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The Standard Model
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Three Generations
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Standard Model at ATLAS

Re -discovery of the SM

SoftQCD 10}

+ W and Z bosons

+  Top quark

Validating SM predictions at
the new energy frontier
Understanding backgrounds
for New Physics searches

Precise measurement of SM
parameters: search for new
physics
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~3000 scientists — —
174 institutes 5
38 countries

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
Pixel detector

Toroid magnets LAr eleciromagnetic calorimeters
Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker

For more details see talk by A. Zaitsev
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Soft QCD Results

Collision Event at
[ TeV

EXPERIMENT

2010-03-30, 12:58 CEST
Run 152166, Event 316199

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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Charge particle kinematics and multiplicities

+ Input to the MC generator tunes - current ones in general underestimate the total
number of charged particles, although the pseudorapidity distribution shape is correct

New J. Phys. 13 (2011) 053033
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Inelastic pp cross-section at 7 TeV

*  First measurement of pp
cross-section at 7 TeV =
+ Consistent with £ 100
DE

o Data 2010\s = 7 TeV:E > 5x 10°
Schuler and Sjostrand: & > 5 x 10

phenomenological predictions T [ = ------. PHOJET (Engel et al.): &> 5 x 10°

ATLAS Data 2010 69.4 + 2.4(exp.) + G.Q(extr.) 20 Theoretical predictions and data are shown for & > mﬁ/s unless specified otherwise
I~ ATLAS data extrapolated using Pythia implementation of Donnachie-Landshoff model

- A Data 2010\'s = 7 TeV: extrap. to § > m3/s .

80— Uncertainty (incl. extrapolation) . v/f e
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PHOJET 74.2 40__ /____/-f"'/ _]
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Schuler and Sjostrand 71.5 ~ with ¢ = 0.085 for do/dz

I]HOJErr ?7‘3 0- 1 1 1 |I|l|| 1 1 1 |||ll| 1 1 1 IIIIII 1 1 1 IIIIII
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Hard QCD Results

o a o
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Run Number: 166198, Event Number: 100726931
Date: 2010-10-05 03:27:52 CEST
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*

*

*

Jets are showers of highly collimated stable
hadrons

*

from partons (quark and gluons) after
fragmentation and hadronization

Predicted by QCD (quark confinement)

*

And experimentally confirmed in 1980's

Difficult to model and simulate

*

*

Parton distribution functions
Fragmenation and hadronization
Calorimeter response

In the EM scale

To hadrons

Jet finding and reconstruction

*

Approximate attempts to reverse-engineer
the quantum mechanical process of

hadronization

Sochi, 26/09/2011
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1 0)1)0)0
: Cluster 515{T]0]0l0]0
Jet reconstruction TmeliZiE)E0l0
[1]0) 143 24110
4 0J0)1)1|0§2§1]0|1
o . 0 1j0jojo]0
+ Energy deposits in calorimeter cells are 0 1)0)0
combined to form 3D clusters {1) i g 9] Not a
- Start from cell with E> 4 ¢ ol0)1)1)1] Cluster
»1

o Iteratively add all neighbours E> 2 o

noise

 Include last layer of cells with E> 0 0

- Clusters are combined into a jet with Anti-k

algorithm
« Infrared and collinear safe
: Al
* Distance measure d =min iziz —; ,.B=i2
‘ i My R kn
- If dy < dgthan combine i and j, otherwise i is a

jet

*  Produces regular, cone-like jets

* At ATLAS, R=0.4 or 0.6

JHEP 0804:063

Sochi, 26/09/2011
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0.12 — T T — T
J et Ca I i b ra ti O n L Anti-k R=0.6, EM+JES, 0.3< |n| < 0.8, Data 2010 + Monte Carlo QCD jets |
0.1 4  ALPGEN +Herwig+ Jmmy v  Noise Thresholds |
[ x  JES calibration non-closure «  PYTHIA Perugia2010 7
I O  Single particle (calorimeter) = Additional dead material

0.08 T ] Total JES uncertainty

Fractional JES systematic uncertainty

+ Calorimeter response needs to be corrected for 0.06| ATLAS Preliminary .
+  Non-compensating calorimeters - ]
0.04— —
+  Inactive material w
0.02—4% 4 ——/o 0 o _
- O o ¢ | E‘ |
* Out-of-cone effects C L E sy e it b bdby 4
O —— e

. . . 30 40 102 2x10? 10°  2x10°
+ Jet calibration restores the jet energy scale " oy
(JES) pr e

O 114 T T T T T T T T T T T L
S 1250 Multiet imi B
+ JES uncertainty is the main source of £ 11 Trackjet ATLAS Preliminary
. . a) s v -iet di -
uncertainty for many physics measurements ol T e aance i
1.04— _]
+ Baseline energy scale: EM scale 1.020 — '{‘-»— -

+

'+ + I-.1++

1

oosl o T4 ]

T

+  From Z-> ee, test beams, MIP pn 096:% =3 _.H:]L; i
. JFS: (rl]V,KE:)—dependent calibration constants ool JES unceriainty ik A0 —
(from MC) T e 1w
+  Allows direct estimation of JES uncertainty Pr [GeV]
- EM+JES: ATLAS default calibration ATLAS-CONF-2011-032
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I
ATLAS \ s=7 TeV

s

2
}
ot |

«© 8 anti-k, jets R=0.6 p,>100 GeV |y|<0.8
-C% 10 Data | Ldt=36 pb™ -
+Indirect way to test extra radiation in the dijet =107 .0 P oo eyt —F—
system _%1065 + 500< pF¥*< 600 GeV (x10°%) = ***5
. . . . E A 400<p™< 500 GeV (x10° + A
+  LO and NLO predictions in general describe T aon hns 200 ooV 10t $+T+ o
data well S 10° Eo 260< p™< 310 GeV (x107) —— A"
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- H H —— Data 2010
Dijet production with a veto on g« ATLAS B HE) (parton ove)
. . . (4] Leading Py dijet selection ==== POWHEG + PYTHIA
central _]et aCt|V|ty 0 Q, = 20 GeV - =+ POWHEG + HERWIG
~—
>, 240 < p_< 270 GeV I
CERN-PH-EP-2011-100 S e e e ey
1 - —
8 IS s
- - F " L)

+ Looking for the BKFL-like 0.5 2 —
dynamicsl Wlde_angle SOft S 71T T T | FTTT | FTTT | FTTT [ ITTT 2_210 = 5T<240 GeV |
gluon radiation and color & [ o 20sp<znce o Data 2010 1 15 H

i B <P.< eV (+2. [ HEJ (parton level) N -
singlet exchange g 5l é T;ZS;T:TE;: E:)S) ----- POWHEG 1 PYTHA 1 T e
+ Jet Selection: g + o 1sos$:<1eoeev T POWHEG + HERWIG
. 20 GeV < Pr O] F v 120 <P, <150GeV (+1) Leading p. dijet selecion 2 51180 < 5T<210 GeV ]
A
n

90 < F,<120GeV (+0.5)
70 < ET <90 GeV (+0)

Q, = 20 GeV b 21—

. <4.4 I
vl 4= ATLAS

+ Di-jet:

+ 2 leading jets

OR

e 2 jets with the largest Ay

« Mean p; > 50 GeV

- Gap veto: if a jet with p;
is within the rapidity gap

« Better accuracy than
theoretical predictions
(uncertainty from choice
of factorization and 0_1|1|11|1|1|1|l|1|1|1
renormalization scale) 0 1 2 3 4

Sochi, 26/09/2011
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¥’ L Multi-jet production
S | CERN-PH-EP-2011-098

Motivation:
+  Probe of higher-order perturbative QCD

Cross-section ratios are calculated at NLO-> possible
to extract ag

 Background to many new physics searches
Inclusive jet multiplicity

+  Systematic uncertainty dominated by JES
Ratio of n-jet cross-section to (n-1) cross section

 Systematic uncertainty reduced

* Good agreement with the NLO prediction

H.= >p; for different multiplicity

- H,@is scalar p; sum of the 2 leading jets

Sochi, 26/09/2011
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+  Motivation:

Jet mass and substructure
ATLAS-CONF-2011-073

+  Recovering lost channels in Higgs search (H->bb)

+ The fat jets (R=1.0/1.2 for anti-Kt/ and C/A clustering) are split to
constituents and soft radiation is filtered out

+ Individual jet mass encodes information about both the parton
shower and potential presence of heavy particle decays

+ Filtering reduce differences between generators and removes impact

of pile-up

+  World's first measurement of filtered jet mass: extremely good
agreement among MC and data after filtering

—
mass drop

Sochi, 26/09/2011
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# Inclusive isolated prompt photon Fa0T Ak s s e e aadad naand e
[] E E
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° o 1
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+ Motivation: i - ]
i 1k - ATLAS
+  Test of perturbative QCD g E
£ == ]
- Sensitive to gluon content of the proton 107F 152emi<181 == 1
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W and Z bosons

Run Number: 183081, Event Number: 10108572
Date: 2011-06-05 17:08:03 CEST
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10°
% 240:_ T T T T T T T T T | T T T I T T T _l;
B . (0] 200 ] Ssta 2011 Ns=7TeV) 3
e (Alpgen) -
W production cross section @ Hoob oot 3
- = C Wy 3
ATLAS-CONF-2011-041 g oo — izt
= E Z>s1t =
CERN-PH-EP-2011-122 S 140F 3 Dibosons E
- Inclusive measurement in all three lepton channels 120 ATLAS Preliminary =
- Event selection 100 - E
80F Statistical errors only —
. Lepton p; > 20 GeV, tau p; < 60 GeV 60E- MC normalisedto data
o 40 JLdt=1.osz" E
« Missing E; > 25 GeV (30 GeV for taus) 20E =
. . 0 >
+ Main uncertainty sources 40 60 80 100 120 140
i m; [GeV]
« Tau efficiency and energy scale (10%+8%), 10°
. . > 400 T T T e T e T
« luminosity (3%) 0 - ATLAS Preliminary e data20t1 Ns=7Tev) 7
”N’- 350— ; ] W — uv (Alpgen) —
P C .[L dt=1.02 fo —J gCD (template) .
III\III\\\II\\IIIII\Illll\\lll\\l\llll\lll\ > _‘II“II II'l"'l"'l"'l"‘I'— ;q:_') 300:_ - Ewiu; _—
ATLAS & 600ATLAS ¢ Data2010 s =7 TeVH] 5 - B 1 + single top ]
C . i il iz —
ATLASW 5 1v, it KO Wy, 3 250p (| Di;;z)ns ]
2 500; EW background . F Statistical errors only 3
5 F (] QCD background (C) 1 200 MG normalized to data =
o Data2010 Ns=7TeV) 3 L + ] = .
— Stat uncertainty 5 400:_ \, J'Ldt=34 pb-1 _: 150:— E
ATLASW s ev,  ren  Sys@Sat 5 T \ ] - ]
— Sys ® Stat ® Lumi 0 300+ - 100— ]
---------- Prediction (NNLO) E I 3 - .
Theory uncertainty z 200:_ _: 50 _:
ATLASW v, Hes 1005_ _ 9% 50 60 70 80 90 100 110 120 130 140
L \ SN ] m. [GeV]
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— Syst @ Stat & Lumi

70 75 80 8 90 95 100 105 110 115
m,, [GeV]

10

E OE' T S Gameon gs=7Tev)
930000 A71.AS Preliminary Lz e hbgen)
H H -~ C CIW-srtyv ]
0 r i
Z production cross section 8250005 ¢ iea mors only =
< - MC normalised to data [— A .
ATLAS-CONF-2011-041 L 20000 3 Dibosons =
CERN-PH-EP-2011-097 150005 J‘Ldt:1.02fb-1 ]
. : ; :_ Electron smearing _:
Inclusive me_:asurement in all three lepton channels - derived from data
+  Event selection 10000 —
. e/up; > 20 GeV, 66 GeV< m, < 116 GeV 5000 =
« 4 final states measured for Z->11 (2 semileptonic+ep+pup) 0a o L Teee .

70 80 90 100 110
+ Main uncertainty sources M, [GeV]
° Tau effiCiency and energy Scale (8'60/0+110/0), %GOOOO_II T | TTTT l TTTT | TTTT | TTTT TTTT | TTTT | TT 1T | TTTT I TTT I_l:
. luminosity (3%) 9 - ATLAS Preliminary e data2011 \s=7TeV) -
~ = A 1 Z— up (Alpgen) -
$50000—|Ldt=1.02fb B i + single top ]
% I “Statistical errors only CCz-ow .
] [ MC normalized to data [ Dibosons 7
""-'A"""' ' P LN L L L L L B LB B é40000‘_Muonsmearingderivedfromdata C_Jaco E
st—ictcomblne L ATLAS % 3 «Data 2 B [ NN .
pb o 60 AtLAs \s=TTV S £ B ]
F M =} - —]
7 eel 10 s Lot = 36 pb” .K/Iultl]et = 30000 i
B’ HEsE o S0 OW-slv B 5
b= C .V\*I/?TVII C ]
LY, et L%’ 40F Etyt - 20000 =
W, S 30F 10000 -
— Stat L - B
T H———— — Syste Sl 203_ s AT RS PR R J

W , = Theory (NNLO)

06 08 1 12 14 16
o2 -1, 66<m, <116 GeV) [nt]

100 120 140
M) [GeV]

20 40

Oo

60 80
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5‘ T T I T T T | T T T | T T
£ 35 ATLAS Preliminary
. - _ﬁ r -
W and Z cross section ratios . P -
£
+
ATLAS-CONF-2011-041 z | / |
So8f / i
- Systematic uncertainties 2z L '[Ldt=33_36 ot
e Luminosity (3.4%) . i
. o | @ Data2010(s=7TeV) mmm total uncertainty
* Acceptance corrections (3-4%) O MSTWos —@ sta®sys
o ) A ABKMO9 uncertainty q
° Mlssmg ET requirement (20/0) 25~ ¢ JRo9 68.3% CL ellipse area  —
*  Electron ID (1-2%) T
1.8 2 2.2
* Good agreement with NNLO QCD . L
c{}\‘} -BR(W — |V) [nb]
e Theory evaluated in ATLAS fiducial volume using FEWZ and DYNNLO
S‘ _I T T T T | T T T T | T T T T T
= 7’ T T T T T mT ‘A L B B B I B B B TR T TR T T E. L ATLAS Preliminary J
= | ATLAS Preliminary | = - 1
g h ATLAS Preliminary 5.5 —
3 1.1‘ .[Ldt 33-36 pb" 1 i Jr; I 1
oc | =99-50 P ] 4 i T
@ 1 ] JLdt=33-36pb = :
% o L _
° — Data2010 s =7 TeV) t " 5_ ]
= L i mm total uncertainty 2 % B 4 4
[y I | exp. uncertainty © i J. Ldt=33-36pb |
+|T - 68.3% CL ellipse area Bl 4 ABKMO L - ) b
DE: 0.9 S data2010(s=7Tev) ] v JR09 4.5 ; ’\[;2?;(())180(\5=7TeV) :L?;aéaugyc:namw i
cg L = R, PDG world average J B HERA (] T A ABKMOS uncertainty b
b**; - [ R, PDG world average B ® MSTWO8 [ & JRoo 68.3% CL ellipse area i
M " o Standard Model 7 41 |
B 7 1 Il | 1 ‘ 1 1 | 1 | | 1 Il | | 1 Il 1 ‘ 1 1 Il
= PRI RS S R R o Ly
o 9 105 11 1. n I E T B
08 09 1 141 6,/ 0y, 0.4 0.45 0.5 0.55
T

R, =0, -BR(Z—e'e) /6, - BR(Z— u'p)
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W + jets cross section ratios = 10° i BT
2 |Ldt=33 pb” @ Data 7 Te
ATLAS-CONF-2011-060 1% i . N T

2 10 A SHERPA
— LV BLACKHAT-SHERPA

] g | MCFM
+ Important test of perturbative QCD g ¥ ATLAS Preliminary
. 107 i

Background for Higgs/SUSY searches

Main systematic effects
 Jet energy scale (10%)

*

-  Pile-up removal (up to 7% at low p;)

Good agreement with theory prediction (except Pythia)

g
«©
@ 0.5 T T T T ™ 0.5 w T ot I T Q
o) W. jet: -1 © —uv + jets _ e =
',q__J' L e Dam 12%150,\5:7 Tev J-Ldt=33 pb : = - fgf_‘se?é”lo,\’SJTeV JLdt—33 pb- 5
. Vv ALPGEN L N @
B 04 4 SHERPA S B iy \\ 1 E
A (U BLACKHAT-SHERPA n BLACKHAT-SHERPA
+ | MCFM i 2 L | ©
= ©
3 5 g
% 03 L o3 Q
/(7,\ ¢ N /(/? A ' ' ” :.}00 p -
S A 50D o s Sy, oY e 5%, o
() X = 55% 5; 0. o4
s ] s e 2
Z 02 = 02/ . N —
g + s v |
et ATLAS Preliminary % ATLAS Preliminary
| | | | | | | |
01 53/50 2/51 38/>2 4/>3 >5/>4 015150 >2/1 >0/52 453 5/4
Inclusive Jet Multiplicity Ratio Inclusive Jet Multiplicity Ratio
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e e A REREE B
—— Data

2] T =
& 900 ATLAS Preliminary COWwelviv
" 800 Ldt= 1.026" \s=7TeV Eg;"_%m 3
= ' B \W-+jets/Dijet 3
WW production ook N
ATLAS-CONF-2011-110 600E- E
500 =
_ 400/= =
- 3 final states: ee, ey, pu 3 3
X . 300 =
+ Overall systematic uncertainty 8.9%/(ep), 9.2% (uu), 10.3%(ee) E 3
200 —
Channels | Total cross-section (pb) A0y (pb)  AGy,(pb) Ay, (pb) 100:_ 3
evev 62.1 T135  +0l +23 N
JTRUTRY 44.7 +8.7 +7.7 + 1.7 O < .
evuv 47.3 +48 +£6.2 +1.8 = % -
Combined 48.2 + 4.0 + 6.4 + 1.8 T 0.52
° G 3 4 5 6 7 8 9 10
« Good aggreement with SM prediction (46 + 3 pb) Jet multiplicities
9 w= > L L R L L LI L B > e L L L L L B
[0) I~ . —-—D 7] - .. n
?7%% M g 120 ATLAS Preliminary O Wz:,tva_>|+v|-v T 8 160~ ATLAS Preliminary E' \I,Dvé\l,t\il»,vl»v -
- C -1 ‘ £ Drell-Yan N 2 = ‘ ] Drell-Yan 3
~ FJ Ldt=1.02b"  \s=7Tev top ] T jaof) Ldt=1.02i6"  N\s=7Tev 3 top -
2 400 (=1 Diboson ] 0 c 3 Diboson ]
399999 c - @ W+jets/Dijet N € = @ W-jets/Dijet |
> r Iz Gslansys( 7 g 120 — Iz Gslansys( =
g wt L 80— | L - .
- . 100 —
q wW- C 7 E 7
60— — 80— —
TGC vertex 40— - 60;_ _;
- 7] 40:— _:
20 — - ]
q w C ] 20— —
q Wt = F m
) cE O <E
15E - | E
s e L S DUt P LT R
q § o.g s e E ® 05f t _f_ :
0 20 40 60 80 100 120 140 ° % 20 40 60 80 100 120 140 160
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T
S enf ATLAS Prelimi +Data ]
O 350 refiminary B”Z*X =
. ™ - jet ]
WZ production 3 00 t- oo’ e @ E
2 C CI ]
c F .
ATLAS-CONF-2011-099 O 250 0zz =
L - .
200 =
+ Important test of the SM: gauge self-interaction 150 E
+ 4 final states: eee, eey, eyy, Hup F .
1001 =
Final State eee + EMSS  eep + EMSS ey + EXSS pypy + XSS combined y .
Observed 1 9 2 29 71 S0F e
Total Background ~ 3.08£0.49  1.98+024  3.82+0.56 244+021  10.5+0.8+29 - eSS R N
otal Background ~ 3.08+0.49 98+ 3.82+ + +0.875] %0 70 80 90 100 110 120
Expected Signal ~ 7.55+0.17 11274020 12.12£0.22 18.16£0.27  49.1+0.4+3.02
ee,w [GeV]
« Measured cross section (21 £ 4 pb) in agreement with SM > 10}
prediction (17 + 1 pb) S 10*f ATLAS Preliminary En'zjv"’/“zix
t
s AVAVAVAVAVAVAVAVIRLY LENNL N N L B g 107 _I-Ldl=1.02fb'1 \'s=7TeV -TCI)J[‘L)a
ATLAS Preliminary TLAS, [Lat = 1016 € 10
B ! Vs=7TeV, A=3TeV @ 10°
4 10
J— CDF,J-Ldt =1.91b 3
! MV 2 A \s=1.96TeV, A=2TeV 10
q W 10?
) DO,det =411 10
B Vs=1.96TeV, A=2TeV | ’
10
AK?
q z LED 1.2F
q w E 11?_ g eee +"‘+‘H ++_+_
B . N S o9f
Wz vl ) : 60 70 80 90
" AT gse e e —
! ? 1 1 | 1 1 1 1 | 1 1 1 1 i 1 1 1 1 | 1 1 1 1 | 1 1
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ZZ production
ATLAS-CONF-2011-107

q— AN Z qQ— z q Z
Y ZIY
qg—— v Z 9 Z q 7
Standard Model Production SM Forbidden
+  Search for neutral trilinear gauge couplings (NGC)
. . | I | I | [ I ‘ I I | | | ‘ T Tl |
(forbidden in the SM) ATLAS Preliminary s - oz
+  Background for Higgs search (H->ZZ) | : e Tov A _
+ 3 final states: eeee, eepy, pupp . . ’
- Measured cross section (8.4 + 3.5 pb) in agreement  fz p—— %ATLAS'ILd‘=1-°2fb
with SM prediction (6.5 £ 0.3 pb) : \s=7TeV, A=2TeV
+ 4 parameters of NGC measured (2 for yand 2 for 2Z) ELEP,ILdt:?OOpb"
* Should be 0 if NGC does not exist fZ e e \5e 130~209 GeV
. Better results than LEP and DO EDO,ILdt:Hb‘

B Vs=1.96TeV, A=1.2 Te;

Final State eeete wr ete At arare fZ e
5 —_—
Observed 2 3 2 12
Bkg(data-driven) ~ 0.0170:93+0.05 03%9+03 <0010 03703709 77
Expected ZZ 1.5740.03£0.11  3.09+0.04+0.06 4.5+0.1£0.2  9.1+0.1+0.3 Z 95% C.I. =
4 e
| I I | | I | | I I i L1 1 | | L1 1 | ‘ I I |

-1.5 -1 -0.5 0 0.5 1 1.5
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Run Number: 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST

I -

CATLAS
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o

N L Top quark properties

, A
S

Top decay in the Standard Model: BR(t->Wb)~1
Signature: multiple leptons and jets + missing E;

Decays of top — antitop pairs characterized by W

decay modes
* All hadronic (45%); large QCD background-> no
significance

* lepton+jets (30 %); moderate backrounds
* Dilepton (5%); very clean

Dominant backgrounds for single and dileptonic
channels

c  W/Z+ jets
*  QCD jets
Event selection

< High p; leptons, at least 3 jets, cut on missing E;
and transverse mass
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, : - TTTTITTT T T T T I T T T T T T T T T TT T T[T TTTTTTT]TTTT
lsAA Top quark pair production cross N A A
‘?‘/ T P C| P P 5 | ATLAS Preliminary all channels |
‘; g - I Ldt=0.70fb" [ 1
800_— . / 0 zy*sjets ]
3 | - d||ept0n /‘// Fake leptons -
. analyses I B otherEw |
* lepton+jets without b-tagging | ATLAS-CONF-2011-121 600~ -
- Simultaneous fit in 6 channels i 1
. . . . 4001 % ¥ :
« Dilepton w/o b-tagging and with at least 1 b-tagged jet s 1
- ee, ey, py ATLAS-CONF-2011-100 B 2. 2%
e p+T,+ jets £ - . L2 ]
¢ 10T ATLAS Preliminary * Data E :
- Using BDT W i ti— T, +bl_)‘
to idzntify B 1201 P s | 0 1 2 2o
N ~ | Ldt=1.081b ST, dlboson_ Number of jets
taus 8 I B Z+jet i
100 We+jet 7|, 2400¢ : : . - -
L > — — 4 c E ATLAS Prelimi -+ Data2011,Vvs=7TeV 3
ATLAS-CONF-2011-119 i 72 = ti>ll+bb | 2 2000E 20 ) g oo mE  macD Miltijet—;
801 L] tt—l+jjbb ] 1600 E O W+Jets W Other EW -3
i % uncertainty - 1200 b+ Jets ssets € +Jels 3
60— — | dJets | =5Jets | 4ldets | =25Jets_3
I BDT; > 0.7 800 =
/ =
40l I N 400 =
I 1 £
I 1 8 15p¢ E
20 ~ % 7] § 1.0 E‘mm"wﬂ fhtasnt ,wﬁ++}+++ﬁﬂ4;ﬂ¢ A st {13 iyt +H+ #Hﬂ*#f**g
. { 2 o5& =
o 2610872011 00 i 2 3 45¢6 789 10 Likelihood Discriminant
ochi,
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Top quark pair production cross
section: combination
ATLAS-CONF-2011-108

+  Statistical combination of single lepton and dilepton measurements
+ Good agreement with the Standard Model predictions

o7 =176 £ 5 (stat.) £ | (syst.) = 7 (lumi.) pb.

I T T 1 | T I I 1 I I T T 1 1 : I I T I I T T I I T I I T | I
B‘ B 1 T 1 1 l 1 T 1 1 l 1 T 1 T ! 1 T 1 T 1L 1 T 1 T | 1 T 1 T | 1 T 1 T 4 e Theory (approx. NNLO)
[l [ -- NLOQCD (pp) ® Combined 176 £ S pb | _ R .
T = Approx. NNLO (pp) Y 1+iets 186 23 pb o JLdt =35pb” (L+jets, 2010) m, = 172.5 GeV
© i b (s (35 pb", Prefim.) = Ldt = 0.70 fo” (dilepton, 2011
0 +NLOQCD (pp) A Dilepton 171 £ | pb ana J. ' (dilepton, ) :
10° -~ Approx. NNLO (pp)  (0.70fb", Prelim.) .22 = L+jets w/ b-tagging 186£10 2 16
_  mCDF > . : )
L oo ] Dilepton w/o b-tagging ke 17126 7). +8
B l Combination ket 176+5 ' +7
L+jets w/o b-tagging i 171417 T2 46
10 3 , , :
- . Dilepton w/ b-tagging Ha— 17726 770
- . (stat)(syst)2(lumi)
B 7 | 1 1 1 | 1 | | 1 I | 1 1 1 | 1 : | | 1 I | 1 1 | I 1 | | 1 | |
i ] 0 50 100 150 200 250 300
J 0. [pp]
1 > 3 4 5 6 7 8

\'s [TeV]
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Top quark mass

ATLAS Preliminary (Date: August 15, 2011)
ATLAS-CONF-2011-120 2010 data e+jets prel. o 173.8x 6.7t 4.8
2010 data p+jets prel. =—————— 166.7+ 5.0+ 5.0
+ Using 2D template fit 2010 data l+jets prel. 169.3+4.0+ 4.9
- Templates for reconstructed m,, and m,, from MC
2011 data e+jets prel. —_— 173.9x1.2+ 3.1
2011 data p+jets prel. —_— 175.9+1.0t 2.7
_'g (LA L L L L L L B RS _‘(24000:‘|"‘‘I""I"‘'I""I""l""l'_L . 1759+09+ 27
22500; ATLAS Preliminary é}ﬁtﬂ‘;ﬁ?gjﬁ *: § CATLAS Preliminary _* \e=7Tvzr o B 2010+2011 data |+jets prel. —_— 9x09x 2.
@ 0.70 fbo! Wae oD) 1 @3500F 0.70 fb" C e el 3 .
T B - — ] Run-I best (DO l+jets) —e—— 180.1+ 3.6+ 3.9
= Zrég:(;);) 1 3000 B single top -
abosons ] - aco (00) ] Run-Il best (CDF I+jets) — 173.0+£ 0.7+ 1.1
444, Uncertainty i 2500 %444, Uncertainty _:
] 2000k 3 Tevatron July 2011 i 173.2+ 0.6t 0.8
E 1500; é I | |
e+JetS 7: 1000; l_,l+JetS { 160 G \}80 200
; m 1 500" = mtOP [ e ]
T T o
R 4 %5 6 7 8 9 10 My, = 175.9 + 0.9 (stat.) + 2.7 (syst) GeV
jet multiplicity jet multiplicity ®
° S|mU|taneOUS|y 2 450 L B B BN B = w 1-04: L R R I I I RN RN
; ; ; ; O = ATLAS Preliminary 3 > = ATLAS Preliminary E
flt dIStrlbUtlonS =) 400; 0.70 fb’ . g 1-035 +'etS 0.70 fb ]
of reconstructed g 90 Htjets - 1021 K] :
9© 300K = = 3
My, and my, to EF Y Y = E 101 :
get top mass and 3 3 i3 E
global Jet Scale 150E- E 099 E
Factor 100~ 3 0981 E
S 3 0.97F =
. o"....1....1“."."T"."l"'.".":--.--r-«--p-1 ----- [P = - S I DU U DU FUUTE PN FUT N T
Sochi, 26/09/2011 100 150 200 250 300 350 400 0707371 172 173 174 175 176 177 178 179 180
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* s-channel:

t-channel
Sin Ie to rOduCtiOn 2 T T T T I T I.l.I I L T T T I T T T -_1I T L T L
g PP = - ATLAS Preliminary 0.70 fo'@7TeV -
C|>J - 2Jets 1tag +  ATLAS data }
ATLAS-CONF_201 1 _1 01 LIJ L | - single—top t-channel -
ATLAS-CONF-2011-118 o 100F B single-top Wt -
- — i I single-top s-channel
+ Analyses in t-channel, s-channel and Wt channel _g I top pairs
. . . — B B W-+heavy flavour b
Lepton+jets final state T I B - ight jots |
¢ t-channel: o i Diboson 4
. - i N Z+jets
Cut-based and neural network analysis o 50k B iers -
+ Expected cross section: 64.6 pb
« 0,=90+5 (stat)*13_(syst)+ 7 (lumi) pb
- Consistent with the SM within 1 sigma
° 00 100 200 300 400 500
. V\/t Chanrllel S . Wt channel: Moo (VD) [GeV/cY]
& 80~ ATLAS Preliminary Dliepton Gomtined « Cut-based analysis in di-lepton channel
0 r 4 ata
P 705_ JLdt_o'mfb =r:ke|epm + Expected cross section: 15.7 pb
GCJ 60:_ Z(— eefup)+jets 1 pb d limi b
3 50:_ Zrmets e o(pp - Wt + X) < 39.1 pb (expected limit 40.6 pb)
kS -Elboson Observed upper limit at around 2.5 times SM cross section
g 40
S
=]
zZ

30¢
20"
10;

« Cut-based analysis

« Expected cross section: 4.6 pb

50 100 150 200 250 300 « 0, < 26.5pb

Hy(all leptons) [GeV] Observed upper limit at around 5 times SM cross section
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+ Only a fraction of
the SM results
has been reported
in this talk

10°

+  For the full list of
ATLAS SM results
go to links: 10

ATLAS Preliminary

. I L dt=0.035-1.04 fb"
| | |  \E=TTev.
Thecé:ry

= Data 2010 (~35 pb’)
o Data20M

5 : 07t

. 1!

w

Standard Model Group results

Top Group Results

Sochi, 26/09/2011
Slide 33

Tz T wy T zy T g T t |

All ATLAS results



https://twiki.cern.ch/twiki/bin/view/Atlas/StandardModelPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic
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Conclusion

+ Large Hadron Collider is performing excellently (at the moment recording at 10.8 pb-i/h)
+ ATLAS is recording high quality data and analyzing them with rapid pace
+ All parts of the Standard Model have been successfully rediscovered and the amount of
data at the moment is large enough to deliver world class measurements with the best
sensitivity
+ Shown results from 2010 and 2011 data (up to 1 fb1)
+  Measured data agree well with (N)NLO predictions
+ Some analysis deliver more precise results than theory predictions

+ Results can be use to constrain MC predictions

+ Our current understanding of the SM processes at ATLAS allows us efficient search for
the new physics processes
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Back Up material
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Large Hadron Collider
Overall view of the LHC experiments.

+ 27 km in circumference |

+ Colliding protons at
3.5+3.5 TeV

« 10" protons per bunch

+ 1300 bunches per beam

+ Design instantaneous
luminosity: 1x10* cm’s®|

+ Peak stable luminosity:
2.98x10* cm’s?

-
T
-
-

*+ 4 big experiments
+ 2 general purpose

+  ATLAS, CMS

+ 2 specialized

+ ALICE, LHCb

Sochi, 26/09/2011
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+ The tracking detector simulations are in a
mature state, charged track measurements
are well understood

+  Plots show the simulation of the minimum
bias tracks in ATLAS (number of hits in Pixel
and SCT detectors and transverse impact
parameter) and their comparison with data

New J. Phys. 13 (2011) 053033
- >_<\106 \‘Illlll\\\‘\\ll LU UL
Z 18rs ATLAS E
14F \s=7TeV -

12; ng,>2,|nl<25 1
Y 100 < p_ < 500 MeV/

10F -

8;_ T3 2 0 21:“,"] _;

6; I:lMCND 7

4:_ —o— Data 2010 _:

2k =
BNET 2  0 1 2 3.4y

d, [mm]
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Number of Pixel hits per track

Number of SCT hits per track

4.6
4.4
4.2

4
3.8
3.6
3.4
3.2

3

ATLAS
\s=7TeV
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Details of Minimum bias analysis
New J. Phys. 13 (2011) 053033

« Trigger: one or more counters above threshold on either side of
MBTS

+ Collisons at 0.9 TeV, 2.36 TeV and 7 TeV

+ Maximum lumi 1.9 x 102’cm2s-1

+ Probability of additional vertex: 0.1 %

+ Phase space regions:
- At least one charged particle with [n| < 2.5 and p; > 500 MeV

To study evolution of multiplicity as a function of energy
- At least two charged particle with [n| < 2.5 and p; > 100 MeV
- Most inclusive particle spectra
« At least six charged particles with |[n| < 2.5 and p; > 500 MeV
- To reduce contribution from diffractive events

+ Event selection
- Primary vertex (>1 track with p; > 100 MeV and transverse distance

to Beam spot < 4 mm)
« At maximum 1 vertex with 4 or more tracks

. 10 million events in total @ 7 TeV

Sochi, 26/09/2011
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Details of inelastic pp cross-section at 7 TeV measurement

+ Variable & is defined at particle level by dividing the the final state particles into
2 systems, X and Y

+ Mean pseudorapity of the two particles separated by the largest pseudorapidity
gap is used to assign all particles with greater pseudorapidity to one system
and all the others to the other one

- X s the system with higher mass, {=M,*/s

+  Bounded from below by elastic limit (£>mp2/s), experimental limit is €>5x10°

(limited MBTS acceptance)

+  Formula: pon(e > 5% 10-0) = N =Npa) 1= fecsaaos

Ctrig X def €sel

arXiv:1104.0326
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Details of jet calibration

; 70_\II\|IIII|III\|I\I.\|I\.II|I\II|IIII TTTT TTTT IIII_I
) - ATLAS Preliminary 1Ny =1
=, §0|-Data 2010 -2
) = ~ EM energy scale 1 AN, =
+ JES uncertainty is estimated using L”I-Ig 50 ELade
+ Isolated hadron responce (from testbeam and I I o . ;+va—4
in-situ)-> for calorimeter JES uncertainty chn_J 400 . ° & ] 4Nev =5
S e dn, 9 O S N el W
+ MC samples with systematic variations 5 30‘“5 "% 0 D . f“j@ - Q%
> C W - ﬁéa%@% } w o —:
- p; balance in dijet events 7 'M:ﬁ"“jﬁ'v T e
o 20— v ey v M 7
+  In-situ measurement of pileup offset % 7 y %*&AMW“ 'm%
T ‘ﬂ_.q‘ﬂ "_,.r‘ 5
- JES uncertainty significantly lowered when —— F
2010 data Were used OEII\IIIII'III\|I\I\ll\II|I\II|IIII‘IIII‘IIII‘IIIj
5 -4-3-2-101 2 3 45
T-ltower

ATLAS-CONF-2011-030

ATLAS-CONF-2011-032
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Details of jet cross-section measurement

- Trigger: single jet trigger | ATLAS-CONF-2011-047
+ Event selection
* At least 1 Primary vertex

* Passing jet quality (to remove non-collision jets)
« Measurements corrected back to particle level by bin-by-bin single corrections using MC
«  True distribution of jet p; recovered
* Sources of systematic uncertainties
« Jet energy scale (dominant)
* Jet energy resolution
« Jet angular resolution, reconstruction efficiency, modeling of spectral shape in MC
 Theory predictions
* NLO calculations (NLOJET++,POWHEG) with non-perturbative corrections (Pythia)
* NLO parton showers and ME matching with POWHEG

« Uncertainties: PDF, factorisation and hadronization, renormalization scale, ag

Sochi, 26/09/2011
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Details of dijet azimuthal decorrelation measurement

ATLAS\s=7TeV I—NLO pQCD ['o(ag)] an‘ti-kt jets R=0.6
Nscale une. p;>100 GeV |y|<0.8
g PDF & o unc. 3 E

bee® §\ SN L oo 0'\19.5.\\ §\‘ 58 n 3
\ \i

N

+  Measure A¢p of leading jets
+ Depends of number of partons:
sensitive test of QCD predictions

160<pT< 210 GeV T 210<pM™< 260 GeV

1/6 do/dA¢ [ratio to NLO pQCD]

+ Trigger: single jet trigger
Event selecti = % '
¢ vent selection 1 . " ]
* Atleast 1 Primary vertex : N \ N
0.51 A -
° Pass|ng Jet qua“ty (to remove non- I 260<p:axS 310 GeV 310<p;_naxS 400 GeV 400<p_|n_"axS 500 GeV
collision jets) ' ' — —t——t—
- 2.0
* Uncertainties -
1.0F
- JES: 2-17 % g
0.5f 5
. Unf0|ding 1-19 9, [ 500<pT™< 600 GeV | 600<pl™< 800 GeV p7¥> 800 GeV
w2 2m3 5w6  m 2w3 5w6  ®  2w3 5we  w
+ Jet energy and position resolution 0.5-5 % A¢ [radians]
Phys. Rev. Lett. 106 (2011) 172002

Sochi, 26/09/2011
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:(v

A Details of dijet production with a veto on central jet activity
measurement

L
A
S | CERN-PH-EP-2011-100

« Trigger: single jet trigger
+ Event selection
« exactly 1 Primary vertex (to suppress pile-up)

« Passing jet quality (to remove non-collision jets)

+  BKFL-like dynamics: proposes evelution in In(1/x) (x is Bjorken variable) (cf. DGLAP evolution in In (Q2), where QZis
parton virtuality

« Limit of large separation (BKFL-like dynamics) or large momentum wrt veto (soft gluon wide angle radiation) or both
at the same time (color singlet exchange)

BG study for Higgs in VBF

+ Theoretical predictions

HEJ (parton level)
+ Provides all-order description of wide-angle emissions
MSTW 2008 NLO PDF, renormalization scale = p; of the leading parton
Uncertainty dominated by scale choice
POWHEG-BOX (full NLO dijet calculation with interface to PYTHIA/HERWIG)
+ Same PDF and renormalization scale as above

Most uncertainty from PYTHIA-HERWIG difference

Sochi, 26/09/2011
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Details of multi-jet production
CERN-PH-EP-2011-098

+ Trigger: single and multi (2,3) jet trigger
+ Event and object selection
« All jets must have p; > 60 GeV and |y| < 2.8

- Leading jet must have p; > 80 GeV

 Passing jet quality (to remove non-collision jets)

- At least 70 % of charged particle p, comes from event vertex
* At least 2 selected jets
+ Theoretical predictions
- ALPGEN +HERWIG/PYTHIA (LO PDF's, factoriazation and renormalization scale= >p;)

. PYTHIA standalone with modified LO PDFs and different tunes
+  SHERPA

*  HERWIG++

Sochi, 26/09/2011
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Details of jet mass and
substructure measurement
ATLAS-CONF-2011-073

+  Splitting and filtering procedure:
1. Undo the last clustering step of j to get two subjets j; and j» ordered such that mj; > mp. If j
cannot be unclustered (i.e. it is a single particle) or 6R 1 j < 0.3 then it is not a suitable candidate,
so discard j and stop.

2. If the splitting has mj;/m; < u (large drop in mass) and y» > yacy (fairly symmetric) then go to
step 4.

3. Otherwise redefine j = j; and go back to step 1.

4. Recluster the constituents of j with the Cambridge-Aachen algorithm with an R-parameter of
Ry, = min(0.3,6R 1 j»/2) finding n new subjets s1, 52... s, ordered in descending pr.

min(n,3)
5. Redefine j = Z Si.
i=1
min(przj] ,pf‘ﬂ)
912

Here y> = 6R§1, » and 0R;| jo = \/59?1, nt 6¢>§1, P The algorithm parameters p and yacy

are taken here as 0.67 and 0.09 respectively.

Sochi, 26/09/2011
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A Details of inclusive isolated prompt
photon cross section measurement
CERN-PH-EP-2011-115

A q T q R
+  Photon identification
+ Small energy in the hadronic calorimeter
’ g q & q

Narrow showers

nrepr-

Compton (t-channel) Compton (s- channel)
Tracker information to reject photons from conversions

- Isolation energy Ef° =2 E, in AR=+/(An)’ +(A¢)’ <04
cells
* Subracting energy of the cluster, signal energy leakage out-
of-cluster and soft-jet activity from pileup and underlying
event (~0.5 GeV)

Fragmentation

Ral]

* Shape of isolation energy determined from data Annihilation

Sochi, 26/09/2011
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Details of W production cross section measurement

ATLAS-CONF-2011-041
CERN-PH-EP-2011-122

0 SHA A B I L L L L I L =
+ Inclusive measurement in all three lepton channels e -ATLAS * Data 2010 Ns =7 TeV)]
- Event selection 2 Pl 2 XY W - 7, Ve i
é 10 2 7772 EW background 3
- Lepton p; > 20 GeV, tau p; < 60 GeV . e, ] QCD background (CD) 3
o 2 m— _1 -
. Missing E; > 25 GeV (30 GeV for taus) - 34pb 3
3 — —
« m; > 40 GeV (e and p channel) < 10'_ _'
- Missing E; significance (missing E; /(0.5* sum E; ))> 6 (tau - T -
channel) 1— _‘ T T ]
- Veto events with e and p with p; > 15 GeV (tau channel) : . | 4| BN | E
0O 2 4 6 8 10 12 14 16 18 20
SEmISS
G;‘?%i]- BR(W — ev) [nb] N
w 6.333£0.025(sta) £0.193(sys) £0.215(lum) £0.190(acc)  *  Triggers
w- 4.217 £0.021(sta) £0.129(sys) £0.138(lum) £ 0.127(acc) . Single electron trigger
w 10.551 £0.032(sta) £0.300(sys) £0.359(lum) £ 0.316(acc) . )
Gt BROV = 1v) [nb] *  Single muon trigger
w+ 6.215+£0.023(sta) £0.165(sys) £0.225(lum) £0.187(acc) . Tau and missing ETtrigger
W= 4.107 £0.020(sta) £0.112(sys) £0.152(lum) £0.123(acc)
w 10.322+£0.030(sta) +0.249(sys) £0.377(lum) £ 0.310(acc)

a(W — 7v) = 11.1 £ 0.3(stat.) £ 1.7(sys.) & 0.4(lumi.) nb

Sochi, 26/09/2011
Slide 47




UNIVERSITY OF COPENHAGEN Pavel Jez

e L Details of Z production cross section measurement

A RS ATLAS-CONF-2011-041
CERN-PH-EP-2011-097

+ Inclusive measurement in all three lepton channels
+ Event selection

- e/up; > 20 GeV, opposite charge, 66 GeV< m; < 116 GeV (e and p channel)

« Wp;> 15 GeV (pt channel)/ p p; > 10 GeV (pu and ep channel), e p; > 16 GeV, hadronic 1 p; > 20 GeV

6%0;1,,- BR(Z/y" — ee) [nb], 66 < me, < 116 GeV

Z/y* Central 0.972 +0.010(sta) = 0.034(sys) £ 0.033(lum) +0.038(acc)
Z /v* Forward 0.903 +0.022(sta) = 0.087(sys) £ 0.031(lum) +0.035(acc)

G - BR(Z/7" — ) [nbl, 66 < my, < 116 GeV

z/y + Triggers (for all channels)
Z/y 0.94140.008(sta) £0.011(sys) £0.032(lum) £ 0.037 (acc) . Single electron trigger
Final State Total cross section ([66,116] GeV) (nb) OR
TuTh 0.86 £ 0.08 =0.12 + 0.03
TeTh 1.14 +£0.14 £ 0.20 £ 0.04 . Single muon trigger
TeTu 1.06 +£0.14 = 0.08 + 0.04
TuTu 0.96 +0.22 = 0.12 + 0.03

). ).

Z =TT 0.97 £ 0.07 = 0.06 £ 0.03

Sochi, 26/09/2011
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Details of W + jets production measurement

ATLAS-CONF-2011-060 = 10°g— 1 ' — 1
[} 4 Woev + jets
O] 102 det=33 pb ‘@ Data 2010,\/s=7 TeV
. .. . . . e} 4 ¥ ALPGEN
- Event selection similar to the inclusive analysis 10 W sy A SHERPA
+ Jet definition %" ] e, B S KHAT-SHERPA
B ATLAS Preliminary
« E; > 20GeV, |y| < 2.8, AR(lj) > 0.5, anti-Kt with R=0.4 ©q01 S e
- - - = - = _2
«  Pileup jets rejected using jet-vertex-fraction (sum 107
. . 2 A
of momentum from other primary vertices) 10°
10 Zy‘“ 2
o 10°E | I | | 3 _,@106; I I I T I E 10'5 2 E
gt e Bonsr Tev | s ,[Ldt=33 pb” e Soton s Tev sF s X
w L _[Ldt:SS pb” oy _ WL Sacy” i 107 b=
5L CIW—1tv _ 5[ CIW—tv _ — ) | } Z
107F Cdibosons E 10 8 E’%Ib_)OSOHS E _'CE | . ]
Ep e 1 : pa ] ® 2 W21 jet i
o =tst|ngletop ] o =tst|ngletop g \D_ 1 5 ] L
0%k ATLAS Preliminary _ 10°E ATLAS Preliminary_ g“ ' 5
- ; s E I I | 7
o _
. =05
g 2
= 1.5
> > 2 >3 24 25 >0 >1 > >3 >4 >5 o 1’
Inclusive Jet Multiplicity, N_ Inclusive Jet Multiplicity, Ny, =
I_
0.5
100 200 300
Sochi, 26/09/2011 First Jet P, [GeV]
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Detail of WW production measurement
ATLAS-CONF-2011-110

5 ML N B L B L BN
10 —— Data

ATLAS Preliminary ] Drell-Yan
6 top
f Ldt = 1.02fb™" \s=7TeV BB W-jets/Dijet
Diboson

+ Event selection
+ 2 good leptons with opposite charge (1 firing the trigger) matched to
primary vertex

5 CJWW->e*ve'v

Events / 5GeV
=)

+ Jet veto

« M;>15GeVand |[M;-M, | > 15 GeV

. For ep channel M, > 10 GeV

. Relative missing E; > 40 GeV (ee) %
. L 5
. Relative missing E; > 45 GeV (pyp) o
- Relative missing E; > 25 GeV (ep)
- EPSs xsin (A¢y ;) if A9 < /2 3 )
Eruss T, ¢f=J ¢ < / & ATLAS Preliminary ;
T. Rel e [ Drell-Yan
= Eimiss if A0 > /2 © | =i
T = ” | Ldt = 1.02f6" \s=7Tev @B W-jets/Dijet
S 3 Diboson
< =) T T T T T T IR g COWW->prvp'y
% ] 405 ATLAS Preliminary é \E,fi,‘v%yvl-v _f L
§ 120 éj Ldt=1.02b"  \s=7TeV Sw é
[N} . @8 W-+jets/Dijet =
100 :_ 120 Ostatssyst _:
80 —
60— -
40— =
20 — 1
C ] (&) <F
) < S .5E
% 1'? L o B U % 51§
© 05 = o 'Oé
Sochi, 26/09/2011 © 0950 05 1 15 2 25 3 35 50 100 150 200 250 300 350 400
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. . > SRR R R RN I I
A Details of WZ production 8 L atLas Pretiminary 238 :
|4 ™ C =2ZzZ7 2
L measurement < o[ Lat=1.02m" \s=7Tev @@ Top ]
A "2 B :IgV/Z+X ]
S | ATLAS-CONF-2011-099 g | st
w30 7
+  Event selection 20:_ -
+ 3 good leptons (1 firing the trigger) matched to primary vertex r ]
- Lepton firing trigger p; > 20 (25) GeV for p (e) 10— -
. 2 same flavour leptons have opposite charge and [M, -M, | < 10 GeV - .
L[ P
. Third lepton p; > 20 GeV 70 75 80 85 90 95 100 105
2 M, [GeV]
- W transverse mass > 20 GeV Mz = 2Er¢Er, — 2PrePry > ST
) E . —+- Data E
o, =21, lfg:é(stat) f}é(syst) fg:g(lumi) pb. g 40 ATLAS Preliminary % %VZZ E
> 3T T T T T T T [ [ E _ 1 e -
o 15 305_ ATLAS Preliminary EI\?VaZta E ; 3 g_j Lot = 102007 Ns=7TeV Eg\cl)/pZ+X _g
Expected limit &  H Lat- 102" \s7Tev < 1€ 30k [DOstansyst
: . @ 250 Swzx 5 2 E E
Anomalous Coupling | Limits of the 95% C.I. = g D Ostatssyst 1w 25 E
= = > 20 - 202_ =
z 0.05 —0.05 w E 3 F 3
Agy | —0.167 53, 0.2475 2 | 151 = 15E- 3
z 0.2 -0.2 - . E =
Ak [-0.7492,0.9.92] 105 4: 1oL E
[ 0.04 -0.04] E = s E
A [-0.14*091,0.14708] o z 5 Be
Observed limit 700 150 200 250 300 020 40 60 80 100 120 140 160 180 200
A 74
Anomalous Coupling Limits of the 68% C.1. Limits of the 95% C.I. Mr ™ [GeV] MY [GeV]
/L\giZ [-0.17,-0.05],[0.13,0.26] [—0.21,0.30] 1
. Lwwz _, g WWHZ = W WHZ) + iEWIW, 2 + W) Wiz
Ak? [-0.8,-0.2],[0.5,1.0] [-0.9,1.2] JWWZ myy,
A [-0.15,-0.06],[0.06,0.15] [-0.18,0.18]
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(=AA Details of ZZ production
\ measurement
S | ATLAS-CONF-2011-107

+ Event selection
+ 4 good leptons (1 firing the trigger) matched to primary vertex

Lepton firing trigger p; > 20 (25) GeV for p (e)

« 2 pairs of same flavour leptons with opposite charge and 66
GeV <M, < 116 GeV with minimal |M, -M,|

- all lepton p; > 15 GeV

tot
Oz7

+ 12 observed events with 0.3 expectation for
background
+  Significance of 4.5 o

8.4737 (stat) 703 (syst) + 0.3 (lumi) pb.

+ 8 events observed in 4-muon channel, while only 3.3
were expected

+  Probabibility of such fluctuation is 6.4 %

Limit on neutral TGCs (dominated by stat. uncertainty)

Coupling 95% CI fi fr S 5
A=2TeV [=0.15,0.15] [=0.12,0.12] [-0.15.0.15] [=0.13.0.13]
A= [-0.08,0.08] [-0.07,0.07] [-0.08,0.08] [-0.07,0.07]

P2— M2

ol
9zzvlzzy = € — =

L’-fi" (P9 + Pog) +ify €% (a1 = qa),

200

180

160

140

Leading Z Mass [GeV]

120

100

80

Events / 25 GeV

Pavel Jez

L ) B B I O B IR W
- ATLAS Preliminary - e Data 2011 .
- 4 .
- ¢ _[ Ldt=1.02fb"\s=7TeV ]
E L Predicted BG in signal region: E
; 0.3775 (stat) " (syst) E
e =
— Signal Region —
TR R R R R B B =
40 60 80 100 120 140 160 180 200
Subleading Z Mass [GeV]
7_I T T | T 1T | T 1T I T 17T I T 17T I T 17T I T
B ATLAS Preliminary ]
i Nz
6~ det_1 02 fb" -
51 \'s=7TeV ——Data 2011 ]
E Predicted Background: E
al 0.37% (stat) + 0.4 (syst)
3 .
1:— .- *—eo- o —:
I | | 1101 | 1111 1 Y S — I I - 1 I_
‘POO 200 300 400 500 600 700
M?% [GeV]
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A Details of top quark pair
production cross section

ATLAS-CONF-2011-100 || ATLAS-CONF-2011-119 | ATLAS-CONF-2011-121

-

L
A
S

« lepton+jets without b-tagging

- No b-tagging: smaller systematic error, worse S/B

IIII|II|||||II|\HllllIIIIIIIlllll[llllllllllllll

[2]
= B . o
1

- No b-tagging: missing E; > 60 GeV, Z mass window (ee/pu);H > 130 GeV (ep)
400

i J‘ 4+ e« Data ]
«  Floating W+jets background ooor | Ldt=0.70tb" g -
i M Z/y*+jets 1
«  Main systematics: JES, ISR/FSR, QCD normalization and shape i di|epton Fake leptons |
_ 8001~ I Other EW
e Oy = 179.0 + 9.8 (stat.+syst.) + 6.6 (lumi) pb i Lk
- dileptons 600_—

. with b-tagging: missing E; > 40 GeV, Z mass window (ee/pp);H > 140 GeV (ep)

»  Z+jets background estimated from data control region 200

« Main systematics: JES, b-tagger calibration

. o, =171+ 6 (stat)*16_, (syst)+ 8 (lumi) pb (no b-tag) 0 1 2 3 >4
Number of b-tagged jets

SM prediction: o, = 164.6 pb

o Oy =177 + 6 (stat)*’_,,(syst)*8_, (lumi) pb (with b-tag)
«  ptr,tjets
. missing E; > 30 GeV, pp;> 20 GeV, H; > 200 GeV, 2 jets (p; > 20 GeV), at least 1 b-tagged jet

e Oy =142 + 21 (stat)*20_ (syst)+ 5 (lumi) pb

Sochi, 26/09/2011
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Details of top quark mass measurement
ATLAS-CONF-2011-120

* 2 channels: e+ jets and p+jets

. Event selection

- Single lepton trigger fired by exactly one reconstructed lepton with p;> 25 (20) GeV for e (u)
« missing E; > 35 GeV and m(W) > 25 GeV (electron channel)

« missing E; > 20 GeV and m(W)+E;™ss > 60 GeV (electron channel)

« At least 4 jets with p;> 25 GeV, at least one of them b-tagged

. Mass reconstruction

. Pairs of Light (non-b) jets with reconstructed 50 < m,,, < 100 GeV are combined with b-tagged jet => triplet with
the maximum p+ is the top candicate

. Using W mass constraint, correction factor is derived for light jets => applied in top mass reconstruction

. Using MC, templates for reconstructed top and W mass are made as a function of true top mass and jet scale
factor

. Using maximum likelihood, top mass and jet scale factor are optained for observed distributions of reconstructed
top and W mass

Sochi, 26/09/2011
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t-channel
Single top production details o —————
bl " ATLAS Preliminary 0.70f '@ 7 TeV 1
- - - ) - D . ATLAS dat -
ATLAS CONF 2011 101 > B 2 jetS 1 tag [ ] single-to;t?channel 8
ATLAS-CONF-2011-118 L 1000 B single-top Wt E
. — ingle-top s-channel
+ t-channel selection: % i = f;;gpiﬁ,‘;"“ e 1z
«  e/u(pr > 25 GeV), 2 or 3 jets (E; > 25 GeV), © R W \W+heavy flavour J "é
E,miss > 25 GeV, exactly 1 b-tag e M - lght jots {3
© B Ziets 41N
- Descriminating variables: m,,, Hy (p(lepton) + p(v) + @) I Vultiets g
pr(jet,)+p;(jet,)), In| of untagged jet (I-jet) and An(b- é
jet,l-jet) O
=
« NN uses 9 additional variables: m(b-jet,l-jet), H,
m(W), n(lepton), p(lepton), lep. charge, E;™ss, E; (I- OO
NN output
+ s-channel:
- Same selection as t-channel, but requiring exactly 2 jets o 2
and 1 or 2 b-tag's S F -
£ 1.8~ ATLAS Preliminary
Cut-based analysis — 7 variables - 160 ;
- Expecting 285 # 17 (including 16 * 6 signal events) s 145
. Observed 296 2R
1=
- Profile likelihood ratio used to estimate upper bound on 08l
the limit ~ -
u (d) d (u) 06
0.4\ *
W+ 0.2;—
S 3 iobss"ésm‘%s
SOChi, 26/09/2011 Gt (s—channel)/Gt (s—channel)
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