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________________________________________
Outline Q) GALAS

M LHC and ATLAS experiment

M Studies with 7 and 8 TeV C.0.M proton-proton
collisions

M Latest on the Higgs Boson searches

M Precision measurements and test of Standard Model:
Top and Heavy Flavor, diboson,... Well underway....

M Beyond Standard Model: SUSY, Exotics
M Future plans for ATLAS physics program
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The Tools of Trade (LHC & ATLAS) Q) GATLAS

EXPERIMENT

® Operation started end March 2010 @ ,,' i SR w— |
[s=7TeV After start up performance e Q8 Tey
. > TR
improved very fast:

@ peak luminosity 2x103? in 2010 and
3.6x1033 cm™? sectin 2011

¥ 2012 data taking @ /s=8 TeV, peak
luminosity ~7.7x1033 cm2 sec’!

- L T T I I I T T I I I I ]
= 35:_ATLAS Online Luminosity B
2 30:_ = 2010 pp \/'s = 7 TeV B
3 - = 2011 pp \5=7 TeV ]
P €
. 20§ - MATLAS experiment:
g - - v'176 Institutions and 38 Countries,
e 15 E v'3200 physicists (incl. 1000 Students)
10 5.6 fbl @7 TeV
5 :_ parameters:
- 0.048 fb'l @7 TeV Nl N2 ng N; = bunch intensity
oL £ X Ny = number of bunches
ya© X! W oct 0-2 o = colliding beam size

Month in Year
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The ATLAS Detector Q| QATLAS

EXPERIMENT

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
/ \.

B

‘ 1,
/|

5 ,.*-.'&IQ _

ww ==
3]

Inner tracker

o(®P1) . 0.05% pr ®1%
pr

* Calorimetry

' EM - o(E) _ 10% 0.7%
/ E JE D ()

Had : o(E) ~ 50% @ 3%

E VE

e Muon spectrometer
/ o(P1) 905 @50 GeV :
pr
P = (px,py)l olpr) 10% @ 1TeV

— ; pPr
Pr=P sinB| , Magnets

E.=Esinb v solenoid : 2 T
4 | v toroid : 0.5 T (barrel), 1 T
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker (endca p)

- -
n = -In tan(6/2): pseudo rapidity "lﬁg‘;'Levels’ 20 MHz <> 200 Ha

‘;;:;QM

!

General purpose, high resolution and hermetic detector
Inner Detector: |n| < 2.5, precise tracking and vertexing, particle ID, e/Tt separation
EM calo : n| <3.2, e/y trigger, Id, energy and position measurement

Hadronic Calo: [n| <4.9, Tiles (Fe) + End Cap/Forward (Cu-W/Larg) calo: jets, E;
Muon Spectrometer
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Total Integrated Luminosity [fo 7

XPERIMENT

pp Data Collected at 7 & 8 TeV Q) GATLAS

CT T T T 1T 1 7T T r 11 [rrrrrr o[ r 111111 ]

30__ ATLAS Onllne Lum|nOS|ty \!— STeV __ l‘:.| 180__[ 1T I L I L I L I L I IIIIIIII l IIIIIII I__
C N = - ATLAS Online Luminosity .
~  [[] LHC Delivered - T 160 1 -

25 — |:| ATLAS Recorded N '8. E (3 Vs=8TeV, J Ldt=20.81b", u>=207 E
- 2 > 140 [0 Vs=7TeV, [Ldt=52" <> = 9.1

20 Total Delivered: 23.3 fb™' 7 2 120 — —
-  Total Recorded: 21.7 fb™ . £ r ]
- ’ € 100 =

15 C _] - C ]
C N ) 60 C 3
B ] s C .

101~ B 8 - ]
- ] o 40— —

5 = 200 =
0 : ||||| | R R | R Lov v v 0 : OO I45
26/03 31/05 06/08 11/10 17/12

U = Mean Number of Interactions per Crossing
Day in 2012

High fraction of total delivered data was recorded

ATLAS reconstruction algorithms perform consistently well, with

corrections in some cases, for these level of pileup interactions

Precision measurements are wrapping up on 7 TeV data and updating on 8 TeV
Several new searches and present searches updated results with 8 TeV data
and more updates are well underway.......
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———
ATLAS Physics Results

W.J. S1rling, private communicalon
proton - (anti)proton cross sections

109 v v v LA " ’ v v L : 'l . v : 109
1o’ ? Ot . 3 1o’
7 [ ' . ’ 1 <7
10 F Tevatron LHC: 310
10° : ] _,g,«__c 310
10° F S R
10° F : S 410
10° L j / 310°
16 _ om(ETM>~lsl20) o _ o
8 R
£ 10t W : : 4 10’
F o . : E
L z . . 4
© 10° jet - ; 410
:rcm(ﬁ' > 100 GGV) » 3
10" | : j 410"
10° F : / 4 10°
10* £ S P N
10° [E M,=125 GeV 4 10°
10° E 4 10°®
: wJsz012
107 : L 107
0.1 10

Compare strong
interaction

rates with electroweak
Interaction rates

— e.g.topvs. W,Z,H

cm’s”

33

Keep an eye out for
(new) physics processes
whose cross sections
increase dramatically as
LHC moves to design
energy

events/ secfor L =10
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___________________________________________
Standard Model Cross sections Q) SATHAS

8 105 ; ATLAS Prellmlnary
I E 35pb” ¢ 5
o - S— : : LHC pp vIE 7TeV.
° 4 i . 35pb” Theory
10°E : 5 : : o Data (L=0.035-4.6fb")
~ LHC pp s =8 TeV
1%
E : : mm Theory
- . 58 * Data(L=58-20fb"
B il _ ‘ _
— ; 58fb‘
10 10m' | F —E- | :
- 5 1 ofb?t If T 13
i i 46t
- H : H —.—g
10 | '4 :fb ] ; ;2007
B P21 LE =
- ' 4.6
T Tz T = t L ww owz Towe oz

M Standard Model continues to be validated
M Besides finding the missing piece, the Higgs |
M Found impressive agreement with theory across orders of magnitude
M Continuing to explore ever smaller cross section
M Established a stable ground for new physics searches
M Still, deeper understanding is needed (PDF, NNLO QCD calculations,
NLO EWK corr.)
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More Details: Following talks @) Q448

M Luke Lambourne: "Standard Model Physics with ATLAS"
M Joseph David Price : "Higgs Physics with ATLAS"

M Higgs Overview : see Richard Dante St. Denis on Aug. 22
| "Overview of the ATLAS Higgs Results”

M Thomas James Neep: “Top Physics at ATLAS"

M Mathias Hamer: "SUSY Searches with ATLAS"

M Andrii Tykhonov: "Exotics Searches with ATLAS"

M Ina Chalupkova: "Heavy Flavor Physics with ATLAS"

M Only a selection of recent ATLAS results is presented
M All ATLAS public results on

M  http://twiki.cern.ch/twiki/bin/view/AtlasPublic/
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Higgs: Where do we stand? Q| %A&@f

- . H>mw w( || eI o
g % % ob Eoum M, I 1.2
w et L T | E Ty N 0.2
20 355 cusmemmamen ot o153 = M, |02
o 3 - I, 0.1
1l 2oE E Ohad -1.7
0.5 :‘j T aE 25_ i R:)ep -1.1
ok 1 1 AT ‘ i 1?§ ______________________________________________________________ ﬁ ___________ E Ac -0.8
P 1 E E A(LEP) 0.2
S-zoZ— | -og....|....|....|....|....|...,|...|....g A(SLD) -1.9
100 110 120 130 140 15'3[ ee® & 70 80 % 100 1o a0 1":;(: [Ge\;; sinzef,:"(QFB) S L -0.7
A ] L 0.0
A, = 0.6
=125.5 +0.2 (stat) + 0.6 (sys) GeV (ATLAS)E . Al mm o9
Ag‘: :| 25
Last year’s discovery is probably the most R ]|
important event in High Energy Physics il e e T O
in the last 30 years. ml | oo
Will it be the triumph of the Standard . (;} I R B e
. Oy g : : : : -0.1
Model or a gateway to new physics? 2 RO A
3 2 -1 0 1 2 3
Consistency of the Standard Model: (O, Ormeas) / Oreas
By comparing fit results with direct
measurement - no pull value exceeds Experimental precision of m, already
deviations of more than 3 siama. excellent for electroweak parameter fitting
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Higgs Property measurements

oy

0-

1

2+

25 ATLASl o lOlSatl'i ]SbinIO—'
E H— WW* - evuv/uvev Signal hypothesis [ 1o E

20F\s=8TeV [Ldt = 20.7 fb" ef_o [l
: o f=2

15

Mass

Data favors O+ vs

ATLAS-CONF-2013-029 ; ATLAS-CONF-2013-031

125.5 £ 0.2(stat) £ 0.6(syst)

97.8% CL (excluded)
99.7% CL (excluded)
99.9% CL (excluded)

Compatibility of the data

4 with each spin hypothesis
1 Computed using a CL
| procedure.

M Couplings to gauge bosons determined at

the 10% level

M Observation of

Recent Result from ATLAS

@ GAILAS

ATLAS —+ °:sm')) Total uncertainty
o(sys
my, = 125.5 GeV o(theo) +1conpu
H- +0.23 -
7Y a3 [£0.15 —
_________________ Mo 1%%om 015 N
Lowp =16 _1+0.3 -—]:‘;
Highp_ w=177"1+05 -—{—;—-
e o aea :
mass (vBF) M= 190: 206 N I: '
VH categories 1 =1.3"% 109 } 1
H - zzZ* - 4l 0.3 :
X —_—
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
VBF+VH-like 1 X
categories . ......-99] 1 1
Oth :
cateegro ies ! '_‘I'_' i
H—-> WW* - lvlv :
— :
,,,,,,,,,,,,,,,,,,,,,,,,,, 1
0+1 jet . i
2 jet VBF o7 l+o. —]—-'
Comb. H-syy, ZZ*, WW**0-14 :
021 [£0.15 —— :
n=133 o.18 [+0.11 i
0 1 2 3

\s=7TeV [Ldt = 4.6-4.8 fb"

\s=8TeV [Ldt = 20.7 b

M VBF production is at 3.3¢
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Signal strength (1)

M Rejecting zero couplings to fermions at >50 level
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SM: Drell-Yan Cross section @<

M High mass differential cross section in Z/y"—=> e*e as a function of
invariant mass (M,,.) and corrected for detector effects

M Dijet and W+jets background calculated with data derived fake rates

M Comparison with event generators show a good agreement

M No signh of new physics required for this level of agreement

107
10°
10°
10
10°
102

Events

Data
Expectation

e |

LA |

ATLAS \s=7 TeV,I Ldt= 49fb"

—e&— Data 2011

/] Drell-Yan
=2 Dijet & W+jets
] Diboson
I i

70

100

200 300

[pb/GeV] (Born)

do
dmee

ATLAS

EXPERIMENT

arXiv:1305.4192 [submitted to PLB]

L
10" ® E
e, ATLAS
° -¢- Data
10°F oo . 3
® Sys. uncertainty 3
- L . 1
10°F ® Total uncertainty
10*E Vs=7TeV. [Ldt=491f5' ° ]
electron P> 25GeV, | <2.5 o
10 " F 1.8 9% luminosity uncertainty not included ? E
6 1
10 F ! 1 ! ! I T | E
14 Ll 1 1 1 T 1 Ll 1 I -
o v MSTW2008 with 68% CL (PDF + «_) + scale + Plunc.
8 1.2 7
g S N N T MK B S S W -
2 o8 FOVTYDUTTY ]
[= 05 - = HERAPDF1.5 ===-CT10 ==ABM11 - NNPDF2.3 I"m‘m
1 | | | | | ] | L
N T T T T T T T T 3
o ~— MSTW2008 with 68% CL (PDF + «_) + scale unc. I
g 1.2 1
R TR S NN = 3 S SUNNE S {
8 - _L* StE e " 3 oTTETT
- 0.8 . s==ft=T
= == MSTW2008 w/o Pl corrections — -
0.6 1 ] ] R | ]
116 200 300 400 1000 1500
M. [GeV]
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SM: Z + jet production

@ SAILAS

M Inclusive and differential cross section in Z + jet
M Test new NLO predictions of jet multiplicity

M Confirms Poisson scaling for exclusive jet

Events / 5 GeV

MC / Data

and momentum

mul’rlpllcu‘ry bms in high p+ reglme

L I -
ATLAS Z/{ (—>ee)+>1191

anti-k, jets, R = 0. 4
Ldt=461"

pr > 30 GeV, iy < 4.4

—e— Data 2011 (Ys =7 TeV)
3 Z/y* + jets (ALPGEN)
I3 ZiyT + jets (SHERPA)
@ Top

@ Electroweak

= Multi-jets

10°

10*

10°

. |
LI B B B B N B
—— ALPGEN -=-

1oL SHERPA +

0.8

1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
40 60 80 100 120 140 160

mee [GeV]

o(ZI* (= TT) +2 Ng) [pb]

MC/Data MC/Data NLO/Data

JHEP 07(2013) 032

ATLAS
Ldt=4.6fb"

anti-k, jets, R=0.4
P! >3oeev Iy*'| < 4.4

Zlfy‘(—) I’I'l)+jets (I=Ie.p)
~e~ Data 2011 (ys =7 TeV
—m— ALPGEN
—&— SHERPA
o— MC@NLO
—¥— BLACKHAT + SHERPA

MC@NLO: 0
up to Z + 1 partons

| | | ! | | T 1
| T | i

— | |
~¥- BLackHar + SHERPA

v

==Y ——!7‘7/75— —

NLQ of up to Z + 4 partons,

N L

]
1
- ALPGEN

I /
G

/|
—t ; Lﬁ—o'f—hp—mi—-l-—fﬁ—pu*ﬂ'cyg’—
A~ SHERPA 7 /7
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-
Forward/backward asymmetry Z/y* Q) GATLAS

XPERIMENT

A in Z-boson rest-frame is measured and used to
determine the effective weak mixing angle sin20°f,

‘ ATLAS-CONF-2013-043

ool ATLAS, e CC —O— |
3 [ Jracerves-rov amas ALAS eGP 7o ATLASProlminary
g [ o onar Frefiminary. - ATLAS, 1 __—O—det ...... 481" @\s=7TeV
- B /// Other backgrounds 7] ATLAS combined +
: CMS O : --------------- j
60 _— Do _ ..................... ATLASComb|ned .
| e § ......................................................................
0 - o ot __O‘____________ .....
T PUFB L e L.
] SLD, A o 'E[;)Sa_g_@?flf'f_
» S B S
POGFit | ., &
0.22 0.225 0.23 0.235 0.24 0.245
% 1_1; .......................................................................... ; . . Sin29€wf'f
5 | 7 TeV data in lepton pairs from z/y* decays
a E g
0.8l S ST ] A OF — OB
’ ’ e*CF FB -
COSF e OfF +0p
Arp Spectra were found to be consistent oot
with the corresponding Standard Model sin“fy = 0.2297 =& 0.0004stat) + 0.0009(sys)
predictions. consistent with previous measurements, and

as precise as the D-Zero result
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———
W + charm production Q) GATLAS

EXPERIMENT

M measurement of the cross section for the production of a single charm
hadron in association with a W boson: W= /v, (D**— DO(K-1*) 1r+)

M Directly sensitive to s-quark parton distribution function
M Comparison of different PDF parameterization
M Use exclusive reconstruction to identify charm hadrons in the event

M Single charm hadron yield extracted using charge correlation with W+
ATLAS-CONF-2013-045

> [T | llllllll I L L l L I T T 11 | L |_ T I T T T I T T T I T T T I [ T T I T T T I T T T l T T T
% 2500 ATLAS Prellmlnary OSW D** — ATLAS Prellmlnary Data
E B Ldt=4.6 fb D*—> D T—> (KTC)J'E i Ld(it 4.6 fb —843+24+72pb
S 2000F" Vs =7 TeV (2011) « Data . §=7TeV(2011) Stat
> B Wac ] - Stat+syst
w - + BB Wct .
15001 W=p*-7 T - CT10
- for each decaygy, 3" °% - -
B B Z+jets . Y
1000 + « by fitting Am Diboson ] A MSTW2008
" For OS-SS B Top ] H=O= Y NNPDF2.3
- Bl Multijet 1 - ) O HERAPDF15
500 :— o ”“ “"0010-0-0000.0"""’: ) ) 0 epWZ
- - T "= I OW*D'+W'D* T A NNPDF2.3coll
1 | 1 1 1 I | 1 1 I 1 1 I4L L1 I 1 1 1 I 1 1 1 I 1 1 1
135 140 145 150 155 160 165 170 175 20 40 60 80 100 120 140
A m = m(D*)-m(D° [MeV] aOSSS[pp]
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Top quark physics at the LHC

g t

9 poooo] ¢

q t

. f g Boooo ——— ¢ .

M Heaviest particle in the SM: special role in EW
symmetry breaking? Large coupling to Higgs boson

O GATLAS
EXPERIMENT
Top Pair Branching Fractions

final states, "alljets" 46%

Top decays
through
t>Wb

15%

15%

"dileptons"

Tool for precise tests of SM and an interesting hunting place for new pnysics :

L L
[ ---NLO QCD (pp) 4 Single Lepton (8 TeV) 241+ 32 pb
[ ¥ Single Lepton (7 TeV) 179+ 12 pb
Approx. NNLO
Brep ep) 4 Dilepton 173 7 pb
O All-hadronic 167 + 81 pb

M P

I~ -+-NLO QCD (pp)

10%
F ™ CDF

F 4 Do
10}

Vi ATLAS Preliminary

1 L

A7 TeV: 0=177+11-10 pb

| —Approx. NNLO (pP) @ Combined 177 ipb _—zgzde |

o L L L b b b

|
1 2 3 4 5 6 7

8TeV: 0=241132 pb
Top studies are a
testing ground for
NLO and NNLO

calculations for
QCD

previous measurement

New result using a 3D template technique
which determines m,,, together with a global
jet E scale factor (JSF) and a relative b-jet to
light jet scale factor (bJSF). First
implementation of simultaneous 3D fit.
Systematics reduced by 40% - relative to

Recent Result from ATLAS

ATLAS-CONF-2013-046

ATLAS m
ATLAS 2010, l+jets*

top

summary - July 2013, L =35pb"- 4.7 fo” (*Preliminary)

| 169.3 + 4.0 + 49
CONF-2011-033, L =35pb
ATLAS 2011, ets | i 17453:061£043 4227
Eur. Phys. J. C72 (2012) 2046, L =1.041"
ATLAS 2011, all jets*

|
CONF-2012:080, L =2051" 1749 £ 21 138
ATLAS 2011, dilepton, i, 34
et e | '

CONF-2012-082, L =471’ 1752 £ 1.6 * 28

ATLAS 2011, I+jets*
¥ y it 172.31£0.231£0.27+0.67 £ 1.35
CONF-2013:046, L =471
. e 173.09 £ 0.64 +1.50
CONF-2013.077, L_ =471
" + stat, +syst.
CMS Average September 2012 stat, uncertainty
17336+ 0.38,,, £ 0.91 o s stat. ® JSF ® bJSF uncertainty
1 total uncertainty
Tevatron Average May 2013 I

17820 0.5, + 07160 ATLAS Preliminary

| | | | I | | | |

155 160 165 170 175 180 185 190 195

Miop=172.31 £ 0.75 (stat + JSF + bJSF) * 1.35 (syst) GeV,

August 26, 2013
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.
Diboson physics Q) GATAS

EXPERIMENT

M Importance of di-boson production: significant and
irreducible background for Higgs and exotica
searches: for m, = 125 GeV, H>VV is 25%

M Sensitive to Triple Gauge Couplings. Deviations
could indicate physics beyond SM, as neutral TGC.

= For WWZ and WWY, limits compatible or tighter than Tevatron
. For' anomalous TGC limits tighter then LEP and Teva’rr'on

T L A A LN LB B ) BN

— I I I I I - L L NPT -
Qo B ATLAS Prellmmary NLO QCD (MCFM CT1 0. 0) .8_ | ATLAS Prehmmary ______________ ]
.9.' ------ ZZ (pp) (66<m <116 GeV) _| = O B
© oaN L e
S —— ZZ(pp) (66<m <116 GeV) | = L . _
£N | ATLAS-CONF-2013-020 — """ ¥ I WZ . S
------------- N 10 «== WZ (pp)(66<m <116 GeV) —|
10 £ Z Z m o —— WZ (pp)(66<m <116 GeV)
L - 1 Charged and neutral} ]
T . TGC in nt o ATLAS-CONF-2013-021 i
Uxi(T;L?\astazimﬁll(l‘(s ) GeV) L= fb ' agr‘eeme i LHC Data 2012 (\s=8 TeV) ]
[ o — Il (66< <m < <116 Ge 20 7 . ata \s=8 Te
v CMS ZZ- il (60<m < 120 Ge eV) L=5.3fb™ W|'|'h The SM. 1 O ATLAS WZ- Ivll (66<m <116 GeV) L=13fb"
— LHC Data 2011 (\s=7 TeV) — = LHC Data 2011 (1s=7 TeV) ) =
1 E o ATLAS ZZ ll(l/vv) (66<m <116 GeV) L=4.6 fb" ] C ® ATLAS WZ- Wil (66<m <116 GeV) L=4.6 fi" .
C ¥ CMS ZZ- il (60< m<120 GeV) L=5.0fb" ] C Tevatron (1s=1.96 TeV) ) n
L Tevatron (Ys=1.96 Tev) _ B ™ DOWZ- vl (60<m,<120 GeV) L-8.6 fo ! _
B m DO ZZ- l(ll/vv) (60<m <120 GeV) L=8.6 fb" h L A CDFWZ- Wil L=7.1 b |
N T CDF ZZT ”“l ) (On She‘l) L 6.0 fb ] 1 1 Il 1 1 1 | 1 1 1 I 1 1 1 l 1 1 Il | 1 1 1 | 1 Il 1 I 1
' =~ a ' ' ' 0 2 4 6 8 10 12 14
0 2 4 6 8 1 O 1 2 1 4 's [TeV]
\s [TeV]

o(pp — WZ) = 20.3F35(stat) T 13(sys) T3 L (lum) pb

a(pp — ZZ) = 7.1103(stat) & 0.3(sys) % 0.2(lum) pb

Good agreement with NLO MCFM
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H. F. Physics: x,(3P) - 7 TeV @ GATAS
First discovery of a new particle

M TInvestigating p+ p- vy final states, Phys. Rev. Lett. 108, 152001 (2012)
dimuons from Y(1S) Y(2S)

---------- Background to Y(2S)y

140

77710 e L ) B S B S S BN I

200:_ ATLAS e Data:Y(1S)y —— Fitto Y(1S)y 3

] Xb(lP) m= 99 GeV and 180idet=44fb'1 A Data:Y(2S)y —— Fitto Y(2S)y _5
X,(2P) m = 10.2 GeV o S Background o T1S)7 2

states clearly visible

pruy Candidates / (25 MeV)

3 Xp(1P) C d Photons =

M New structure at 10.5 GeV :ig;_ b orvere Otons__

observed by ATLAS --> X, 80F- X,(3P)

(3P) with converted and 60 Y\ i ! 4 =
unconverted photons 401 P

20;— AL A _;

M Mass and decay properties

consistent with X, (3P)

expectations
confirmed by D? and LHCb with no M = 10.530 + 0.005(stat) + 0.009(syst) GeV
improvement compared to ATLAS
(due to lack of stat and mass
resolution)

L1 b0 Lac | T N
9.6 9.8 10.0 10. 2 10.4 10.6 10.8
Mny) - mup) +m o [GeV]
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XPERIMENT

eavy Flavour Physics: B%-> K™ pp @y QATLAS

Angular analysis semi-rare decays of B%->K°* u u. Penguin and box diagrams in SM

@ L e L L B B B B R

W - | T ]
_1_1_ L 9 < 8;— ATLAS Preliminary _;
U 0.6F ‘ =
0L%< HL%< 0.4 ‘ ’\ 3
\ 0.2k T ; I|+ I ++ —f
b L b ‘%k 0 + —;
U vy \W oy \H+ -0.2 + Theory —
~ ‘i - —e— ATLAS ]
i M 7T_ -0.4 —=— BaBar =
-0.6 \s=7 TeV —=— Belle —
Ty s "I"'l"'l"i _1 —=— CDF =
0 9:_ ATLAS Prellmlnary Theory E -0.8 ILdt =4.91b —s— LHCb E
) E —e— ATLAS E _1||||||||||||||||||||||||||||||| 1
0.8F- —=— BaBar = b2 e 8 0 12 14 16 18 20
- —=— Belle -
0.7 —=— CDF = & [GeV?
Fl ooE il e LHCb 1M Sensitivity o new physics in angular dISTr‘IbUTIOHS
05E } ‘ 1 and decay amplitudes.
0.4 ‘ 4F.: K% longitudinal polarisation factor
0.3 ~ 3 Agg' lepton forward-backward asymmetry
ool 1 se7 Tev 3 M Observables: binning over g?(inv. mass? pp)
0.1F f Ldt— 4.9 3™ Results mostly consistent with theory,
TR R RS RIS VU EPUVLI SPRITEN AR BT 1 | B
e o T e T s 20 exceptatlow R

¢ Gevy @ ON going: CP-violation in B, and P-violation in A,
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——
SUSY Searches ® @%E%@f

M SUSY is attractive for several reasons:
— Stabilizes the Higgs boson mass and as bonus
— Provides a dark matter candidate m~O(100) GeV
— Allows unification of gauge couplings at high E
M Difficult to keep MSSM "natural” with a my, = 125 GeV, as this m would
require very heavy stops. Large parts of MSSM parameter space are
excluded.

MSSM: explore a space with ~ 100 free parameters.

M But EW scale SUSY is still possible with
— large mixing in the stop sector (1 light stop and 1 heavy or both below ~1 TeV)
— Extra matter gauge fields : extra gauge Boson, more complicated Higgs sector

AN \ NP Natural SUSY scenario:
i ‘lightest chargino, neutralino and stop ~500GeV
Slectraweak \oroduction . i ? *squark and gluino above 1 TeV.
Progigic] h\\\\ Strong ] *stop as to be light (<1TeV) to cancel large top
o Rguetion | contributions to Higgs mass

v o s LN P ey By S
400 600 800 1000 1200 1400 1600
M verage [GeV]
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Direct Stop searches

1, t production

Status: LHCP 2013

@ SAILAS

;‘ 600||||||||||||||||||||||||I|"|||||||||||||||||||||||||||||| t
B e s T
[O)) L ATLAS Preliminary Ly=20-21fb"vs=8TeV L =4.7f"Vs=7TeV ] /
CD B == OL, tetx OL ATLAS-CONF-2013-024 OL [1208.1447] ~ )
— - —mm 1L, t .t 1L ATLAS-CONF-2013-037 1L [1208.2590] t — v
I - % " X1
X 500 [ — Observed limits e 2L, Il ¥4 - 21 [1209.4186) y
E B o B 0L, t — W b 7(0 2L ATLAS-CONF-2013-048
o Observed limits ('1Otheo) oL rhx = mx +5Gev OL ATLAS-CONF-2013-053 T ~0
L = 2L t —b¥ X m.= =106 GeV 21 [1208.4305], 1-2L [1209.2102] t* e X1
=== Expected limits LT, —b% 7 mx %150 GeV 1L ATLAS-GONF-2013037 \
400 2L, t —bx, m . =mg - 10 GeV 2L ATLAS-CONF-2013-048 -
= 2'— T by % rh =2x m~ 1L CONF-2013-037, 2L CONF-2013-048  1-2L.[1209.2102] i N

300

200

IIIIIIIIIIIIIIII

100

TisoGev - :
=207 o" Al

IIIIIIIIIIIIJ‘l”\I;|IIII|I‘

200 300 400 500 600 200 300 400

|  — L

& L0~ 0
t1—>t)(1 t—W bx1

top squark masses
between 200 and
610GeV are
excluded at 95%CL
for massless LSP,
and top squark
around 500 GeV are

excluded for

500

600

Stop pair 2 b+W +LSP

700

LSP masses up to

Stop pair 2 top+LSP m;, [GeV] 250 GeV.

Exclusion limits at 95% CL are shown in f - 7, mass plane

Note that these plots overlay contours belonging to different stop decay channels,
different sparticle mass hierarchies, and simplified decay scenarios. Interpretation

should be done with care.
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ATLAS SUSY Searches* - 95% CL Lower Limits
Status: LHCP 2013

No sign of new physics

ATLAS Preliminary
JLdt =(44-207)b" (s=7,8TeV

miss R P
Model e, U T, Jets Et Ldt [fb™] Mass limit Reference
|
T T T —T T T —— —T—TT
MSUGRA/CMSSM 0 2-6 jets Yes 20.3 a9 | 18Tev m@-m(g) ATLAS-CONF-2013-047
MSUGRA/CMSSM 1e 1 4 jets Yes 5.8 m(@=m(9) ATLAS-CONF-2012-104
MSLJGRA/CMSSM o 7-10 jets Yes 20.3 g 11 Te any m(9) ATLAS-CONF-2013-054
99, 9->ax; 2 6 jets Yes 20.3 9 740 GeV } m(z%) = 0 GeV ATLAS-CONF-2013-047
99, g—>q5§¢1 ets Yes 20.3 g 1.3 TeV m(°) = 0 GeV ATLAS-CONF-2013-047
O @ Gluino med. %* G-a8%%) I n 0 %l e Yes 47 | mG?) <200 GeV, m(%*) = 05mE2)+m(@) | 1208.4688
g '§ 9g-qaqalii’x? u (SS) 3 jet: Yes 20.7 g 1.1 Te m(z%) < 650 GeV ATLAS-CONF-2013-007
e % GMSB (| NLSP) 2 e 2-4 ]ets Yes 4.7 tang <15 1208.4688
£ & GMSB (INLSP) 121 0-2 jets Yes 20.7 g 4 TeV tang >18 ATLAS-CONF-2013-026
GGM (bino NLSP) 2y 0 Yes 4.8 m{?) > 50 GeV 1209.0753
GGM (wino NLSP) T1e,u+y 0 Yes 4.8 m@?) > 50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) ¥ 1b Yes 4.8 I m(i?) > 220 GeV 1211.1167
GGM (higgsino NLSP) 2e,1(2) 0-3 jets Yes 5.8 mi(H) > 200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet Yes 10.5 | m(G)>10* eV ATLAS-CONF-2012-147
S g—)bbx 0 3b Yes 12.8 m(?) < 200 GeV ATLAS-CONF-2012-145
O @ gotfy° 2¢e, 9(SS) 0-3b No 20.7 g 900 GeV m(%?) < 500 GeV ATLAS-CONF-2013-007
()] 1 1
s gty G u ! n o jets Yes 203 |§ 1.1a7dv m9) <200 GeV ATLAS-CONF-2013-054
KIS ) g-ti® b Yes 12.8 m(x?) < 200 GeV ATLAS-CONF-2012-145
bby gﬁbj‘} 0 2b Yes 20.1 §1 100-630 GeV. I m{x?) < 100 GeV ATLAS-CONF-2013-053
@ S boy bty 2e, 1 (SS) 0-3b Yes 20.7 b, 430 GeV , m@E:) =2mx9) ATLAS-CONF-2013-007
T OSS t (light), toby® 12e, 1 1-2b Yes 47 m(x9) = 55 GeV 1208.4305, 1209.2102
N ~ 1_ = ~1 ~ _
g_ § iy (light), t,>Wby ? 2e, 0-2 jets Yes 20.3 t, 220 GeV 1 Tev I m@?) = mty) - m(W) - 50 GeV, m(t;) << m(¥5) ATLAS-CONF-2013-048
oS ity (medium), t—by; 2e, 0-2 jets 20.3 1, 150-440 GeV m(?9) = 0 GeV, m(t;)-m(x) = 10 GeV ATLAS-CONF-2013-048
S S i (medium)toby; Sto _S u a ﬂ(s 201 |3, 150-580 GeV | m(E2) < 200 GeV, m(z: -m(E:) = 5 GeV ATLAS-CONF-2013-053
S B i (heavy), t-i] 207 |, 200-610 GeV m@9) = 0 GeV ATLAS-CONF-2013-037
%) ,g ity (heavy), t—tx! Yes 205 |, 320-660 GeV | m(z?%) = 0 GeV ATLAS-CONF-2013-024
S i, (natural GMSB) 2e, ( ) 1 b Yes 207 |, 500 GeV i mGz?) > 150 GeV ATLAS-CONF-2013-025
toty, tot+Z 3e,u(2) 1b Yes 207 |4, 520 GeV mit;) =m(x?) + 180 GeV ATLAS-CONF-2013-025
ILRILR, I21x0 2e, 0 Yes 20.3 1 85-315 GeV ! m(z°%) =0 GeV ATLAS-CONF-2013-049
> T A x-v (V) 2e, 0 Yes 20.3 et 125-450 GeV | m%) = 0 GeV, m(L¥) = 0.5(m(x?) + m(x%)) ATLAS-CONF-2013-049
i _g i e L (V) 5 N tr I 'm 7 h ay 5 180-330 GeV m(z%) =0 GeV, m(fx?) 0.5(m(x%) + m(z%) | ATLAS-CONF-2013-028
SIS x2° S IILEY), VILEE) e u a I O,IC Eno 600 GeV 1 m;) =m(x)., m(x$) =0, m(Lv) = 0.5(m(x}) + m(x?)) | ATLAS-CONF-2013-035
i*i S>W )x ozt xo 3e 0 Yes 20.7 i 50 315 GeV I mxt) = (12) m(%9) = 0, sleptons decoupled | ATLAS-CONF-2013-035
.8 «» Direct 3% prod., long-lived % 0 1 jet Yes 4.7 | 1<) <10ns 1210.2852
> QL stable g, R-hadrons 0-2e, 4.7 1211.1597
-~ ~
& & GMSB, stable, low Lo ﬁ L Ve d Yes 47 | 5<tanp <20 1211.1597
2 " .
g (Q“_ 9OMSB, X;—YG long-lived x1 g I Yes 4.7 I 04<1(x?)<2 ns 1304.6310
~l x; = dau (RPV) 4.4 1mm<ct<1m, gdecoupled 1210.7451
LFV pp—v:+X, V. —e+L 2ep 0 - 46 Ay, =0.10, 4,,,=0.05 12121272
LFV pp—v+X, vV —e()+t 1e, u +1T 0 - 46 X3yi=010, 255,=0.05 1212.1272
~ Bilinear RPV CMSSM 7 jets ® Yes 47 m(@) =m(9), et gp < 1 mm ATLAS-CONF-2012-140
& Z g' )E -Wzd, x1 —eev ,euv R pa r I y VI @ I . 20.7 760 GeV. m(x?) > 300 GeV, 1,,,> 0 ATLAS-CONF-2013-036
XLy XjWAS, X =TV e 0TV 20.7 350 GeV I m(?) > 80 GeV, Az, > 0 ATLAS-CONF-2013-036
g—qqq 6 jets 4.6 1210.4813
gotit, t,obs 2e, 1 (SS) 0-3b Yes 20.7 | ATLAS-CONF-2013-007
o Scalar gluon 0 4 jets - 4.6 | incl. limit from 1110.2693 1210.4826
= WIMP interaction (D5, Dirac ) 0 mono-jet Yes 10.5 ' m(x) < 80 GeV, limit of < 687 GeV for D8 ATLAS-CONF-2012-147
Is =8TeV 10" 1
- - full data Mass scale [TeV]

*Only a seieciion of the available mass limits on new states or phenomena is showr:.

Ali limits yuoied are ouserved minus 1o theoretical signal cross section unceriain.y.




Exotics @ GAILAS

M Many extensions of the SM other than SUSY have been developed
v Extra dimensions, Technicolor(s), Little Higgs, no Higgs, GUT,

v" Lepto-quarks, Compositeness, Heavy and Vector like quarks, Heavy neutrino, TeV
Gravity and Dark Matter

M Heavy Resonances:
v’ Dilepton (see next slide)

v Dibosons WZ and ZZ (next slide) ATLAS-CONF-2013-015 , ATLAS-CONF-2012-150
v' Dijet: excludes excited quarks m(q*) 3.84 TeV, ATLAS-CONF-2012-148
v' Top anti-top: Limits on leptophobic topcolor Z: 1.8 TeV, KK excitation

of the gluon in Randall-Sundrum model: 2 TeV ATLAS-CONF-2013-052
v W'> 1b,excludes W (W) below 1.74 TeV (1.84 TeV) ATLAS-CONF-2013-050

M Monojets ATLAS-CONF-2012-147
M Heavy top like quarks: T > 790(640) GeV for weak isospin doublet (singlet)
scenarios  ATLAS-CONF-2013-018

M Same sign dileptons and b jets: vector like B(T) quarks excluded or masse
B(T)>0.59 (0.54) TeV if B(T) are singlets; chiral b’ quarks excluded below 0.72 TeV;

inverse size of extra dimensions > 0.90 TeV ATLAS-CONF-2013-051
M Excited leptons / Type ITI Seesaw Model heavy fermions
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Exotics: ee , yu, WZ GATLAS

ATLAS-CONF-2013-017 ATLAS-CONF-2013-015

107 v 107 —_ —_— —
g ¥ ATLAS Prefminary ' o Oalm2012 ?, ) ) ATLAS Preliminary ' * Data 2012 > 10° ' ' ! T T T T
& W 2' = 0o Search 27— a e 2' —= uu Search @z [0} \lE:GT@Vdet:la.Ofb"
. I . " \: -y
10° _[_1' at=20f5 et & Wedats 10 Ldt=20b E;W_m g 10 : ATLAS Preliminary =Zz
10 s=8TeV Dxfibjﬁ:‘. v 10¢ ¥ =8Tev /'|‘|-;'0".-vv 2 o
‘I.-‘J‘: Goy -' q” : , € L Ewz
e CJ212500 Gev) . [z125c0 Gev) 2 1 | —e— 2012 Data
w o 21D Total Emor
107 10 1
10
10 10
1 1 * 10-7
10° 10"
. . 3
107 | 10Ty 10
- S Pk e it
= e = Shadir Sar s 20 v e 107
o 3 i 3 Wl E| 200 400 600 800 1000 1200 1400 1600 1800200|
i 700 200 300 400 7000 2000 3000 i 00 200 300 400 1000 2000 3000
: m.. [GeV] m,, [GeV] My [GeV]
g Ry _ = — e
2 F ATLAS Preliminar ig 'F AR RARLRAREARERE RN | | i Expected 95% CLLimit |
o 3 8T \); -- Expected limit - % = ATLAS Preliminary --- Expected lmit 3 — B 1p ’
B \s= e T L 1 N t1c
© 101 g Expected+ 1o o o'l \s=8TeV Expectedt fo | = - t oo .
3 Expected+ 26 3 E Z - un Expected+ 26 3 (T —— W EGM Cross Section
C — Observed limit ] a — Observed limit ] 3 1 F ——— Observed Limit =
107 T 0% - ° C ATLAS Preliminary 7
; ] [ 7 - \s=8TeVILdt=13.0fb'1 7
10’3§_ _____ 10’35— 2 B T
- T C 10" =
4l 4l - .
L 3 J-Ldt=20fb" 10 E ILdt:ZOfb" C ]
.5...1....|....|....|....|....|... I I PR I IR = -
10 05 1 15 > 55 35 10 05 1 15 200 400 600 800 1000 1200 1400 1600
Mz [TeV] W’ Mass [GeV]

Limits (95% CL): M(Z’) > 2.79 TeV (ee); M(Z’) > 2.48 TeV (up); M(Z’) > 2.86 TeV (combined)
M(W)> .18 TeV
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Searches for New physics

Specific models and model independent

Large ED (ADD) : monojet +E; ...
Large ED (ADD) : monophoton +E, __.
Large ED (ADD) : diphoton & dilepton, m. , ,,
UED :diphoton+ E, __.
S'1Z, ED : dilepton, m,
RS1 dilepton.m,
RS1: WW resonance, m,

Bulk RS : ZZ resonance, mII

RS g, — tf (BR=0.925) : tf - I+jets, m_
ADD BH (M1, IM,=3) : S dimuon, N, o
ADD BH (M, IM = 3) leptons + j ets Zp

Ouan(um black hole : dijet, F [m
qqqq contact interaction /(m )
qqll Cl : ee &pl,Lml
uutt Cl : SS dilepton + jets + E, .,
Z'(SSM):m,, .
Z'(SSM):m,,
3 Z' {leptophobic topcolor) : it I+jets, m_
W' (SSM) :m,, f'

W (—=1q, g9, =1):
& (= tb, LRSP.’) m
Scalar LQ pair (8= 1) kin. vars. in eejj, evu
Scalar LQ pair (§=1) : kin. vars. in ppjj, uvjj
Scalar LQ pair (8=1) : kin. vars. in v}, vjj
ah o 4"g%1 ration : tt'— \gb
generation : b'd'— S on ¥ Jets

Vector-like quark : TT— Hl+X
Vector-like quark : CC,m, .

Excited quarks : y-jet resonance, m

Excited quarks : dijet resonance, m

Excited b quark : W- resonance,m,,,

Excited leptons : |-y resonance, m
Techni-hadrons (LSTC) : dilepton,m,,,
Techni-hadrons (LSTC) : WZ resonance (vIl), m,.
Major. neutr. (LRSM, no mixing) : 2-lep + j815

Heavy lepton N* (type IIl seesaw) : Z-I resonance, m,
W (DY prod, BR(H —sllj=1) : SS ee (i), m

Color octet scalar dijet resonance, m

Extra dimensions

Cl

LQ

quarnﬁ

3%
2

Excit.
ferm

Other

Multi-charged particles (DY prod.) : highly ionizing iracks
Magnetic monopoles (DY prod.) : highly ionizing tracks

*Only & selection of the available mass Nmits on new states or

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: May 2013

LA | Illlllll L LI I LA

LT, 7 Tav e M, (6=2)
Lad 61", 7 TeV [1200.4825) 05TVl M, (5=2)
L7 10", 7 TaV [1244.4150) WiBTaW M. (HLZ 8=3, NLO) ATL_AS
M0 Compact. scale R Prefiminary
T M~ R
24000 Graviton mass (k/M,, = 0.1)
f237ew! Graviton mass (k/M,, = 0.1)
B GV. Graviton mass (k/M- = 1.0) JLC" =(1-20)fo”
L7 1, 7 TaV [1205.2754) 2007eW g, mass N
Lot 310", 7 TaV [4419,0080] BT M, (3=6) (s=7,8TeV
Lat.0 ", 7 TaV [1204.4848) LTl M, (8=6)
Lad7 107, 7 TV [1210.1718) ATV M, (5=6)
l.-mu LT TaV [4219.4719] TETN A
1397V A (constructive int.)
STV A (C=1)

Le20 &7, § TeV [ATLAS-CONF-2013-217)

286Tev Z mass
14Tev 7' mass
18TV Z'mass
255TeV. W' mass

Lok Y 1", 7 TeV [1292.6804)
(183 ®", 8 ToV JATLAS-CONF-2013-052)
LT 7 TaV [1205.4448)
Lo 7 1", 7 TaV [4205.658) 430 Gev_ W' mass
La1a 3" 8 ToV (ATLAS-CONF.2013.050) 184 Yev W' mass
L1.0M", 7 TeV [11124628) 660Gev 1 gen.LQmass
Le1.01", 7 TaV [4202,3172) #5Gev 2" gen. LQ mass
Laa7 10", 7 TaV [1200,0526) 5 Gev 3" gen. LQ mass
Lod.Y 1", 7 TeV [1292.5468) 858 GeV 1' mass
i [C1F) s'la JoV JATLAS-CONF-2013-051) 720 GeV_ b' mass
l.-uJ.".lTnV[ATWG-EiuiI] 790 Ge¥ T mass (isospin doublet)
La61h", 7 TV [ATLAS-CONF-2012-437) 1427ev. \VLQ mass (charge -1/3, coupling K = vim,)
246TeV Q' mass
384TV Q" mass
870GV b* mas_s_Lﬁvhanded coupling)
I* mass (A =m(l*))
pJw, mass (mip fa.) - mi.) = M,)
p, mass (m(p ) =m(x.} +m,, m(a )= 1.1m{p )
N mass (m{W } = 2TeV)
N* mass (|V | =0.085, [V | = 0.063, |Vl'0}
H:* mass (limit at 388 GeV for up)
Scalar resonance mass

mass (|q| = 4e)

Ll L L Ll | llllllll L Ll L L Ll

10" 1 10

mena shown
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Mass scale [TeV]

GATLAS

EXPERIMENT

Exotics Models:

Extra dimensions:
RS KK Graviton
(dibosons, dileptons, diphotons)
RS KK gluons (top antitop)
ADD (moncjets, monophotons,
dileptons, diphotons)
KK Z/gamma boosns (dileptons)
Grand Unification symmetries
(dielectons, dimucns, ditaus)
Leptophobic tepcelor Z' beson
(dilepton utbar, I+}, all had)
SB- color octet scalars (dijets)
String rescnance (dijets,)
Benchmark Sequental SM Z°, W'
W' (lepton+MET, dijets, tb)
W= (lepton+MET, dijets)
Quantum Black Holes (dijet)
Black Holes (I+jets, same sign leptons)

Technihadrons (dileptons, dibesons)
Dark Matter

WIMPs (Mcnojet, monophotons)
Excited fermions
q¥, Excited quarks (dijets, photon+jet)
¥, excited leptons (dileptons+photon)
Leptequarks (Ist, 2nd, 3rd generations)
Higgs -> hidden sector
(displaced vertices, lepton jets)
Contact Interaction
liqq ClI
4q Cl (dijets)
Doubly charged Higgs (
multi leptons, same sign leptons)
4th generation
t->Whb, t'->hrt, b'-Zb, b'->Wt
(dileptons, same sign leptons, I1+])
VLQ-Vector Like quarks
Magnetic Menopoles (and HIP)
Heavy Majorana neutrino and RH'W
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e
LHC Time-line Q) GATAS

2009 Start of LHC

2010-2012 | Run I: pp 7-8TeV, Ramp to lumi. 1033cm-2s, 50 ns, 25 fb-!; Pb Pb pPb

A=A Long LHC 1 shut down: prepare for design energy and

New pixel nominal Luminosity

B layer

2018 LS2 : Injector and LHC Phase-I upgrade to go to

New ultimate luminosity

wheel,DAQ

— Run ITIT: 14 TeV, Ramp up to 2x103*cm-2s! nominal, 100 fb-1/
year, 25ns

2022 LS3: High lumi. LHC. New focusing magnets for very

high luminosity with levelling

New tracker
calo readout

B— Run IV: luminosity ~5x1034cm-?s-Collect data until > 3000 fb-!

2015 - 2017 l Run IT: 14 TeV Ramp up to nominal lumi. 1034cm—2s-!, 50-100 fb1,25ns

Recent Result from ATLAS August 26, 2013 25



Conclusions @) GOTAS

M Excellent performance of LHC and very exciting times for the ATLAS
collaboration:

— Very good detector performance
— High efficiency of data taking; computing; physics analysis
« Finding the new boson is a great physics result, however if it just looks like
a minimal SM Higgs boson - the simplest possible realization of the EW

symmetry breaking - it leaves many unanswered questions - the gauge
hierarchy problem will be still with us.

« In many cases, the measurements are systematics limited:
we are entering the era of precision measurements at the LHC

« Searches for New Physics in a vast number of topologies and theoretical
scenarios

« Up to now, all the data are consistent with Standard Model

« LHC and ATLAS are taking a short break until 2015 to come back at
13-14TeV at the new energy frontier giving new results and hopefully
surprises
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e
Inclusive Jet Production ratio: Ql QATLAS

constrain PDFs XPERIMENT

M Ratio of inclusive jet Pt spectra EPJC (2013) 73 2509
cross sections at 2 different S s =3 ATLAS
energies: i ». 3 Jea-omw
¥ 2.76TeV (2010) and 7.0 TeV (2011) § R
M Ratio of 2 results reduces s‘rrong%ﬂz__.,.f = SO I B B
the largest experimental error £ oo T 3 £ E——
coming from JES. 2 rapr e ,,°
o | . I h %: =i cTi0
‘262.5;— \ ATLAS — [ ;1]: 30 40 107 zxu:T eV — veTw 200e
o E =:iE Different PDF sets, = . :222:115
: - E Ratio of the ratio o
1.5 \ E p, [GeV] wrt pQCD -
% GF - 19 Gov? \ 1 o Two different beam energies probe
05 — easinosn N - different x and Q? values for the same pt
Of  emansmrvnoen and n ranges > theoretical uncertainties
5k - //_ due to PDFs do not cancel in the ratio:
z = extra sensitivity
C0E | \\ = M Gluon distribution becomes harder with
] ATLAS jet data ATLAS-CONF-2012-128
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Diboson physics Q) GATAS

EXPERIMENT

« Importance of di-boson production: significant
and irreducible background for Higgs and
exotica searches:

for my = 125 GeV, H>VV is 25%

99
- Dibosons sensitive to Triple Gauge Couplings. ‘
Deviations could indicate physics beyond SM,
as neutral TGC.

— WWg and WWZ : allowed

— ZZg, Zyy and ZZZ are forbidden at tree W,
level

Higgs decays

ZZ

¢ W
* Present in many BSM scenarios: - b W

Extra Vector Bosons T

Extra Dimensions S v

susy Y
Technicolor G
Extended Higgs sector
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Heavy Flavour: J/¥+W production @) SATHAS

M Probes of charmonium production mechanisms in hadronic collisons
M Sensitive to multiple parton interactions

M Look at final states W->pvand J/V¥V -> pp
M Unbinned maximum likelihood fit gives 29.2 *7>  ; events: 5.30

M Estimate Double Parton Scattering (DPS) contribution from ansatz (based on
the observation of DPS in W+2jets [ATLAS, New J. Phys 15 (2013) 033038])

M Compare DPS-subtracted value to theoretical predictions
M Uniform component compatible with DPS, and a peaked component (where P+
is balanced) suggestive of real associated production.

ATLAS-CONF-2013-042

E 20 T T 1T I LI I | LI I | T T 1T | T T 1T | T 1T | T
S L i
- . R - ~ [ ATLASPreliminaryns =7 Tev,JL dt=4.6fo" |
[0) ATLAS Prellmmary\ s= 7 TeV IL dt 4 6 fb 3 Q ATLAS Prellmlnary\s 7 TeV IL dt=4.6fbr i
G 50 ¢ pata 7 N r —e— Data 5 15'_ - W + prompt J/y data 7
g [ == Total e i — Total > I ) _— |
" oW+ Jhy . . > [ R W + prompt Jiy | Estimated DPS contribution
S 40-_...‘ W + prompt comblnatqucs ) n =7 I |- I W + non-prompt Jiy
& -------- W + non-prompt combinatorics g) 10 == W + prompt combinatorics | L
g) - ] S A\ W + non-prompt combinatorics ] 10+ N
L 30? — I i
1k . 5 B
r S
/%WW%// —
or
ity i, e > i G 10" TIPS I B 29 A I > 2| | 2 5I - Ié‘
952627282933132333435 1+ 0 1 2 3 4 5 0.5 5
wu” Invariant mass [GeV] Jhy Pseudo-proper time [ps] AO(W,J/y)
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