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* Standard Model Physics
e  Jet physics,

° High mass Drell-Yan differential cross-section,
e  W+b-jet measurement,
e  Di-photon production,

*  Diboson production and limits on anomalous triple gauge couplings.

e Talk by Will Buttinger on vector boson and diboson production yesterday.

* Top Physics

Production cross-sections: top-antitop pairs, single top,

Differential cross-section measurements (transverse momentum, extra jets),

Production properties: polarization, spin correlation, charge asymmetry,

* Intrinsic and decay properties: mass, polarization of W bosons from top decays.

*  More details on top properties and production in two dedicated talks by
Lucia Batkova and Danilo Ferreira de Lima this afternoon (parallel session XI).
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Standard Model @ ATLAS




inclusive jet cross-section at 2.76 TeV and 7 TeV

Kruger 2012
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Information on strong coupling, proton structure, and test of perturbative QCD.

Comparison to 7 TeV result (PRD 86 (2012) 014022), cancellations of systematic uncertainties.

Good agreement with NLO pQCD calculations.
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http://prd.aps.org/abstract/PRD/v86/i1/e014022
http://prd.aps.org/abstract/PRD/v86/i1/e014022

PR D 86, 072006
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jet properties for boosted particle searches [t i e 2|
*  Boosted particles — collimated decays angularity R 0 % 0 e . 0.8

— single jet containing decay products. P| anar flow 02e 002 04 0.6

*  Expect different jet properties compared to R 0.4

jets from light quarks or gluons. eccentricity |02 003 02 | 0.2
width o8 <o e 7

e  Observables (computed from highest prjet in e . Anti-k, jets, R=1.0 | 0.2

event): Angularity, planar flow, eccentricity, PT E]TIZZOO Gev.  |&-0.4

width, transverse momentum and mass. mass ATLAS simulation 0.6
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*  Recent result, but using 2010 data because of &L 8 Qq‘,’
. . . &
lower instantaneous luminosity. ¢’ <} ©

e 28% of events in dataset have only one prima e " R
% \Y% \4 y p ry b= eE ATLAS Data 2010,L=35pb" 3
vertex (PV), pr-dependent correction for Nev >1, 5 “F . Anti-k, jets, R=1.0 -
was derived using complementary cone method. 5 “E [ Py > 300 GeV E
S o R B N> (raw) —
S o & N1 (corrected) =
e  Overall good agreement with all tested MCs. - e e E
TIE 1:%: :g
e Distributions of properties provided as plots I S e, o
. F E
and in tabulated form. - °E . - i i . |
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e  Study of all six combinations of jets from
light quarks or gluons, charm quarks, or
bottom quarks.

e  Extracting flavour fractions with template fit
(no explicit b-tagging).
o Dedicated variables based on kinematic properties
of reconstructed secondary vertices inside jets.
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*  Excellent separation of charm and bottom 0.4 5 T )i _
flavoured jets in ATLAS. f
0.3FATLAS 1_;
e  Generally good agreement with all tested 0.2 ;—Data 2010, \IE= 7 TeV, f Lat=39 pb —

MC generators; bottom-light fraction above 50 100 200 300

all predictions in high pr region (not shown).

p gh pr region ( ) Jet p_ [GeV]
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* Test of pQCD, background for other SM
measurements, mass spectrum sensitive to new

physics.

* Differential cross section obtained from yields
in di-electron channel, accounting for selection

efficiency and luminosity. g 10 . * o ATLAS Preliminary | 1

% 10,25 ®ee . -¢- Data 1

* Background modeling (W+jets, di-jet events) gHE mj 4 . fotal uncertainy

dominates uncertainty at low mass; statistics- o8 10_; :ect:o:i I o 25 . ;

limited at higher masses. oI5 10; 3.9 % Luminosity uncertainty not included o

107 F | | | | o E

tafrr e b ]

* Good shape agreement in comparisons to ,LMo@NLOso2(CTIOX 108 ]

Pythia, MC@NLO and Sherpa MC. g [
[ SHERPA 1.3.1 (CTEQ6L1) x 1.41

° ”Angular correlations of Drell-Yan lepton pairs” 0.6k o ( ............ - ) T T ]
submitted to PLB on 30 Nov (arXiv:1211.6899). 116 200300 400 1000 1500

M [GeV]
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e Motivation: test of pQCD with heavy quarks,
important background for WH (with H—bb).

Selection:

* isolated electron or muon, 1 or 2 jets including 1 b-tag,

Emmiss>25 GeV, mr(W)>60 GeV.

* b-tagging with neural network (NN) algorithm,
based on properties of secondary vertices.

Data-driven backgrounds:

e QCD multijets from CR with lepton isolation reversal.

o ttfrom 4 jet CR, extrapolated to 1 and 2 jet bins using
MC transfer factors.

Cross section for 1+2 jets from template fit to
NN output, after iterative Bayesian unfolding:

OW+b—jet = 7.1 £ 0.5(stat) + 1.4(syst) pb
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recent preliminary result (14 November 20
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o
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e Event selection: two isolated photons with Et>25 and 22 GeV g \W\\\\M\\W\M\&W\w
(di-photon trigger, ~98% efficient), separated by AR > 0.4, o.g
. o . . . . 9 3 E_ ! T T T T T
* y+jet and di-jet backgrounds: 2-dimensional template fit of energy 2,5
deposited around photons, fit templates from Sherpa. I 2F
P TR ' F o NSy,
e Misidentified isolated electrons: e—y rate estimated at ~6%, 3 | 2
counting ee and ey pairs with invariant mass close to Z mass. 0'85_. A S
0 0.5 1 15 2 2.5 3
* Total cross section accounting for trigger, selection and luminosity: A CI)YY ( ro d )

o =44.072% pb
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measured fiducial cross-sections (pb)

evy 2.74 + 0.05 (stat) + 0.32 (syst) & 0.14 (lumi)
vy 2.80 + 0.05 (stat) + 0.37 (syst) & 0.14 (lumi)
lvy 2.77 + 0.03 (stat) + 0.33 (syst) & 0.14 (lumi)
ete”y 1.30 £ 0.03 (stat) £ 0.13 (syst) £ 0.05 (lumi)
ptp~y  1.32 £ 0.03 (stat) &= 0.11 (syst) £ 0.05 (lumi)
117y  1.31 £ 0.02 (stat) & 0.11 (syst) & 0.05 (lumi)
voy 0.133 + 0.013 (stat) = 0.020 (syst) £ 0.005 (syst)

e Test of electroweak sector, search for new phenomena.

* Fiducial cross-section measurements for several decay modes.

e Integrated and differential cross-sections (vs Wy transverse mass / Zy mass).

e Dominant systematic uncertainty: photon identification efficiency (~6%).

* No deviation from SM expectations; limits on triple gauge couplings (WWYy, ZZy, Zyy).
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*  Require Er™iss > 45 GeV from 2 neutrinos, !
= T T 1 | | Frer v T o]
also suppresses Drell-Yan background. § 008 futon et rew PR
. . ‘_‘r— - + Stat. Uncertainty -
*  Veto on any jet with pr>25 GeV and In|<4.5, 8 gozsf | Lat-a61" Full Uncertainy 3
. . T . 2 - ]
reduces contributions from tt and single top. g Ozii'_._ E
N :
o(pp = W*W- +X) =51.9 + 2.0 (stat) + 3.9 (syst) £ 2.0 (lumi) pb, | ~ *°"F E
compatible with SM prediction 44.7 + 2.1 pb. 0,01 =
o.oosf— —f
*  Fiducial differential cross-section is obtained - — I .
using iterative Bayesian unfolding. S e o —— ¢ E
N R R
o 05 : J : .
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Leading lepton p, [GeV]
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WWYyY and WWZ

triple gauge coupling (TGC) limits

I | | | | I | | I I I | I | 1 I I I I | I
' 95% C.L. limits from WW productlon
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F-id ATLAS (4.6 fb”, A=)
|i ................. I CMS (36 pb', A=)
AKZ Fid LEP (2.6 fb')
bommemnns SETTEELE I CDF (3.6 fb", A=2 TeV)
; i DO (11", A=2 TeV)
I—é—l
bosreef
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TGC vertex z bt
besenn- poeee-- 1
R
bosed
Z R TP PPN |
Ag1 Foded
L PP L PP PEEPPTE [
i

I IS T N .= L TR . o
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* Compare leading lepton pr distribution to simulations of varied TGC parameters.

e WWZ and WWy Lagrangian has 14 coupling parameters, only 5 remain when
assuming EM gauge invariance and conservation of C and P.

e Reduced to 3 parameters by choosing “LEP scenario” (additional constraints).
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combined WW/WZ cross-section

recent preliminary result (12 November 2012)

0.20

—— Multijet
—— ti+single-t
— W/Z + jets

— WW/WZ

W ev + 2 jets

200 250
Dijet Mass [GeV]

W- (e, u)v + 2 jets

e  Probing electroweak sector of SM. % - JLdt=471b"
- Vs=7TeV
*  Major background for Higgs and possible new S 015 AT,_S AS p?e"minary
physics. 5
<
e Semi-leptonic: W— ¢v and W/Z—quarks 010
* Selection: exactly 1 lepton, exactly 2 jets, :
Ermiss>30 GeV, mt(W)>40 GeV. 0.05¢
e Background shapes from simulation. 0.00F—go———rbi—
W normalization and QCD multijet rates from 1000
1000 1
data-driven method. = flra-ere
o 000 aTLAS Preliminary
4(—3' N
e Binned maximum likelihood fit to di-jet mass. = 600:
o(WW+WZ)= 72 +9(stat)+15(syst)+13 (MC stat) pb 400¢
SM expectation 63.4 £ 2.6 pb. 200
*  Dominant systematics: JES (12%), W norm. (11%). o
e Significance of resonance: 3.3 0 (3.0 o expected). _20()5' N R +
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submltted to ]HEP

ZZ production cross-section @ 7 TeV & 46 b1 /s Ty,

27 J 5 e e e e

> |- Expected BG in ZZ signal region: 0.9 + 1.1 (stat) + 0.7 (syst) _|

q > Z q Z q Z 8 2001 Exzec:ed BG in ZZ* s?gnal regglon 91+23(sttatt)+13(silstt) ]
;‘ I Total Expected Background 18 7 + 3.5 (stat) £ 2.5 (syst) .

! Zhy é 180 ATLAS | 4~ Data -

B B .é 160:— v . : o zzsrrrr —;
q—+—A N~ NN Z q y4 a y4 g140:— - J-Ldt=4.6 b’ =
S0l S0 Vs=7 TeV -

Standard Model Production SM Forbidden Lok | ee | -

A o E

e Test electroweak SM predictions at TeV scale. - 605-'.',-.-,'-..,, e
-4 : g : . E

Irreducible background of H—ZZ. b . e E

e ZZ—4¢(66 candidates, 1 BG expected), 200 ea EIEL -

« . 20 40 60 80 100 120 140 160 180 200 220
Z*—4¢ (84 candidates, 9 BG expected) and Subleading lepton pair mass [GeV]
T I L I L | I L I LN I | I LI

< T ' ]

Z7—¢¢vv (87 candidates, 47 BG expected), o 80 ATLAS « Data E

all compatible with SM expectation. 2 70 J Ldt=4.61" Wzz i E

O 6ob Vs=7TeV . Background (dd) 7

LI - FZ Total Uncertainty

e  Correcting for selection efficiency one finds: 50F =
- ZZ — I'T1 -

40 -

a?} 6.7 + 0.7 (Stat ) +0 4 (SYSt ) + 0.3 (]_uml ) pb 30 S e 3
e NLO prediction: 5.9 + 0.2 pb 0B E
10 —— E

e  Fiducial differential cross-sections and limits on S | -
7

neutral triple gauge couplings are derived. N,
je
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S 80fe oo’ S - j ® ZZ- Il (66<m <116 GeV) L=5.8 fb"
- N Loe T . f LHC Data 2011 (Ys=7 TeV)
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,,,,,,,,,,, ~ . ® CMS ZZ- llll (60<m <120 GeV) L=5.0 fb"
a0k . S, - f Tevatron (Y5=1.96 TeV)
- , B ..' ® CDF ZZ- lI(Il/vv) (on-shell) L=6.0 fb™
ool o B ® DO ZZ- li(Il/vv) (60<m <120 GeV) L=8.6 fb"
- L ]
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e Very similar cut and count strategy, four-lepton decay channel only.

e Select leptons with pt > 15 GeV (leading lepton > 25 GeV) within 1 acceptance,
ask for 2 pairs of opposite-sign, same-flavour leptons, consistent with mz + 25 GeV.

e 85 candidate events, expected background ~1.
e Total ZZ production cross section 9.33:é(stat.)igzg(syst.) +0.3(lumi1.) pb
e Consistent with SM expectation 7.4 + 0.4 pb.
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Diboson cross-sections and TGC limits (summary)

| 95%G.L. limits from WW production ATLAS | s R N
H ATLAS (46 16", A<6 TeV) - | somlase | ff LT LETEY CEERTEET LS
bebed ATLAS (4.6 b A=) : —— ATLAS, 15 =7 TeV ATLAS :

Ax, — H ~~~~~~~~~~~~~~ | Eys(ésg fp;)p“)‘, A=) , — 461", A=2TeV n ;
U S | CDF (356 fb", A=2 TeV) Ag; el el =~ CDF,\s = 1.96 TeV =
: 1 DO (11b", A=2 TeV) : 7167, A=2TeV 2 U y S

e e : — DO, \s = 1.96 TeV 5 = CMS, 1{§=7T9V — e e e e —— -

— — ; e ] Ofb, A=e :

o | 411", A=2TeV | — iTOLf:S, %= y :

% et 1 I—'-:-'—I 46" A=oo ;
: Wi 1S h2 S wzomer |zl TSR emsaeas T

*—‘—4 _____________________________________ : 95% C.L. 4 .- LEP,§=1_30-209Gev -
:_'_4' ] | — — %g,f\% L s6Tev

|i. ............................. q [ - . i 1.0 fb‘1' A=12TeV :
Ag; e Az A EICLEELLl] Eeb bbbt bt f! e Tmeean
T T ¥ e wrwrwrarere B PR T N ERTITN BT SRR EUVETEN PR A B NP RPN RN BRI BT B P
-06 -04 -02 0 02 04 0.6 -06 -04 02 0 02 04 06 0.8 -1 -08 -06 -04 -0.2 0 0.2 04

« WW (submitted to Phys. Rev. D) * WZ (EPJ C (2012) 72:2173) * ZZ at 7 TeV (submitted to JHEP)

51.9 £ 2.0 (stat) £ 3.9 (syst) £ 2.0 (lumi) pb 19.0 £ 1.4 (stat) £ 0.9 (syst) £ 0.4 (lumi) pb 6.7 + 0.7 (stat) + 0.4 (syst) £ 0.3 (lumi) pb
44.7 £ 2.1 pb expected 17.6 £ 1.1 expected 5.9 + 0.2 pb expected

e (ross-section measurements of WW, WZ, ZZ at 7 TeV.

e ZZat8TeV: 9.3*ll(stat.)*)3(syst.)£0.3(lumi.) pb

* No deviations from SM expectation.
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Top Physics @ ATLAS




top-antitop pair production cross-section

o, 15 May 2012

ATLAS Prellmlnary ............ Theory (approx. NNLO)
form, =172.5 GeV
Data 2011 —— stat. uncertainty
— total uncertainty

Channel & Lumi. o,; H(stat) x(syst) (lumi)
Single lepton  0.70 fb . 179+ 4+ 9+ 7pb PLB 711 (2012) 244-263
Dilepton 0.70 " e 1735548 3 T 7pb JHEP05 (2012) 059
All hadronic — 167+18+ 78+ 6 pb
e ATLAS-CONF-2011-140
Combination —— 177+:8 L £ Tpb

New measurements

T,.q * jets 167" —e + 200+ 19+42+ 7 pb ATLAS-CONF-2012-032
T,.4 +lepton  2.05fb” - 186+13+20+ 7 pb PLB 717 (2012) 89-108
Q"??gﬂmf"c | —— + 1681275+ 6pb | ATLAS-CONF-2012-031
' | | | l
50 100 150 200 250 300 350

b paper 30 Nov: 194+18 (stat)+46 (syst) pb
o [Pb] submitted to EPJC, arXiv:1211.7205

e 7 TeV single-lepton channel result with semi-leptonic b decays (4.7 fb1), ATLAS-CONF-2012-131
e 8 TeV single-lepton channel result released on 10 November (5.8 fb-1). = ATLAS-CONF-2012-149
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16000 -
% - ATLAS Prellmm.ary I Ldt = 5.8 "
§14000f- « Data er>3jets J \s-gTev
e+23 jets p+23 jets “ [ W+Jets B Muttijet
=3 jets 2 12000 - :
= 3 l(ll)fj:?gg T : " Z+Jets ) Single Top Dibosons
W+jets 5700+£2400  9000+4000 10000
Multijet 1900+ 900 1100+ 500 -
Z+jets 1400+ 600 1200+ 500 8000
Single top 3260+ 160 4610+ 230 §
Dibosons 115+ 6 158+ & 6000~
Total Expected | 43000+£4000 610006000 4000:_
Data 40794 58872 ]
2000

0 0.10.20.30.4050.6 0.7 0.8 0.9 1

Likelihood
e  Signature: 4 jets (2 b-jets), 1 lepton, missing momentum from neutrino.

°  Event Selection:
. At 8 TeV, jet merging more likely — require 3 jets including 1 b-tagged jet (pr>25 GeV).
. Electron or muon with pr>40 GeV, no additional lepton >25 GeV.
. Ermiss>30 GeV (e-channel) or >20 GeV (u-channel); mt(W)>30 GeV (e-chan) or Ermiss +m1(W)>60 GeV (u-chan).
 Data-driven QCD multijet estimate, and W+jets normalization from data.
Other backgrounds from MC.

e  Extract top-antitop yield with multivariate likelihood discriminant template fit.

o7 = 241 + 2 (stat.) + 31 (syst.) £ 9 (lumi.) pb. ortheor. — 238‘“%‘21 pb

It =
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single top production (overview)

ATLAS Preliminary \s=7 TeV
t-channel 1.04 fb™ e——383"2) pb
arXiv:1205.3130

t-channel top 4.7 fb™ —— 53" pb
ATLAS-CONF-2012-056

t-channel antitop 4.7 fb™' —@— 30%] pb
ATLAS-CONF-2012-056

Wt-channel 2.05 fb™! -8~ 1773 pb
arXiv:1205.5764

s-channel 0.70 fb' —=—4 < 26 pb

ATLAS-CONF-2011-118

Theory (approx. NNLO)

0 20 40 60 80 100120
single top cross section [pb]

e First preliminary result for t-channel at Vs=8 TeV released in September.
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T |
6000F ATLAS
- 2 jets SR
| 2

l L]

————————r—r————
Preliminary [ L dt=5.81b" 1s=8 TeV

® data
[ t-channel

B ¢, Wt,s-channel
I W+heavy flavour

] W+light jets

I I I I | I 1
- ATLAS Preliminary
t-channel single top

top+antitop

4000 Hight |
. [] Z+jets, diboson .
B QCD multijet 107

%2 QCD + MC stat unc. |

antitop _

—Theory (approx. NNLO)
11.04 fo' arXiv:1205.3130 -
$4.7 b ATLAS-CONF-2012-056

. [ ]
0 .....L.....‘.....’..0.....‘"‘."...'--’......0.......!..'... z58 fb-1 ATLAS-CONFE-2012-132 |
- " & " " 1 1 1 1 l 1 l 1 I 1 l 1 I 1
0 0.2 0.4 0.6 0.8 1 5 6 7 8 9 10 11 12 13 14
NN output CM energy [TeV]

e Neural network based discriminant using kinematic properties of events with
1 lepton, significant Er™iss, and 2-3 jets (1 b-tag).
¢ Combined binned maximum likelihood fit to NN output for 2+3 jets.

o= 95 + 2 (stat.) + 18 (syst.) pb=95 + 18 pb

or |Vg!>0.80at95% CL.
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e (Constraints on CKM matrix: | Vi | =] .O4+8°}(1)
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e  Measurement of tt system properties in single-lepton channel.
e  Reconstruction of full tt system with kinematic likelihood fit of lepton, neutrino and jet.

e Differential cross-sections as function of kinematic properties of top quark pair system;
results relative to total inclusive tt production cross-section (systematics reduced to ~10-20%),

e No significant deviations from the SM expectations (different generators).
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e  Useful to constrain models of initial and
final state radiation (ISR/FSR) at m; scale.

e Select events in tt enhanced region, measure
reconstructed jet multiplicity for different
pr-thresholds.

*  Reconstructed spectra are unfolded for
detector effects.

*  Systematics-limited: background modelling
at low njets, JES at high njess.

*  Comparison to several MC models including
ME calculations and ISR/ FSR variations.

e Agreement to Alpgen+Herwig, Alpgen
+Pythia and Powheg+Pythia.

e MC@NLO disfavoured by data, as expected.
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recent preliminary result (11 November 2012)
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Events / 40 GeV

5000

Ratio

e Single lepton channel, full reconstruction of top quark pair kinematics with likelihood fit.

e Extract polarization from template fit of polar angle of top quark decay products.

e  Observation compatible with 50% positive polarization, as expected from SM.
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= polar angle of lepton, calculated in rest frame of leptonically decaying top.

f =0.470 £ 0.009(stat)”

0.023
0.032(8Yst)
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observation of spin correlation

Kruger 2012
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A helicity

Top polarization is small, but top-antitop spins are expected to be correlated.

Top quark decays before strong force can flip the spin.

Measuring degree of correlation A in dileptonic channel,
sensitive to new physics in production and decay!

A_

(2012) |

N(D + NAD) = N(D = NAD

Template fit to angular distribution of the two leptons is used to extract A.
A=0.40 (helicity basis), consistent with SM expectation of 0.31 at NLO.

Zero spin correlation hypothesis rejected at 5.1 o.
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charge asymmetry (1/3)

* Source of asymmetry?

e qq— tt symmetric between top and anti-top at leading order, but not at NLO due to
interferences between Born level and box diagrams.

* qg— ttq, qG— ttg not symmetric as well.

e  Dominant production mode gg— tt is symmetric, small effect at LHC!

* How to observe it?
e Tevatron: observed as forward-backward asymmetry, 2-3 o deviation from SM expectation,

e LHC: initial state is symmetric, antitop quarks produced more centrally on average.

Define charge asymmetry Ac:
_ NADI>0) - Ny <0)
N(Aly|>0)+ N(Aly| <0)

Aly|= |yl — lysl Ac
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EPJC (2012) 72:2939 ]

charge asymmetry (2/3) lrtornacrcd

Kruger 2012

Results from single-lepton (EPJC) and
di-lepton channels (ATLAS preliminary).

Single-lepton event selection: exactly 1 lepton,
4 jets, 1 b-tag, sufficient Er™iss and mt(W),

Reconstruct tt system with kin. likelihood fit.

Reconstruct distribution of rapidity difference
A lyl, unfold for detector effects, and compute
charge asymmetry:

ALt — —0.019 £ 0.028(stat.) & 0.024(syst.)

Two methods used for di-lepton channel:
(a) reconstruction of tt system

(b) computation of lepton-based asymmetry:.

Combination (single- and di-lepton tt):

AL = 0.029 + 0.018 (stat.) + 0.014 (syst.)

’ 4 fb"/3=7 TeV |

E : T I 1T T 1 ] 1T 1T 1 ] 1T T 1 l | I | L :
g 0350 ATLAS e+>4jets (> 1b tag)—
S F | Ldt=1.041" * data ]
2 03 - 2 MC@NLO

0.25/ %# =
0.2 + -

0.15[ —
0.1 -
0.05 f ~
i | | | | | | | | I | | I | | | | | | | I | | | | -

03 2 1 0 1 2 3

SM expectation (MC@NLO):
Ac =0.006 = 0.002
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EPJC (2012) 72:2939 ]

charge asymmetry (3/3) Brrepinicerd
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e Implications for various new physics scenarios from ATLAS charge asymmetry
and CDF forward-backward asymmetry results.
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ATLAS m

ATLAS 2010, I+jets* f—t &

CONF-2011-033, L, =35

ATLAS 2011, I+jets

Eur. Phys. J. C72(2012) 2046, L =1.04 fb"

ATLAS 2011, all jets”

top SUMMary - July 2012, L =35pb™-4.7 fo™' (*Preliminary)
i 169.3 +4.0+ 49
—ig— 1745 £ 0.6 £ 2.3
o— 1749+ 21+3.8

CONF-2012-030, L, =205 b

ATLAS 2011, dilepton*

CONF-2012-082, L =47 fb’

——@—+ 115:2:1.6 £.5.0

+ (stat.) + (syst.)

Tevatron Average July 2011 HEH
1732+ 0.6+08
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I I I | I
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Migp [GeV]

e Top mass and charge will be discussed in Lucia’s talk this afternoon.
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W boson helicity fractions

e Fractions of different W helicities are measured in single- and di-lepton channels,
using (i) a template method and (ii) from unfolded angular distributions.

e Results in agreement with NNLO QCD predictions and more precise than
previous Tevatron results.

e New physics could contribute to Wtb vertex. Limits on Wtb vertex anomalous
Couplings were extracted and are consistent with (V — A) structure of Wtb vertex.
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Summary

* An overview of recent ATLAS SM measurements was given ...
e jet measurements (inclusive jet production, boosted jet properties, di-jet flavour fractions)

e  high mass Drell-Yan, W + b-jet production,

e di-boson cross-sections from yy to ZZ, including TGC limits.

e These measurements help us to test our understanding of perturbative QCD
and the electroweak sector of the Standard Model at LHC energies.

* Recent measurements of top production and top properties were presented ...
* including top pair and single top production,

e measurements of top quark polarization, top pair spin correlation, charge asymmetry,

e and W from top quark decay polarization.

* No significant deviations from SM expectations were found.
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Additional Material



ATLAS (overview)
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ATLAS measurements of the properties of jets for boosted particle searches

A. Jet mass

The jet mass M is calculated from the energies and
momenta of its constituents (particles or clusters) as follows:

we = (5) -(S7)

where E; and p; are the energy and three-momentum of the
ith constituent. The sum is over all jet constituents in this
and all subsequent summations. The standard ATLAS re-
construction procedure is followed: clusters have their
masses set to zero, while Monte Carlo particles are assigned
their correct masses.

2
’

(1

B. Jet width
The jet width W is defined as:

ZAR’ Pk

| E—
2Pt

(2)

where AR = /(Ad;)? + (An;)? is the radial distance
between the jet axis and the ith jet constituent and p7 is
the constituent py with respect to the beam axis.

C. Eccentricity

The jet eccentricity &£ is calculated using a principal
component analysis (PCA) [12]. The PCA method
provides the vector which best describes the energy-
weighted geometrical distribution of the jet constituents
in the (7, ¢) plane. The eccentricity is used to characterize
the deviation of the jet profile from a perfect circle in this
plane, and is defined as

v .
g — l — n""’ (3)
vmax
where v (Vpmin) 18 the maximum (minimum) value of
variance of the jet constituents’ positions with respect to
the principal vector. The calculation consists of the follow-

D. Planar flow

A variable complementary to the eccentricity is planar
flow P [10,46,47]. The planar flow measures the degree to
which the jet’s energy is evenly spread over the plane
across the face of the jet (high planar flow) versus spread
linearly across the face of the jet (small planar flow).

E. Angularity
Angularities (7,) are a family of observables that are
sensitive to the degree of symmetry in the energy flow

inside a jet. The general formula for angularity [10] is
given by

1 !
T, = MZEism“()i[l — cos#;]' 2. (9)

Here a 1s a parameter that can be chosen to emphasize
radiation near the edges (a << 0) or core (a > 0) of the jet,
M is the jet mass, E; is the energy of the ith jet constituent
and 6, is its angle with respect to the jet axis. In the limit of
small-angle radiation (¢#; < 1), 7, 1s approximated by

Ta= " Y E6777. (10)

Angularities are infrared-safe for @ = 2 [13]. In the
analysis presented here, Eq. (9) with a value of a = —2
is used. The 7_, observable can be used as a discriminator

just as a reminder. taken from
paper, but strongly abridged.
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