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Standard Model measurements performed to:

» validate SM in new energy regime

. _ . . e
P constrain parton distribution functions (PDFs)
» understand processes which are backgrounds for other studies
» improve precision of known SM parameters
» constrain new physics contributions (like anomalous couplings)
Selection of recent SM results, based on the categories:
» Exclusive yy =l production, » Inclusive jet, three and four-jet production,
charged-particle multiplicities, QCD coupling constant measurement
Inelastic pp cross section at 13 TeV
» W and Z Boson production, » WW, 4-lepton, Vector boson fusion,
W-H+jets / Z+jets cross section ratio, Vector Boson Scattering, Wyy production

W+jets and Z+bjets production
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Standard model measurements
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Two photon scatering — yy =1l

elastic signal

» use LHC as a two-photon collider

» use Equivalent Photon Approximation (EPA)

(with absorbtive corrections for finite
proton size)

B other background: Z/y#*, diboson, tt and
multi-jet production

P observed cross-sections are about 20%
below the nominal EPA prediction

B consistent with the suppression due to
reabsorption of photon into proton

dissociative backgrounds

Physics Letters B 749 (2015) 242-261
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Charged particle multiplicities

» Inclusive charged-particle measurements in pp collisions provide insight
into the strong interaction in the low energy, non-perturbative QCD region

» Compare different generators (with different parton showers) and different tunes

169 pb?
~ 10M events

» MC tunes describe the data reasonably well at this new centre-of-mass energy
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Inelastic pp cross section at 13 TeV

The measurement is performed using scintillators mounted in front of the forward calorimeters:
Minimum Bias Trigger Scintillators (MBTS)

Larges‘i(hp/-\
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e Measurement performed in fiducial region: My
E = M,?/ s> 10 (MBTS efficiency is above 50%) "
« M, = larger of the dissociation masses
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ATLAS MBTS data extrapolated using Pythia implementation of Donnachie-Landshoff model with & = 0.085 for do/d&

N o T Results are about 10 — 1.50 below the
102 10° 10 theoretical predictions currently
\'s [GeV] available
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Jet production at 7 TeV

Inclusive production

» Jets are defined by anti-k; algorithm
(R=0.4,0.6): 0.1<p;<2TeV

» Data are compared to fixed-order NLO pQCD
(corrected for both perturbative effect

and electroweak effect) as well as NLO ME+PS

v

Three-jet production

Jets with 3-j mass up to 5 TeV

Probed (mjjj, |Y*|) plane with a variety of PDFs

Data are well described by pQCD at NLO
(corrected for non perturbative effects)
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do / d(

Theory/Data

Four jets production at 8 TeV

» Measurement of differential cross sections for events with at least four jets (as a function of
the jet momenta, invariant masses and various angular variables)

» Test of prediction at
- LO: PYTHIA,HERWIG and MADGRAPH+PYTHIA

- NLO pQCD: Blackhat/Sherpa and Njet/Sherpa
- HEJ: exclusive MC generator, based on approximate all-orders calculations (for Nigy 2 > 2)

e 3 10 TLAS
() D ta
10° RATLAS lDa‘a 1 1 a
i 15=8 TeV, 95 pb™ - 20.3 fb” Q 15=8 TeV, 95 pb'- 20.3 fo
10 = e HEJ (x0.9)
10 . ) euisos = 10F Tee_  arXiv:1509.07335
10? E 02 = BlackHat/Sh 1.0
— BlackHat/Sherpa (x 1.0) 5 o ackHat/Sherpa (x 1.0)
1 - l NJet/Sherpa (x 1.0) 8 : iﬁ:;__ l NJet/Sherpa (x 1.0)
107 -
B p"
102 ~p!">100 GeV 10 z 15100 GeV
10° 10*
2 T : : S Total experimental % Total experimental
: - systematic uncertainty %, systematlc uncertainty
S
NLO (scale ® PDF) 2 NLO (scale ® PDF)
uncertainty . uncertainty

0 B B N I :
3x10° 10° 2x10°

H, [GeV]
m,, is well described by NLO up to 3 TeV and

by HEJ at high masses. NLO uncertainties are
relatively large, O(30%) at low momenta

H; (scalar sum of jet p;) is well described
by both NLO and HEJ
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Inclusive Jets cross-section at 13 TeV

» Preliminary results on the inclusive-jet cross section using 78 pb! of data at 13 TeV

» Differential measurement as a function of
- jet transverse momentum: 346 < pTJ'Et < 838 GeV
- jet rapidity range of |y/¢t| < 0.5

» Data unfolded to particle-level using modified Bayesian technique

» NLO pQCD predictions are consistent with the data
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N

anti-k, jets, A=0.4;1y| <0.5 ATLAS Preliminary
13 TeV, 78 pb

ATLAS-CONF-2015-034
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Jet physics - o, measurement

» Transverse energy-energy correlation (TEEC) exhibit a
qguadratic dependence on the strong coupling constant

» Measurements of the angular distributions of jet pairs
weighted by EL E2 / (ZE;)*:

1 dz 1 do
S dcosd o ixrjdxridxr;
od(cosg) o g j dxrydr d(cos ¢)IT XT;AXT;0AXT;

where x1; = ETi/ET and Er =}, E7;

Analysis strategy:
» 158 pb! of data @ 7 TeV
» pl+p2 >500 GeV; p@ll.>50 GeV; |y(jet)|< 2.5

arxiv:1508.01579
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» Total uncertainty is about 5%, dominated by the jet cos¢
energy scale, pileup and MC parton-shower modeling.
» Pythia/Alpgen predictions agree reasonably well with
data, Herwig++ deviates from data by up to 20%
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Jet physics - o, measurement

» TEEC measurement:
- In a good agreement with NLO pQCD

- Theoretical scale uncertainty dominate
over experimental uncertainties

—&— Experimental Uncertainty

Total Uncertainty
- PDG Total Uncertainty

ATLAS Energy Energy Correlations
CERN-PH-EP-2015-177
ATLAS N,,

ATLAS-CONF-2013-041 (2013)

Malaescu & Starovoitov ATLAS Inclusive jet

» Excellent compatibility between World Average Eur. Phys. J. C 72 (2012) 2041
and ATLAS jet-based measurements
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W+jets / Z+jets at 7 TeV

R-jets: ratio of W+jets and Z+jets W+jets production

¥ ' ' —_— o) T T T T T T 1 '
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é ya : SHEHPA+ B g = 105|§_pT >30GeV, |y| <4.4 —— BLACKHAT+SHERP %‘ Eo_a [ //
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Njets jets jets
» Differential measurement for the » Measurement with multiplicities up to seven
first time up to four jets associated jets and p, of jets up 1 TeV
P J T
» Observed discrepancy of 1.50 » Fixed-order predictions provide good description
at high jet multiplicities with SHERPA (BlackHat+SHERPA)
» BlackHat+SHERPA is 10 above data » Overall reasonable agreement with predictions is
at high inclusive jet multiplicities observed
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» Important background to ZH with H -> bb and

BSM signatures

» Two schemes considered 4-flavour (4FNS) vs. 5FNS

» MCFM in five-flavour number scheme agrees with

data within uncertainties

» aMC@NLO 4FNS describes better Z+2 b-jets,

while 5FNS describes

» Shape of differential cross sections are in general

better Z+1 b-jet

well modeled with LO and NLO prediction
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W and Z production at 13 TeV

Measurement: total inclusive and charge-specific cross sections and W*/ W-and of W* / Z cross section ratio
in leptonic channels e,u

B
ATLAS Preliminary ATLAS Preliminary E
13 TeV, 85 pb™ 13 TeV, 85 pb™ (o
fid / ~fid fid / ~fid 8
— — 1 (]
T
[ total uncertainty I total uncertainty B
stat. uncertainty stat. uncertainty LT‘I
A ABM12LHC A ABM12LHC Q
v CTi0nnlo v CT10nnlo O
m NNPDF3.0 m NNPDF3.0
® MMHT14nnlo68CL ® MMHT14nnlo68CL
L I L 1 L I 1 L 1 I L 1 L I L L 1 I L L 1 1 1 1 1 I L L L L I L L 1 1 I 1 L I L L 1 L
9 92 94 96 98 10 10.2 104 10.6 10.8 1.15 1.2 1.25 1.3 1.35
fid fid fid fid
O/ OF O/ OW

P> Ratio of measured cross sections benefits from the cancellation of some experimental uncertainties

p Ratio RW/Z constraints strange-quark distribution

- measurement agrees with different PDF predictions within uncertainties

p RatioR sensitive to u - dV valence-quark distribution at low x

W+/W-
- significant scatter of different PDF predictions observed, the measurement agrees with PDFs
which include LHC measurements from Run |
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Z+jets at 15 TeV

Preliminary measurement of the Z boson in association with up to four jets using 85 pb! of data
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Measurement of fiducial cross sections and their ratios for successive jet multiplicities
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Reasonable agreement between observed cross sections and predictions from Sherpa and MadGraph
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WW->]vlv cross section at 8 TeV

ATLAS-CONF-2014-033
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measurements
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» Important test of the non-Abelian structure of SM
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» Cross section_measurements are sensitive to Jet multiplicity
anomalous triple gauge couplings (aTGC)
L , 3 700 ATLAS Preliminary | 4o CJWw iz
» Non-resonant WW production is an irreducible © oo 'S=8TeV.JLat=203m! Qe Mo 3
background process to Higgs boson studies @ €vivohanns % siat. unc.~ stat. © syst unc.
g 5001 =
400
Backgrounds: -
300
» Top, Drell-Yan, W+jets (all data-driven), 200
other dibosons (MC based) :
100
» Very hard selection-criteria on E;™* and 0 B
jet-veto to suppress tt background p.(I) [GeV]
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WW->]vlv cross section at 8 TeV

» The individual channels are compatible within their uncertainties.

» The measured combined cross section differs by +2.1c from the partial NNLO SM
prediction computed using CT10 PDF using the standard PDF and scale uncertainties

o tot

oty = 714717 (stat) H39(syst) 22 (lumi) pb

» Compatible with full NNLO prediction at about 1o

SM Ww

(+ PDF = total error)

CT10 Hol

MSTW2008 Mol
NNPDF2.3 WAM

ATLAS-epWZ12 | ¢ ™

T T T I T T T T I T T T T
ATLAS Preliminary

PR AT S W N SO W T

ILdt=203fb‘

\s=8TeV
WWwW

Data (+ stat. £ tot.)
— 71.4+1.2 %35 pb
— Stat

Stat+syst
1 J 1 L 1 1 I 1 1 1

50 60

TOIH

80 90 100
oo, [pb]

Gﬁided — 58.7+3'0 pb

=2.7

IIIIIIIII|IIII|IIII|II II[IIIIIIIII'II
ATLAS Preliminary
4 Measured
Ldt =20.3 fb cross sections
\s=8TeV ete
WwW .
LR
eut
. Combined
SM Prediction
qa/qg — WW: MCFM NLO CT10
gg— WW: MCFM LO CT10
99— H > WW: Nl\llLO MSTV|V2008 | | [ | |
10 20 30 40 50 80 90 100
Sl [PP]

» New result from CMS (arXiv:1507.03268): measured total o agree well with NNLO prediction

» Major difference: 1) H - WW process is subtracted as background
2) pTWW-resummed calculation reweighting

Otherwise
fairly comparable

4>

ICPPA 2015

Jiri Hejbal (on behalf of ATLAS collaboration)
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» Measurement of integrated and
differencial cross sections in m(4l) and p(4l)

» Test of SM through interplay of QCD and
EW effects for different production
mechanisms

» Background very small (~5%)
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4-lepton production at 8 TeV

ATLAS-CONF-2015-031

‘- --- g9 — 4l
: _ s — gg — 4l (total)
S N - S gg—> H- 4l
--- k. mmgg—oZZ 4

- \s =8 TeV ]

11 IIIIIII

L
1
111011

T3

90 200 300 400 1000
m,, [GeV]

Selection:

- 4 high p; isolated leptons

- Build same flavor, opp. charge pairs
-50 GeV<m,,<120 GeV; 12 GeV <m,, <120 GeV

Background:

- Z+jets and tt (data driven)
- ZW, Zy, Z+top, VVV, ZH and
- double Drell Yan (MC)
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4-lepton production at 8 TeV

» Measurement of signal strength of non-resonant gg—>4l production:

% o

ol data
( ) Moy = 2.4 % 1.0(stat.) £ 0.5(syst.) + 0.8(theory) "
o(gg—4l;LO) \Z(ﬁ
g Van
» We require: m,, > 180 GeV region (gg—>4l is dominated by continuum gg - 77)
» LH fit to data including non-ggZZ contribution (QCD NNLO and EW NLO) and background
c?g 0'3;_ ATLAS _ ATLAS
o - 'S = -1 Fiducial phase space
2 0.25E + + \s = 8TeV,20.3 fb : 4o B phase sp
_g 020 —i —+— Measurement_:
%?r 0_15§ | = Prediction _; ___________________________________________________________________________
- . 4u —_ - Data
0.15— " —— _E Is=8TeV,20.3fb"
oot = E L Sundadvose |
s — ] o
£ 12;_ = iy ‘ ' E 2e2u 21292 1HO= 4
~ = s = ] | | | | | | | |
£ o050 T — 0.8 1 12 14 16
90 200 300 400 1000 Data / Theory
m,, [GeV]
Overall good agreement between theory prediction and Measured channel specific cross sections
measurement of differential cross-section distributions of m,, in fiducial phase space
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Z+2 jets production (VBF)

strong JHEP04(2014)031

5 B s -

: . . : O 10t [Ldt=2031" —

» Inclusive Zjj production is dominated by the strong 3 E —.- \s=8TeV 3

production process Ry oL == seatch region -

2 = = = ]

» VBF process is of particular interest because of the < oL —o— ]

similarity to the VBF production of a Higgs boson 107 S 5

E —_o— .

» (strong) background template constrained by 10 = 4 Data (2012) —'—$+:*: E

data-driven technique, electroweak production - i Background —— #¥

extracted in EW enriched region 1? _+ Background + EWZj —|—_|_ :

» strong-production-only hypothesis rejected at > 50 z o T ——_}_ E

+[+= S B = . N A A

o8 " e Jr—— E

et s 3

: Ol - _f e ]

Opw = 54.7 + 4.6 (stat)*]7, (syst) £ 1.5 (lumi) fb S8 05 et e E

Powheg 03 QL - unconstrained | | —|——|— E
Opy = 46.1 + 0.2(stat) ¥ (scale) + 0.8(PDF) + 0.5(model) fb 500 1000 1500 2000 2500 300({)G 3V5]oo

m. |Ge
1l
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Electroweak WWjj production (VBS)

. 4 ¢ q W
» Key process to probe EW symmetry breaking -
qf
» VBS amplitude increases with Vs; without VBS strong -
Higgs this would violate unitarity at ~ 1 TeV wt
q q/ q q.’
measurement of EW + strong production Sensitivity to EWK increases by cutting
in m;; > 500 GeV region on IijJ.I in addtion
————— —— QT I SRR I I I L B BRI R
> L LI BN I B T T 3 = - 7
o ATLAS e Data2012 . 5 S0 ATLAS e Data2012 1 2
O 12§ 20317 \s=8TeV — > - 4y .
S 10 s =8TeV KX Syst. Un(iertamty E m o5k 20.3 b, \s =8 TeV KX Syst Uncertainty ] S
s : W-Wjj Electroweak 3 — W*WH i Electroweak
[2) ..
= ‘_> S WWH Strong . - M 500 GeV I WAWHj Strong 1 3
o 10 : L CP)rompt —= o0 : BN Prompt 3 S
onversions 3 C —p Conversions 1 =
’%—)j— " B Other non-prompt - n B Other non-prompt 7 &
1 = 15:_ 1 =
= - 1R
10+ __ \
E 1 X
10" - ' ]
: 18
i @
2 - i e Data/Bkg - e
3 C : 3 Bkg Uncertainty ] 6 1t 2 3 4 5 6 7 8 39
Y — PR (SigHBh)BRG. L ] Ay
% M*ﬁd ] prompt: prompt leptons from multilepton processes
S 0500 400 600 800 1000 1200 7400 7600 1800 2000 photon conversions and charge mis-ID
m; [GeV]
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Electroweak WWjj production (VBS)

ATLAS SMoyi=1.52£ 0.11 [fb] ATLAS SM 6\-0.95 + 0.06 [fb]
203 fb-1, \“CS=8 Tev NLO, POWHEG-BOX, CT10 203 fb_1 VS=8 TeV NLO, POWHEG-BOX, CT10
etet etet
2.0+1.5+0.5[fb] 0.4 £ 1.0+4.0 [fb]
eiuir eiui-
2.1+ 0.7+ 0.3 [fb] 1.3+ 0.6+0.25 [fo]
Lt - . it " s
2.2+0.9+ 0.2 [fb] 1.7+0.8+0.15 [fb]
Combination Combination
2.1+0.5 +0.3[fb] 1.3+ 0.4+ 0.2 [fb]
0.5 1 1.5 2 2.5 3 35 1 05 0 05 1 15 2 25
o \ww [fo] G \BS- [fb]

» measured cross-sections slightly higher but in agreement with theory prediction
» a total of 34 candidate events in VBS region
» first evidence for a VVVV vertex

Inclusive measurements: VBS measurements:

o = 2.1 + 0.5(stat) + 0.3(syst) fb o4 = 1.3 + 0.4(stat) + 0.2(syst) fb
ocPovhee — 152 4+ 0.11 fb oPovhee — (.95 + 0.06 fb
significance: 4.5¢ (exp. 3.40) significance: 3.60 (exp. 2.80)
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Wvyvy production

Phys. Rev. Lett. 115, 031802 (2015)
» First evidence of triboson production

» Sensitive to (anomalous) quartic coupling g Y
» Signature: - ~
- Isolated lepton + MET and 2 isolated photons e A =
W <
» Background: q %
- Multijet background (data driven); e.g. Wy + jets
- Prompt leptons (MC based); e.g. Zy > | | l ;
S 350 amLas ® Data -
. - 1 Wyy ]
» Results: B wof 2 :
- — Wyj + Wijj ]
- Measurements in inclusive (Njetz 0) and 2 f E Wyﬂets” .
exclusive region(N,,, = 0) ,_%J 25;_ B Other backgrounds E
- Combined significance over background only > 3o 201 s =8TeV, 20.3 1" -
B electron channel (Njets >0) -
o1l = 6.1*11 (stat.) + 1.2 (syst.) £ 0.2 (lumi.) fb Inclusive 15¢ _
oMM = 290 + 0.16 fb region 10 =
ofid — 2.91’8:2 (stat. )J_r(l)jg (syst.) = 0.1 (lumi.) fb Exclusive KX _
oMM — 188 +0.20 b region NI
200 300 400 500
m,, [GeV]
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First ZZ events @ 13 TeV

p Display of a ZZ candidate event from proton-proton collisions with LHC beams at a collision energy of 13 TeV.
p The first Z boson candidate has a mass of 94 GeV and pr of 35 GeV

s
ATLAS
EXPERIMENT

Run Number: 271298, Event

Date: 2015-07-10 20:50:34 CEST

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayRun2Collisions
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» ATLAS successfully recorded ~ 5 fb'! 7TeV and ~21 fb1 8 TeV pp collision data delivered by
LHC during Run-I period

» ATLAS performed a wide range of SM physics measurements covering a variety of SM physics
aspects: QCD, Electroweak, V+X, multibosons, jets physics:

Charged particle multiplicities — first measurement at 13 TeV

Two photon scatering: yy -> ||

Inclusive, three-jet and four-jet cross section measurements

Extraction of QCD coupling constant from transverse energy-energy correlation
W a Z production in association with jets — preliminary results at 13 TeV
Electroweak production of Zjj, sensitive to vector boson fusion

First evidence of vector boson scattering

First measurement of triboson (Wyy) production in ATLAS

vV vV vV v v v vV VY

...and much more not shown in this presentation

» Measurements at 13TeV already underway!
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Inclusive jet production at 7 TeV

» Jets defined by anti-k; algorithm (R=0.4, 0.6): 0.1 < p; <2 TeV

» Double-differential cross-sections as a function of transverse momentum and jet rapidity

» Data compared to fixed-order NLO pQCD (corrected for both perturbative effect

and electroweak effect) as well as NLO ME+PS

— 10— - | JHEP02(2015)153
> anti-K, j = —
jets, R=0.4 S 8 : -
D - ' o ATLAS o = < F © oF 15<ly|<2.0 - ATLAS
(D 10 Ldt=4.51b", Vs=7 TeV ® |y|<0.5(x10) = -01 ob o} r ]
= O 05<|y|<1.0(x10%) ~ ~ F ] ILdt=4.5fb"
O . > » > ]
o 10t °o B 1.0<|y<15(x10%) | 5 1 5 I \s=7Tev
—_ %o, O 15<ly|<20(x10°) — o [0 i
-é‘ 10 ° ..00.... A 20<|y|<25(x10") _] |£0-8:_ = 1 @tk jets, A=04
- S oo ooq ’00... A 25 <[y <30 (x 107 = 0.6E
. e) = TE ~— Dat
-8" 10%F = - OOOooO .""‘0.. = E " 05<[y|<1.0 — e
~~ | n - O, @ ® = 1.2
Nb 10-5 -.... [ ] E E
© =] O o =5 ....... O o —: 1_ ””””” E NLOJET++maX
108 DDE’DDD ."l-.. © - 0.8f 1 oo
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Lay A e u s C 1 Ewcor.
1071 g, %jqqq] - = ok ;- oo
A AA —] C q4 =
NN A, O s 1.0<ly|<15
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Systematic A = A = — J == MSTw 2008
uncertainties A - b
1077 " s = :
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20 Non-pert. corr. x EW corr. E ]
10 | ! ! I oo I i
10? 3
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Three jet production at 7 TeV

Eur. Phys. J. C75 (2015) 228

. : r _ I | R
» Jet of anti-k; 0.4 and 0.6 with 3-j mass up to 5 TeV = ka0 ATLAS ]
) O) 10°F aaa "Vv,ooooo JLdt=4.5fb'1 ]
» Probed and well described by pQCD at NLO 2 C amen Maa, vy %0 e7Tev
. . —_— 21 L] v _|
on full (m..., |Y*|) plane with a variety of PDFs — 10°F e 7
jii 5 | e, " A, v _
§ 1— 0.... ... A‘A Vvv O . ]
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£  noacDecT10%%e. e A T -
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W+jets / Z+jets at 7 TeV

Eur. Phys. J. C (2014) 74: 3168

o
o
T

E W(— uv) + jets
e Statistical Uncertainty
Total Systematic Uncertain

o
N
TT

» Calculated “R-jets”: ratio of W+jets to Z+jets production

cross — sections

o
W
TTTTTTTTT]TT

Relative Uncertainty

» More precise test of pQCD than individual V+jets

z8:5/ (sT0Z) D T "SAYd 1n3

» Experimental uncertainties and non-pQCD effects are

significantly canceled in the ratio
» Leptonic channels (e/u) ) of W/Z

» 7 TeV 4.6 fbl full dataset

o
o

(W(— ev))/(Z(— e'e)) + jets
e Statistical Uncertainty
Total Systematic Uncertainty

o
~

o
(&)

Relative Uncertainty

» Differential measurement for the first time up to four jets

» Comparison with NLO pQCD calculation,
LO ME Monte Carlo generators done

ICPPA 2015
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W+jets / Z+jets at 7 Te

Y | T T T —~, 18 I T I | |
3 [ ATLAS W WZ ) +jets - 3 [ ATLAS (Wi WZ(- ) +jets -
L) 16 anti-k, jets, R=0.4, “&* Data, \s=7 TeV, 4.6 fo" | 2 16l anti-k, jets, R=0.4, “% Data, \s=7 TeV, 4.6 o]
Tt - p.>30GeV, |y| <44 —v— BLACKHAT+SHERPA & p.>30GeV,|y| <44 —v— BLACKHAT+SHERPA 1
I or —=— ALPGEN+HERWIG I or —=— ALPGEN+HERWIG
© - —a— SHERPA — © - —— SHERPA |
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= e i — — .
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o 11 ’ 2 o 11 —

< S — " B — ) = = y y .

\ S s 7 “ S o .

é Z o8 — Z o8 —

a © 12/ —— ALPGEN — S 12 —— ALPGEN —

. () 1.1 __ ) 2 A =) 1.1 — Z

S ~ 1 I » 2 y ~ 1 I e /‘/ / /

W Q o9 “ O o9 . 2
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o b " " 72 7 Qo - A 7 7,
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0 1 2 3 4 =0 >1 22 >3 >4
N N

jets jets

» The theoretical predictions describe the data fairly well within experimental uncertainties
» Observed discreapancy of 1.50 at high jet multiplicities with SHERPA

» BlackHat+SHERPA is 10 above data at high inclusive jet multiplicities
(it is expected -> not all contributions for events with at least four jets are included)
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Events

W+jets production at 7 TeV

109~ ATLAS ® Data, \s=7TeV, 4.g fo™ . . . .
10° Pred sys W ev (ALPGEN) » Test of pQCD calculation in large kinematic range
. I Pred sys®stat @ Other
[ 1Z—ee
107 D Mutets o » Background for many SM processes and BSM searches
10°
108 » Fully leptonic final states (e/p) at Vs= 7 TeV with 4.6fb™
10*
10°
107
10 Eur. Phys. J. C (2015) 75:82
1l 1
) 1 1T T T T T 1 ' '/;
= 10°E ATLAS W(— v) + jets o 14 — BLACKHAT+SHERPA / //,
. . . 8 T 4 2 Data, T2 4
Many exclusive and inclusive z5  fantkess R4, TEORR e Sy {%
dff 3 | d b ; d = oo P> 30 GeV, Vi<ad _, BLACKHAT+SHERP o5 /A
ifferential distributions compare = B SOBE //%
. . . 0.6 — —
to a variety of theory predictions » e ALPGEN S — ””
at LO/NLO T eraanio b » /
/ i 9.1-21 W I i i
O Coal ////
Measurement with multiplicities o, ] ///
up to seven associated jets and : o 14 — ALPGEN » /
- B (22257779 g | 4 Z
p, of jets up 1 TeV ok YY) . /;Z/
g e Eos — //2
: - : 13 =¥ ] //%
Fixed-order predictions provide : ) 1ab — stierea P //
good description (BlackHat+SHERPA) ok %/, 31-21_— e //////”,Z,/,,,y//////
3 s F
. , =1 >e< MEPS@NLO //
Overall reasonable agreement with ° EJO 1 PR //
predictions is observed Y o ”

jets J ots
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W and Z production at 13 TeV

Measurement:

ATLAS-CONF-2015-039

» W->ev, Wy, Z->e'e,andZ > u' w processes with int. lum. of ~ 85 pb™
» Total inclusive and charge-specific production cross sections

» Evaluation of W'/ W™ production and of W*/ Z production cross-section ratios

Backgrounds:

» Single and double bosons, top (from MC) and multijets (template fit on m_ spectrum)

Cross-sections as a function of centre of
mass energy well described by NNLO (QCD)

Combined fiducial cross section with different PDFs
The experimental precision is already comparable to PDF

5' E./OATLAS/CMSW%I\/ ------- W (pp) U L L L L T |
c | mW/0 ATLAS/CMS W' T'v —_ W (pp)
: - A/A ATLAS/CMSW-—>Iv W* (pp) o +
> ®/O CDFW-(e)v W (op) - ATLAS Preliminary A W_
— 10" m/o pow- (emy J Sy 13 TeV. 85 pb™
T e vatwsiy W T ’ P
; C Y UA2W-ev ::::
= - o """""""" lumi @ exp. uncertainty
2 1= -------- I exp. uncertainty
b; L A ATLAS Preliminary A ABM12LHC
T Data 2015 (\s = 13 TeV) v CT10nnlo
S H NNPDF3.0
10" = ® MMHT14nnlo68CL
- % MSTW2008 NNLO (inner uncert.: PDF only)
B "“ 1 1 1 1 | | I I | | | I | 111 | 1 1 1 | | 11 1 |
L L1 ' ' | 5000 5500 6000 6500 7000 7500 8000 8500 9000
1 | 10 Gﬁd [pb]
Is[TeV] w*
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Wyy / WWjj aQGC

» First aQGC limits on a4, a5 parameters using measured

cross-section in a VBS fiducial region
(for notation see Phys.Rev. D22 (1980) 200)

p k-matrix unitarized

LEP ATLAS
-~ R CMS yy —» WW
— DO yy > WW

AQGC Limits 95% CL

&
A [TeV™]

aW
ACZ [TeV?

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

aW
A°2 [TeV?

L
.........

-10°-10*-10°-102 -10 10 102 10° 10* 10°

(2] LANLNL L L [ I L L L I B

3 [
- ATLAS
06 203", Vs=8Tev
0.4 pp — W* W jj
“E K-matrix unitarization
0.2
o

-0.21- confidence intervals

- W68% CL

'0'4:_ [ 95% CL

-0.8 —expected 95% CL
X Stancllard MOde.I. e

04 -03 -02 -01 0 01 02 03 04

'III|IlI|III|IIJ|III|III|IJl|III'

Oly

» First triboson aQGC limits of high dimension
operators f-,, a.¥ and a,"¥ determined in jet-

exclusive region with M,, > 300 GeV

» dipole-FF unitarized
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summary plot

Standard Model Production Cross Section Measurements

Status: March 2015

8_ 80 b ATLAS Preliminary
| S|
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