. Rev. D 90, 112015 (2014) 023 '.'ATLAS"‘CMS
—YY ~0.23 : ! — : —* 1o
. E —+
W= 117928 s W L +2o
| | 9o —_—
HoZzz* >4 %% . [ —
w = 14408022 | e -
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lJ, = 109_021 —0:14 ; | E
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Standard Model Measurements

< ATILAS

Standard Model Total Production Cross Section Measurements siius: nov 2015
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LHC in 2015

m The goal for Run 2 luminosity is 1.3x1034 cm25s-!

2016-01-05

m Operation with 25 ns bunch spacing (2800 bunches), giving an
estimated pile-up of 40 events per bunch crossing

Energy 13 TeV, 6.5 TeV per beam
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Long Shutdown 1, 2013-2014 \®

N
/

1695 Openings and Complete reconstruc- Consolidation of the Installation of 5000 300 000 electrical 10170 orbital welding
final reclosures of tion of 1500 of these 10170 13KkA splices, consolidated electrical resistance meastre- of stainless steel lines
the interconnections splices installing 27 000 shunts insulation systems ments

2

< @ 5 "’ Q T g
— e

18 000 electrical Qual- 10170 leak tightness tests 4 quadrupole magnets 15 dipole magnets to be Installation of 612 pres- Consolidation of the
ity Assurance tests to be replaced replaced sure relief devices to 13 kA circuits in the 16
bring the total to 1344 main electrical feed-
boxes
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LHC in Run 2 C\EfW
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ATLAS in Run 2: Improvements SJATLAS

EAFERIMEN!

m Detectors

= [BL, 4'h innermost layer of pixels
(3.3 cm, 2"9 layer at 5.05 cm)

m Consolidation, muon coverage,
LAr and Tile calorimeters

m Infrastructure

= New beam pipe, muon chamber
shielding, new pixel services

m Trigger \\\\ == // .
= Increased L1 rate from 75kHz to 100 kHz | S 7

= New Central Trigger Processor
® Merged L2 and HLT

m Software
= Improved reconstruction software

e

= New analysis framework and data format
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2015 Run in Review %AILAB

m 13 TeV pp 2015 Dataset

= 50 ns data: 100 pb! (y ~ 20) s 5 W T
2 - [CJATLAS Recorded ]

| 25 ns datq: 4 pb_] (“ -~ ]3) § 4:_ Total Delivered: 4.21 fb™ B
- - Total Recorded: 3.87 b .

= Highest instantfaneous luminosity 50 E
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' —— critical than at Ruh-1

=
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Tracking Performance  ATLAS-CONF-2015-064

SATLAS

EAFERIMENI

m Improved tracking performance due to IBL

. . = 4007 ————————— .

m Alignment and tracking performance 5 gof a5 peimon o0 i6ms1ov -

check with B = J /y K*mass T W R

= m(B¥)=5279.32 + 0.10(stat)+ 0.22(syst) MeV 2005 3

1505 o E

- . . 100 — —o— =

m Additional material due 1o IBL, services sof —e—o— E

and new beam pipe o O ' — —

. ] ) o . S 08 _.__.__.__._—-—_‘_:
= Material studies using hadronic interactions s %fee———" ;

. S 4x10™ 1 2 3 4 5678910 20
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Combined Performance

—

—+— Medium
—+— Tight

m Electrons efficiency, full 2015 data £ s ATHAS O, o
driven measurements uoeg Ji::;tﬂi'%% ~— .
0.85% et —

- oo 1y fimr T :

m Photon efficiency, from Run 1 TET L isew
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extrapolation, checked with Run 2 N W e —
E; [GeV]
= Muon efficiency (fag and probe) & 1E§§gdﬂﬁzamuzﬂgﬁﬂﬁﬁa% aﬁaaﬁaﬂaa%aﬂﬁﬂﬂa@ggz:
. Q0 o © oo 90 (eade] '
and energy scale / resolution 2 0% S, osine °99°. o edios e
calibration with Z and J/p data 09t 4
e Data o MC
. . . 0.6— 'g —e— Tight muons |
m Alignment with toroid off data 4| ATLASProlimnary & e Medum muons
. 4 \s=13TeV, 3.3 1" —+— Loose muons —
= Close to design performance ¢ e .
O(10%) relative resolution forTeV. 3 .
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Combined Performance

2016-01-05

o~ 16— -

m Jets MC extrapolated from Run 1 3 1osE- aTLAS Preliminary —~-Data
9(3_|_-|_04 5_ \s=13TeV, 3.3 fo' +g%th|§821 _E

. B = Multijet Event Tosherpa st 3

= Many checks in Run-2 data § 'O annood EmEs oty O
. =_F1. E_ lead jet <12 _E

= JES balance photon-jet > 1.01E- m . =

. . S e ——

= JES balance with multi-jet == E
0.982— —;

ERITS :

= MET extrapolated from Run 1 = -
: : = 6x102 10° 2x10° 3x10°

= mulfiple checks in data B [Gov]
107 LA o o — T

g ATLAS : Simulation Preliminary §

= Flavour Tagging - I
= Improvements from IBL and new g " E
algorithms g E

= Improved light jetf rejection by 4 g b

= MC calibration checked with top M E
quark events [Lemsoevies TS >

= Fully consistent within uncertainties
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W and Z Cross Sections ATLAS-CONF-2015-039

LA L L N Y L L L B B B

m Proton Structure
. ATLAS Preliminary
m Probed by various hard processes 13 TeV, 85 pb’”

- ofid / sfid
Ry w =oy-/ oy

m W, Z jets...
= Include in global PDF fits

[ total uncertainty
stat. uncertainty

A ABM12LHC
v CT10nnlo
m NNPDF3.0
% s LI L L L L L L L O D L B . MMHT1 4nn|°68CL
G 10°E e Data Z—ptw 3 T R N
P - [JMC Stat. ® Syst. Unc. ~ ATLAS Preliminary 7 1.15 1.2 1.25 1.3 1.35
=Pl W ' } fid / ~fid
2. [ [JZ-upwu 1 ] 6% / 6l
£ 10" I Diboson 13 TeV, 85 pb 5 W W
E DZHT_‘,T_ E %‘ _I T T T T | T T T T | _1
10° [@Top _ = - ATLAS .
= E = 2.2 ) .
- - ?\ L S i
2 | . - -
10° g - z | I
- *e B 2 .
10 w E; : :
= = © i I Ldt=33-36pb"' |
L] == I I I S EE F T D F s 1'8__ @ Data2010 \s=7TeV) mmm total uncertainty __
g 1.2 ' | O wmsTwos @ sta®sys ]
c%) 11 | [] HERAPDF1.5 uncertainty i
S 1 /A ABKMo09 68.3% CL ellipse area
< 0.9/ 1.6 Jroo N
o 08 - I | | 1
70 80 90 100 110 0.4 0.45 0.5 0.55

olid. BR(Z/y*— I'T) [nb]
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Top Quark ATLAS-CONF-2015-049

m Top quark cross section consistent ATLAS Proiminary
with NNLO+NNLL QCD |
calculations

P data + total uncertainty
data * stat. uncertainty

I
. A ABM12LHC ke
= Probe as a function of center of v CTionmlo
Mass energy ®  NNPDF3.0
® MMHT14nnlo68CL
(NNLO QCD |nner uncert PDF only)
w 10°F | | | = TS —d e
= = 3 0.15 02 025 03 035 04 045 05
o -~ ATLAS Preliminary © Data - o/ ¢!
5L _
W 10°F \s=13TeV, 85 pb" E'“
c L - Smgletop:r— —— T T T
- e'e . . 3 A e is=13TeV, L=7oph’ ATLAS Preliminar
10*E Wi Zdgets 5 o 10T el e .
: Diboson 3§ [ Buustnviemanl
103 = - NP & fakes = 3 B (.) f:;e\t: \7sT=e;IT:v, tifgﬂb‘
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- (&) - -
10 3 e :
- =
]
10 4 g |
3 E== NNLO+NNLL (pp)
+ : Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
1 ' = my,, = 172.5 GeV, PDF & a4 uncertainties according to PDFALHC
; 102 1 I 1 1 1 I 1 1 1 l 1 1 1 ]
6 8 10 12 14
0 1 2 3
\s [TeV]
b-tagged jet multiplicity .
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Higgs in Run 2

ATLAS-CONF-2015-059
ATLAS-CONF-2015-060

m Mass taken 1o be ATLAS-CMS
combined measurement

= my = 125.09£0.24 GeV
Phys. Rev. Lett. 114, 191803

m Diphoton channel
m Sensitivity to SM Higgs: 1.90
m Observed: 1.50

e data
—S+Db

fit

- - - background, b

pp—H—yy

\s=13TeV, 3.2fb"

my, = 125.09 GeV

uuuuuuuuu
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|||||-$-|||||||||||||
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> 16 e
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0 14:_H—>ZZ*—>4I
m Four lepfon channel g 12f#™ 22
. . [] L
m Fully inclusive @ 10F
m Sensitivity: 2.80 8 |
6_
m Observed: 0.70 E
4r
)
0
8
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Long Range Elliptic Anisotropies

m Same-side ridge in high multiplicity events in p-p system,
seen by by ATLAS now at 13 TeV

= Two particle correlations as a function of azimuthal angle and
pseudorapidity

m Collectivity in small systems?

m Tesfing ridges in pp and p-Pb collisions might give insight in underlying
physics and may help distinguish between competing explanations
CMS pPb \'s,,, = 5.02 TeV, N, """ 2 110 (b)

ATLAS 0.5<p*’<5.0 GeV
1 <Py <3GeVic \s=13 TeV TN NE=2120
arXiv:1009.4122 : NS
arXiv: 1509.04776 " L&\
.§_ % 1.8 -
Z —
& S 1.7 g 1.0
<

2016-01-05 39th Symposium on Nuclear Physics - Oliver Stelzer-Chilton (TRIUMF)



Summary of Total Run 2 Cross Sections

o) = |
.9.- = Prediction
il Q@ Measurement
© 10 E_ inelastic o
10° pp—o W z*
Cpp > Z/ yr
10%E
10° =
1k oot
= ppotg
1 01 :_ pp — H §
= A
= pp > ZZ
1 00 P TS B
4 6
2016-01-05

B H H <

ATLAS Preliminary

T

M

| IIIIIII| | III[III| | IIIIIII| | IlIIIIIl | IIIIIII| | IIIW{I IIIII[I| | III[III-

1 1[4- L
Vs [TeV]

Q@ inelastic
7 TeV, 20 ub™', Nat. Commun. 2, 463 (2011)

13 TeV, 63 ub'1, ATLAS-CONF-2015-038

L ppo>W

7 TeV, 36 pb™!, PRD 85, 072004 (2012)
13 TeV, 85 pb™", ATLAS-CONF-2015-039

Y ppo—>Zly
7 TeV, 36 pb ', PRD 85, 072004 (2012)
13 TeV, 85 pb ™", ATLAS-CONF-2015-039

& pp >t

7 TeV, 4.6 fb‘1, Eur. Phys. J. C 74:3109 (2014)
8 TeV, 20.3 fb'1, Eur. Phys. J. C 74:3109 (2014)
13 TeV, 78 pb ™!, ATLAS-CONF-2015-049

5 opp—1q

7 TeV, 4.6 fo'", PRD 90, 112006 (2014)

8 TeV, 20.3 fb™!, ATLAS-CONF-2014-007

13 TeV, 3.2 b, ATLAS-CONF-2015-079

O pp—H

7 TeV, 4.5 fb™', arXiv:1507.04548
8 TeV, 20.3 fb", arXiv:1507.04548
13 TeV, 3.2 fb™!, ATLAS-CONF-2015-069

L pp—2Z

7 TeV, 4.6 fo'', JHEP 03, 128 (2013)
8 TeV, 20.3 fb™", ATLAS-CONF-2013-020
13 TeV, 3.2 b, arXiv:1512.05314
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Motivation for New Physics

Now that we found a Higgs, we know there has to be New Physics

Option A D. Morrissey
* Introduce new particles with mass M ~ TeV to cancel off quantum

corrections above this scale (e.g. SuperSymmetry, VLQ, eic) TN
Option B ¢ L
* Physics “as we know it” ends at scale A ~ TeV. O """" oo T

.............................................

................................

......

=> Many new resonances with masses near /\_
Option C

®* Multiverse, our universe happens to be observable

— weak scale has its special value “by accident”

=> Still need to explain: dark matter, matter/antimatter excess, efc.
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Early Searches for SUSY %AILAB

m Af this early stage of Run 2, main focus , . | L ewa
is on strong production of Gluinos and | ol e —susy
Squarks L

VS =7TeV |

m Ratio of 13 TeV / 8 TeV cross sections w©'}
m Squark and gluino 1.5 TeV: 35 L
= Squark and gluino 1 TeV: 15 V

100 200 300 400 500 600 700 800 900

m 44 signal regions covered, large m, .. [GeV]
number of decay chains including jets,
MET, leptons, b-jets

p q
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Strongly Produced SUSY ATLAS-CONF-2015-062

T T T T T |
ATLAS Preliminary e Data2015
2N SM Total
\s=13TeV, 3.2fb" [ Multi-jet
I W+jets
ti(+EW) & single top

m Search for squarks and gluinos in 6 ,
signal regions aiming at simplest oo
production and decay modes K \
m 2-6 jets and Missing Energy

Number of events

-

m 44 signal regions covered, large mm\g\\\%\\\\\\\\\\\\\\\\\\\_wr\\w
number of decay chains including :

2l 2jm 24t 4jt 5§ 8jm 6jt

jets, MET, leptons, b-jets

~ o~ ~0-0
g9 — qqqa, X,

B T T T | T T T |' T ] T T | T ]
L ATLAS Preliminary 2 Observed limit (#163)
eory:

W '}1200 :—O-Iepton +2-6 jets + ETSS .....

q

Expected limit (£1 o)

's=13TeV,32fb" —— ATLAS 8 TeV, 203 b

0
1000
All limits at 95% CL

800

600

III\III|III|III|III|II

m Background estimates from
dedicated control regions ===l ===

m; [GeV]

Limifs on gluino mass reach 1.5 TeV gh
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Strongly Produced SUSY || ATLAS-CONF-2015-067

%105 IIIIIII-I-IIII‘IolData2015||€
O] ATLASTP\I‘/eIIml?ba:'y W Total background 3
o \s=13TeV,3.3fb [ ]
. . . . 0 4

10 Gbb pre-selection [ Single top
m Search for gluinos in 8 signal regions 3¢ ... o my 100,250 I £ WD 2
with multiple b-jets aiming at AL s QT 4
=

decays b and top quarks
= Multi-b signatures

m Signal categories, no lepton and 1
lepton, MET and mulfiple jets
including b-jets

Data / SM

0 a9 poducto g —>bb x m(q) m(g)

C ATLAS Prellmlnary ATLAS 8 TeV, 20.1 fo”
1400 [~ 513 Tev, 3.3 10" B e pectedlmt( ) E

1000

800 :

600 |-

b . 4oo;
m Top background dominant, from 200 f
MET conftrol region T R " R VT R

TR .
1600 1800 2000
ms [GeV]

Limits on gluino mass reach 1.8 TeV p§
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Early Searches for New Phenomena %

m Ratio of 13 TeV / 8 TeV cross sections
m /' at3TeV: 20
m Excited quark g* at 4 TeV: 56
= Quantum Black Hole at 5 TeV: 370

m Quantum Black Hole at 6 TeV: 9000

100 ————7 ' T

ratios of LHC parton luminosities:
- 13 TeV/8TeV,7 TeV/8TeV

WJS2013

99
S Xe ¢ P
[ /a9 T . -7

10

luminosity ratio

[ MSTW2008NLO
0.1 Lot

1 ' I 1 1 ‘\
1000
M, (GeV)
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Dijet Resonance Search arXiv:1512.01530

. . . n T T T LR DL LS LAY RALLLLELE) WL
m Search for peak in invariant c f ATLAS .
1 — - =
mass spectrum il ?\,\ \s=13 TeV, 3.6 fb” e
- « Data .
: 4 4l e — Background fit .
= QBH, excited quarks, W', 7/ 10'e — Bomptuntor interval e
C --o- q*, mq*=4.0 TeV i
. . 3 — —
m Background using simple 10° o GBH (BM), m, =65 TeV—
analytic fit function L N
e gl ] b || 5o f
S Fis=13Tev ™y, o - 10 QBH (BM) —
F36fo! ":C_"QBH RS) EDN 3 = p-value = 0.67 1 b =
ly*| < 0.6 Y t I Fit Range: 1.1 - 7.1 TeV i
10"5— \‘.\"\“ = 3 1 §_ |y*| < 0.6
; A i o R
102 = 3 2 ZE_
¥ —— Observed 95% CL upper limit g s
T e Expected 95% CL upper limit ] c s =
10°E 2 e 68% and 95% bands _ &%’572:
B . = :JE:S.U. . .t.l|t.........|:::::::::|:::::::::|::"::::'::::::::::::}:.._:
% - , i E Q = ncertainty » I ‘ 3
x PN --q 52 o eessssssessssssostsssccssusestsnungeottitety bt H} E
° 3 82 715_ I I “..“’I*+++++I+ | | _E
: 2 3 4 5 6 7
107 m; [TeV]
10*2;
Mass [TeV] Mass [TeV] Limits on QBH reaching 8 TeV ¥
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SUATLAS
A EXPERIMENT
http://atlas.ch

Run: 280673
Event: 1273922482
2015-09-29 15:32:53 CEST

Di-Jet Event

Highest Mass Central Dijet
pT,=pT,=3.2TeV

m, =6.9 TeV

MET =46 GeV




Dilepton Resonance Search

ATLAS-CONF-2015-070

ATLAS-CONF-2015-072

Main background DY taken from MC
m corrected at NNLO using mass dependent k-factor

T

Data

1) T T T T T T T T 1%} T T T T T T T T ! T . '_ ! !
€ € ATLAS Preliminar
E 10° ATLAS Preliminary ¢ Data :;’ 10° ATLAS Preliminary ¢ Data 10° 13TeV 3.2 fb'): @ Top Quarks
fs=13TeV,321b" Czy fs=13TeV,321b" Jzr L4 S % Moo & Wajets
10° Dilepton Search Selection [l Top Quarks 10° Dilepton Search Selection  [Jl] Top Quarks 10* /3 Drell-yantt :
[ Diboson [ Diboson 3 —— Z2TeV
104 : 10° 10 QBH RS 2 TeV
[ Multi-Jet & W+Jets — :
. 102 [ Systematics
10° —Z,(3TeV) 10° — Z,(3TeV)
—— Ay =20 TeV —— A, =20 TeV 10
10? 10? 1
10 o
* 10?
1 10°
-4
10" 10
10°
1072 = Lo :
E 15 o -
¢ t - . [ - ]
o | I IS OO S g o I F - . v : =
2 4= 2 Cog - % o Ty G g
C\ﬂ o 1. = e 1.2 10 ?-‘; - - - — 3 ]
8 g aoeseststety LN S ]
g 8 0.8 “+++Y+ 0.5 = i _i_ —
p— - * = Y] e —— p— — - : T F i H .
2000 3000 100 200 300 400 1000 2000 3000 200 300 400 1000 2000 3000
Dielectron Invariant Mass [GeV] Dimuon Invariant Mass [GeV] Moy [GeV]

2016-01-05

Search for Z'

= Same flavor (ee, yu)
m 95 % CLlimit on SSM Z at 3.4 TeV (2.9 TeV from Run 1)

= Opposite flavor (e i)
m 95% CLlimit on SSM LFV Z at 3.0 TeV (2.5 TeV from Run 1)
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ATLAS

EXPERIMENT

Run: 280319

Event: 472098394
2015-09-25 16:25:21 CEST
Z' to 2e candidate Event

Di-Electron Event
High Mass Dielectron
ET,=370 GeV ET, = 246 GeV
m,,=1.8TeV




Diphoton Resonance Search

m [Inclusive search, optimized for scalar resonance
= Typical prompt photon purity 20%

m Background using analytic fit function similar to dijet search

k

zaj log(x)’
FueCsb{a,}) = (1= x") 27

m Signal Model use double sided 2 1o c £\ aas 0 =

Crystal Ball function Y Xow ]

» Narrow width approximation T e E

. - Power Law il

| I_Orge WIdTh 10 Power Law ~(m7y)rnH‘“" =

= Use parameters from fitting - ame

simulated samples with different - K -
widths up o 25% resonance mass 520 540 560 580 600 620 640 660 680

m,, [GeV]
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Diphoton Resonance Search ATLAS-CONF-2015-08]

m Events with mass > 200 GeV are included in unbinned fit

> 10— 7 77— E|
8 ATLAS Preliminary 3 9 1k T L
o - ® Data T T = E
AT = = = 3
‘g E —— Background-only fit E E— - 4
g F 1§ 1w0'e .
10° = is=13TeV,32f" = 3 = -
- - 10°% E
10 E - ]
i i 10°E ' R
1= = = ATLAS Preliminary 3
i - - (s=13TeV, 32" ]
10_1 = | 4 ey ——+ I 10—4 g_ —— Observed _§
o L T B L B L B B E C 4c 3
g 15;_ _; : --------------------------------------------------------------- :
% 102_ * + _z 10—5 1 1 | 1 | - | 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 |
§ 5E- H l + = 200 400 600 800 1000 1200 1400 1600 1800
o E | =
E —g%— (X K + | —% My [GeV]
; —10;— ® _; .
g 156 o 4 m Data prefers a width of 6% under

N [TTT
o
o
N
o_
o
D
o
o

800 1000 1200 1400 mt:([)gev] _I_he I_W hypo_l_hesis

m INn NWA, an excess of 3.60 local is = Local significance increases to 3.90
observed at a mass of 750 GeV = Including LEE in mass and width of

= Including LEE in range 0.2-2 TeV, up to 10%, global significance is
global significance is 2.00 2.30
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Theory Community

2016-01-05

HINT OF NEW BOSON SPARKS FLOOD OF PAPERS

In just 9 days, physicists have posted 95 papers on the arXiv preprint
server about tantalizing results at the Large Hadron Collider.

Number of papers submitted
to arXiv (cumulative)

0 - . —————..

15 16 17 18 19 20 21 22 23 24

December 2015 onature
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Diboson Search with Jet Substructure

m Nominal boson ngg]ng *g Obzgz'A'fLA's's'i'rﬁaiatiaﬁ'Firé'n'rﬁi'n'ar'y'" o
S ook TSI o oo :
M M —_ > 0.18F cut — 270 Mgy =4 —
H AI’]TI—kT JeTS R—] O 8 E In™h<20 200 <pI™" <350 GevV ]
) % 0'16; Vs =13 TeV +W;i;ts E
= p; dependent selection on S 31:— . e E
. = . :_ Truth _:
energy correlation, separately 01" & by <E000GeY
for W and Z 0.08-1 T o s E
ow LT
s W and Z peak in data from 002 o e, Tabt
.o O Bnnspiisimtpiersfin 500 e N~ = T OO S I
leeT even’rs! 20 40 100 120 140 160 180 200
Jet mass [GeV]
> SRS L L BN AL L B L BN RNLENL LA ENLENLEL N BN BELRILL . .
§1000_— + ATLAS  Preliminary ® P%% 0 ] Various VV final states
P C Vs=13TeV, 267 0 TENE 2 ZV (with Z to dilepton)  ZV (with Z to wvv)
L% 800: 10<N,,<19 =+ Fitted bkd. _: v Y
600:— g —: NS
400:— —:
200:— _’;
O_ hLm_.mlm.rnlrn.mlm.rnlrn||_ -
'33 300 J &“\
£ 200
Q 100
0

60 80 100 120 140 160 180 200 220 240
m, [GeV]
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Diboson Resonance Search

m Signal regions

LV (with Z to dilepton) ZV (with Z to neutrinos)

[2]
€ 03 -+- Data >
o 10%F ATLAS Prellmlnary . [
o 1376V [ Ldt =32 fb-" £71 HVT model A 1.5 TeV 3 0} ATLAS Preliminary —e— Data 2015
VE=18TeV JLdt -3, 3 Z+jet 2 10? 1 Wijets
j j Mg = \s=13TeV [Ldt=32fb C W+
o[ ZW signal region [ SM Diboson [ [ Z+jets
10% r— > X— WZ— vv J -
op Quarks w 1o /it
A Z Slat.@Syst. Uncert. [ single top
10! ! Z - - - Pre-fit background ] 1 - diboson

%424 o (stat. + syst.)

-~ HVT— WZ (m = 2TeV)

O e = I— Pre-fit background

107 S e |

107 B,

107 N
§ ;E WMW %vﬁ/////%///////////////////%

500 1000 1500 2000 2500 3000 500 1000 1500

m(teJd) [GeV]

m All analyses have similar sensitivity
ranging between 1.4-1.6 TeV for
HVT addition vector boson

m Inferpretations also in Higgs and
spin-2 Gravitons
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ATLAS Preliminary
\s=13TeV,3.21b" Top quark

WW Signal Region I Dibosons
Z+jets

-=-- HVTm=1.6 TeV
2, Fit tot. unc.

///'

Data/MC

;w%//// L

500

1000 1500 2000 2500 3000
m,, [GeV]

m,. [GeV]
)
S
< 10
=
T
S 1
I I
T C
g 10
© :
10°E
_3 1 1 I 1 1 1
10 1000

R
ATLAS Preliminary
\s=13TeV, 321"

T T T T T T T T T
----- Expected 95% C.L. upper limit

—&— Observed 95% C.L. upper limit
- Expected limit + 1o
|:| Expected limit + 26

------- o(pp — HVT — WZ) Model A, g =1

IIIIII Il lIllIIlI L1l L

L
1500

PRI T T T RS S R
2000 2500 3000
m, [GeV]



Diboson Resonance Search ATLAS-CONF-2015-073

H 10 g7 T
m Modest excess in Run | - ATLAS o
\s=8TeV, 20.3 fb ==
10° ’ —— 15TeVEGM W', ¢ = 1

2.0 TeVEGM W', c =1
—— 25TeVEGM W', c=1
—— Significance (stat)
I Significance (stat + syst)

WZ Selection

m 3.40 local / 2.50 globAal

Events / 100 GeV

m Run 2 analysis very similar '
= Functional fit to background

m No significant excess observed h

ege o o Q 3
o
= Sensitivity not high enough to probe 5 20
- HL:) 8 .............
Run 1, thus consistent 5 f M E
» -2 | i [ | =
1.5 2 2.5 3 3.5
m; [TeV]
>103 T T LI B L L A B B >‘|03"‘\"‘1"‘|“'!"'\"‘\"‘\' >‘|03 L e e e L I I
8 ATLAS Preliminary —*— Data 2015 8 ATLAS Preliminary —*— Data 2015 8 ATLAS Preliminary —*— Data 2015
_ -1 — Fj i 1 _ -1 — Fi i 1 _ -1 —_— Fi 1 1
8 10? Vs=13TeV, 32fb Fit bkg estimation 8 - Vs=13TeV, 3.2fb Fit bkg estimation 8 102 Vs=13TeV, 3.2 b Fit bkg estimation
% Fit exp. stats error % Fit exp. stats error E = Fit exp. stats error
g ZZ selection g C WW selection g F WZ selection
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Summary @AILAB

m ATLAS made major changes to detector (IBL), trigger/
DAQ, and software frameworks during long shutdown

m ATLAS and LHC working well at 13 TeV with 25ns collisions

m Run 2 is well underway!
= Many new results public with full 2015 dataset

m Cross sections for many new physics
increased significantly

m Modest excesses need more data

m Eagerly awaiting a much larger
Run 2
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Pentaquarks

arXiv:1507.03414

m Discovery of a new class of QCD bound states by LHCb

m | am a member of the ATLAS
collaboration, but figured |

had to cover this at a Nuclear

Physics conference
m See talk by C. Ramirez

m Satisfactory fit of the structures
seen in the J/p p mass spectrum
it is necessary to include two Breit-

Wigner amplitude states
m Significanceis > 9.00
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