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Introduction

Motivation

* Test of the Electroweak Sector at the TeV energy regime
* Probe to new physics through deviations of Triple Gauge Couplings from SM predictions

* Sensitive to new phenomena beyond the SM

* Irreducible background in the studies of the Higgs boson (H—ZZ/WW0)

Production mechanisms @ LHC

TGC vertex

(q J 'l { I (! I'l
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Introduction
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All the cross section measurements correspond to \'s = 7 TeV unless it is noted.
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Diboson cross section measurement

Strategy

|. Select candidate events
2. Background estimation

3. Correct for selection efficiencies va
1 ¥2

4. Calculate fiducial cross section

Ndata kaq
o(pp —> V,\V,)x BR = ‘
] Cyy, x L

5. Correct for branching fraction (BR ) for each of the decay modes

Wy = tvy,Zy — Ly WW — (viv,WZ — (vl , 77 — livv,Z7 — (00 (= e,u)

6. Correct for the acceptance of the fiducial volume (kinematic and geometric cuts) Av v
172
/. Measure total cross section

data bkg

o(pp—>V\V,)=
P T, X Lx BRx Ay,
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Wy —>tvy | Zy —> Uy

arXiv:1205.253 |

Background Contamination
* Z/W + jets (dominant)
it W - v, WW

Selection requirements
Photon (Y)

e Er> |5 GeV,|n| <24

e Calorimetric isolated

* AR(/,y) > 0.7 (suppress FSR)
Z boson

e m, > 40 GeV

WV boson

e mt > 40 GeV

Exclusive WY and ZY measurements
* Jet veto (pt > 30 GeV)
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Wy —>tvy | Zy —> Uy

arXiv:1205.253 |

Background Contamination
* Z/W + jets (dominant)
it W - v, WW

Selection requirements /
Photon (Y) OR _
e Er> 15 GeV,|n| <24 71,
e Calorimetric isolated

* AR(/,y) > 0.7 (suppress FSR)
Z boson

e m, > 40 GeV ]
WV boson //
e mt > 40 GeV

Exclusive WY and ZY measurements

* Jet veto (pt > 30 GeV)

(V)

2

Jet
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Wy —>tvy | Zy —> Uy

arXiv:1205.253 |

Background Contamination
* Z/W + jets (dominant)
ett W - v, WW

Selection requirements /
Photon (V) \\N\
e Er> 15 GeV,|n| <24 71,
e Calorimetric isolated

* AR(/,y) > 0.7 (suppress FSR)
Z boson

e m, > 40 GeV

WV boson

e mt > 40 GeV

Exclusive WY and ZY measurements
* Jet veto (pt > 30 GeV)
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Wy —>tvy | Zy —> Uy
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Wy —>tvy | Zy —> Uy
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WW — /viv

ATLAS-CONF-2012-025

Selection requirements

* exactly 2 isolated leptons with pt > |15 GeV
o £}y >25,50,55 (ep, ee, pp)

* One OS-SF lepton pair

* Jet veto (pt > 25 GeV)

e Zveto (Il m,, — m, | < 15 GeV)

A

Fiducial cross section
G;{i‘ﬂ,ﬁ,v,‘, = 374.5 +14 9(stat) + 28 1(syst) + 14.6(lumi) fb

NLO Fiducial cross section

O oy o = 32031262 fb

Tdtal cross section

Oy =334+ 2. 1(stat)+ 4.5(syst) £ 2.1(lumi) pb
NLO SM prediction (MC@NLO)

oM —451+2.8 pb
miss o
ET.R(-’/
Y eaaaaa >
Nearest lepton > 450F ARpARERA AR RN =
. . = reliminary —4— Data =
direction (85 4005— [Lat= 470" 1 Diboson E
% 350 ;_ 7TV 5 :/;lgjet/dljet _;
Background Contamination S 300F 4~ ] Draw¥ar E
- 250 ;_ I_+_ |:| Gstat+systv ' _;
* Drell-Yan (removed from Z veto and E}";, 200t 4| 77 =
o 1t ,Wt (removed by jet veto) 150 +|+ =
*W + jets 1005 i E
*WZz,7Z ,Wy"” (lepton veto if >3 leptons / event) 52; ——*-_ﬁ_:u_:g e, E
250
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WW — lviv

Selection requirements Fiducial cross section
Ol o = 374.5 114 9(stat) + 28.1(syst) + 14.6(lumi) fb

ATLAS-CONF-2012-025

* exactly 2 isolated leptons with pt > |15 GeV

o £}y >25,50,55 (ep, ee, pp) NLO Fiducial cross section
* One OS-SF lepton pair Oy o = 32031262 fb

* Jet veto (pt > 25 GeV)

Total cross section
* Zveto (Im,, —m; | <15 GeV) G =53.4+2 1(stat) i 2.1(lumi) pb

A NLO SM prediction (MC@NLC

SM
Cvo=45.1£2.8 pb
Emi.s:\ )
T ,Rel Dominant uncertainty:
v Systematic due to background estimation
----------- >
Nearest lepton > A450FT T T T E
direction g 400E- ATLAS PreI|m|rTary —— D_ata E
Al - det=470fb1 :lleOSOh -
> 3505 ' B \V-+jet/dijet E
£ g s =7TeV 3 top .
Background Contamination = S00F 4 - =] Drell-van E
. 250 ;_ I_+_ :l Gstat+systv Y _;
* Drell-Yan (removed from Z veto and E;";, 2008 7] =
o it ,Wt (removed by jet veto) 150 ‘+‘|+ E
*W + jets 1005 g E
*WZz,7Z,Wy" (lepton veto if >3 leptons / event) 0F ‘—"_ﬁ_:l_:g e E
0 50 100 150 200 250 300 350

mT(uE;“SS)[GeV]
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arXiv:1208.1390

Selection requirements

* 3 isolated leptons with pt > |5 GeV
* JetVeto (pt > 20 GeV)

eZ— Im,—m, K10 GeVv

*W— M." >20 GeV

Background Contamination

® Drell-Yan
° It
A
> LA AL IR B B LA IR B
o 100~ —+- Data i
(05 - ATLAS Wz )
N gol-fLdt=46f" \Ns=7TeV % %}Jets -
2 - mZ+y i
S - @ Top 1
Lﬁ 60 :_ 2 Ostat+syst _:
o :
201~ + &41 iy .
i TC S |
0 100 200 300 400 500 600 700 800
MV [GeV]
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WZ — (vit

Fiducial cross section

Gl o =927 (stat) £ 4(syst) + 2(lumi) fb
NLO Fiducial cross section

G;;;'J:II.NI.O = 82-53: fb

Total cross section

oy, =19.0" 1% (stat) = 0.9(syst) £ 0.4(lumi) pb

NLO SM prediction (MCFM)
Onio = 176715 Pb

J.’Qi — ATLAS — Monte Cario (MCENLO) ]
g A= ® Dam —
22 ™ Data 2011 (Ys=7 TeV) Total Uncenainty .
08— | Lat=46m" i
0.6- " i
0.4— _
. * n
02— —
- * =
Q
15
- e
a 05
170-270 270-405 405-2500
Myz [GeV]
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arXiv:1208.1390

Selection requirements

* 3 isolated leptons with pt > |5 GeV
* JetVeto (pt > 20 GeV)

eZ— Im,—m, K10 GeVv

*W— M >20 GeV

Background Contamination

® Drell-Yan
° It
A
> LA AL IR B B LA IR B
o 100~ —+- Data i
(05 - ATLAS Wz )
N gol-fLdt=46f" \Ns=7TeV % %}Jets -
2 - mZ+y i
S - @ Top 1
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o :
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WZ — (vit

Fiducial cross section

Gl o =927 (stat) £ 4(syst) + 2(lumi) fb
NLO Fiducial cross section

o o =8255)

Total cross section

Oy = l9.i 0.9(syst) £ 0.4(lumi) pb

NLO SM prediction (MCFM)
o, =17.6")) Pb , ,
Dominant uncertainty:

Statistical

?Qs — ATLAS —  Monte Cario (MCENLO) ]
3 1= ® Dam .
BS - Data 2011 ({5=7TeV) Total Uncerainy 1
0.8/— _[Ldt=4.sfb" _‘
065 s ]
0.4}— -
[~ ¢ .
0.2— _
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L 15

§ 1 -~ U ————
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ATLAS-CONF-2012-027

Selection requirements

* 2 isolated leptons with pt > 20 GeV and|n|< 2.5

* One OS-SF lepton pair

e Axial E;" > 80 GeV

* Jet veto if pr > 25 GeV

e 314 |epton veto (pt > 10 GeV)

*lm, —m, <15 GeV
> o LT T T
[} ATLAS Preliminary  “Data ~ EBWW
O T DzZ+X @ zz-lli
Lo [ Ldt=4.7 b BwWX  DZZ-lv
~ 10’ Wy Wy
e \Ns=7TeV Top
c 10 wz
SO
T 104 :

10°
10°
10

10

1 I 1 1 1 I 1 1 1 I 1
100 120 140

0 1 1 I20I 1 I40I 1 I6OI 1 I8OI 1

Background Contamination

* Drell-Yan (suppressed by the axial E.;f’i““c

* ft (suppressed by the jet veto)
* WW,WZ (dominant), WYy

Andreas Petridis
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/77 —> vy

Fiducial cross section

fid
GZ[—) ffvy

NLO Fiducial cross section
SM 14 7+° 4 fb

’\IO

Total cross section
o, =54" ,,(st(n)*:f,
NLO SM bprediction (MCFM)

=122 0(stat) £ 1.9(syst) £ 0.5(lumi) fb

(syst)+0.2(lumi) pb

S\I +0.3

o = 0.575 Pb
O L I e B S B R SN
© 90 ATLAS Preliminary ~+Daa 3wz ;
(c'g - 1 EZZ_)”W =¥VZW m
- — : Z+X N -
Q& 30 [Ldt=4.71b OzeX :
* - \s=7TeV Wy /Wy* .
= 25— O Top —]
- n ]
G>) — ]
w20 —
15[ + =
e TR
ut) 5 | B i ﬂ* E
= gy - .

3t 400

150 200 250

LHC days Split 2012

350

m,(I+E™*%) [GeV]


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-027/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-027/

ATLAS-CONF-2012-027

Selection requirements

* 2 isolated leptons with pt > 20 GeV and|n|< 2.5

* One OS-SF lepton pair

e Axial E;" > 80 GeV

* Jet veto if pr > 25 GeV

e 314 |epton veto (pt > 10 GeV)

*lm, —m, K15 GeV
> o LT T T
[} ATLAS Preliminary  “Data ~ EBWW
O T DzZ+X @ zz-lli
Lo [ Ldt=4.7 b BwWX  DZZ-lv
~ 10’ Wy Wy
[ \s=7TeV Top
c 10 wz
SO
T 104 :

10°
10°
10

10

1 I 1 1 1 I 1 1 1 I 1
100 120 140

0 1 1 I20I 1 I40I 1 I6OI 1 I8OI 1

Background Contamination

* Drell-Yan (suppressed by the axial E.;f’i““c

* ft (suppressed by the jet veto)
* WW,WZ (dominant), WYy

Andreas Petridis

/77 —> vy

Fiducial cross section

fid

O-Z[—)N\'\'
NLO Fiducial cross section

SM
NLO

Total cross section

ror __
O-ZZ I 5-

=12.2

Sa(star) £1.9(syst) £ 0.5(lumi) fb

=14.7733 fb  Comparable statistical and

systematlc uncertainties

0.2(lumi) pb

NLO SM prediction (MCFM)

S\l +03

\L() - 6 5 0.2 Pb
> L I B B S
© 90 ATLAS Preliminary ~+Daa 3wz ;
S sor [Lat=a7m’ Cox . @Zzem
— = + - —
AN 30: ' WX =
* - \s=7TeV mWy/Wy* .
L o5 D Top =
C n ]
G>J N ]
w20 —
151 + =
< e
ut) 5 | 2 i ﬂ* E
= gy - .

3t 400
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ATLAS-CONF-2012-026
Selection requirements

n,|< 2.7

* 4 isolated leptons with pt > 7 GeV

* |eading lepton pt > 20 (25) GeV (e,p)
* Two SF-OS isolated lepton pairs

e 66 <m, <116 GeVY

Background Contamination

e/ + jets (dominant)
*Background contamination (< 2%)

|;| 200 \ T ‘ T T ‘ T T ‘ T ‘ T ‘ T ‘ T T ‘ \ \ T ‘ T T 4 T \7
[} - Expected Background in signal region: 0.7 * (stat) (systﬁ
g 180—Tota| Expected Background: 12.3 + 3.8 (stat) +3.9 (syst) ]
(1] - |
» ATLAS Preliminary e Data ]
160 —

E C . ]
- B Z/y* Z/y* Simulation |
-g 140F .
- ° e Ldt=4.71" N

g 120 L I f ]
- i Ns=7TeV -
Q2 100}, o e . -
g 802”."0 E..:- :.E 7:
'-3 o e . : ) : |
m e © 1 [ ] 1 _
Q - o¥--tomomm- g .
1 60[=- e =
E H b ° i

- LY ° -

40 2 : ]

L o ° LIPS _

20r- o e ' e ~

TN ST PN R T T T e AR VRN AR A SRR N AN RN T

20 40 60 80 100 120 140 160 180 200
Subleading lepton pair mass [GeV]

Andreas Petridis

| -6 October

77 —> 40 @ s =7TeV

Fiducial cross section
O'Z’_) a0 =212 (stat)*(', i,(syst) + 0.8(lumi) fb

NLO Fiducial cross section
SM — 19 ()+()9 fb

O fd NLO 07
Total cross section

oy =7.2" s (stat) )5 (syst) = 0.3(lumi) pb
NLO SM prediction (MCFM)

Onio = 6523 pb

> 24 : | L | L | L | T T T | L 1T :
G 2oF ATLASPreliminary . pa, -
Q 200 fL dt=4.7 5" 2z Simulation 7
™~ C 222 Total Uncertainty
ﬂ 18 :_ \/§= 7 TeV R _:
d:) 16— Estimated Background: -
n 13 1.3 ’

Lﬁ 2 0.7 03 (stat) " "~ (syst) E
141 ]
12F =
10 =

8F =

6/~ =

4r =

2 -

100 200 300 400 500 600 700
Four-lepton mass [GeV]
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77 —> 40 @ s =7TeV

ATLAS-CONF-2012-026
Selection requirements Fiducial cross section
In|<2.7 ol . =21.252(stat) yo (syst) £ 0.8(lumi) fb
* 4 isolated leptons with pt > 7 GeV NLO Fiducial cross section
* leading lepton pt > 20 (25) GeV (e,H) oM —19.0" fb
e Two SF-OS isolated lepton pairs HONEO ©7 ~ Dominant uncertainty:
¢ 66<m, <116 GeV Total cross section  Statistical

o, =1. j;j(syst) +0.3(lumi) pb
NLO SM prediction (MCFM)

Background Contamination

e/ + jets (dominant) M _ 6 5103 p
o . o '
*Background contamination (< 2%) O No <02 P
l; 200 \ T ‘ T T ‘ T T ‘ T ‘ T ‘ T ‘ T T ‘ \ \ T ‘ T T 4 T \7 % 24: | T T 17T é T T 17T | L | T T TT | L L :
[ - Expected Background in signal region: 0.7 * (stat) (systﬁ = ATLAS Preliminar E
g 180—Tota| Expected Background: 12.3 = 3.8 (stat) += 3.9 (syst) — (5 22: Y o Data .
] o E 3
¢ . [ ATLASPreliminary o Dpata . N 20 fL dt=4.71" ZZ Simulation 7
@ 160 ] =~ 1 3 L5 Total Uncertainty ]
£ B * Z/y* Z/y* Simulation | 2 8: \s=7 TeV .
= 140+ - c - Estimated Background:
= - N o 16— 13 13 .
o 1201 < f Ldt=47fb" E o 1aF- 0.7 77 (stat) " 7 (syst) -
S “fF ooty ] - ]
= - ' 1 \s=7TeV : - .
o - . ; ] u 7
D100, e - e - 12 ]
D petete E."-i“,. N 10 =
= 80 ° o ) - - .
= ® o® ' ° ] 8— —
8 o @ cE-rarn ! - = .
S LT E i E
40r: - e . - 4 =
B L L] °. | C ]
20; K o0 b { 2:_ _:
| i 111 L\ 11 ? L 1| ‘ 11| ‘ L 1| ‘ 11| ‘ 111 ‘ 11| ‘ 1 1 1 C 1 = oo Il 1
20 40 60 80 100 120 140 160 180 200 100 200 300 400 500 600 700
Subleading lepton pair mass [GeV] Four-lepton mass [GeV]
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ATLAS-CONF-2012-090

Selection requirements

* 4 isolated leptons with pt > |5 GeV
* leading lepton pt > 25 GeV

* Two SF-OS isolated lepton pairs

® Mass cut: 66 < M < 116 GeV

>40_'"'I""I""I""I""_
8 _ ATLAS Preliminary —— Data il
8 [ [ Ldt=5.81b" [ zz—i i
o 30 \s = 8 TeV [ ] Background(d.d.)
E D Ostat+syst
O]
i

20 ZZ—I'IT"

__________

10

_+._
=il
_?_

ST Y

|

50 100 150 200 250
Leading lepton pair P [GeV]

o
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77 —> 40 @ s = 8TeV

Fiducial cross section
ol ., =210 (stat)' )2 (syst) £ 0.8(lumi) fb

NLO Fiducial cross section

M o =168 fb

fid NLO
Total cross section
oy =9.3" (stat)’y 3 (syst) £ 0.3(lumi) pb

NLO SM prediction (MCFM)
Gy =714+04 pb

a ~ L. NLO QCD (MCFM, CT10.0)
o = ATLAS Preliminary —
R T ZZ (pp)
N zz
S o
o e L
o= s
i ATLAS Data 2012 ({s=8 TeV)
- ® ZZ— Il (66<m <116 GeV) L=5.8 fb"
ATLAS Data 2011 ({s=7 TeV)
11— O ZZ-> llll (on-shell) L=4.7 fb™
- O ZZ- llvv (on-shell) L=4.7 fb™
B Tevatron (1s=1.96 TeV)
B ® CDF ZZ- li(I/vv) (on-shell) L=6.0 fb™
N ® DO ZZ-> li(Il/vv) (60<m <120 GeV) L=8.6 fb"
| | 1 | | | | | | | | | | | | | | | | | | | | | | | | | |
0 2 4 6 8 10 12 14

\'s [TeV]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-090/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-090/

ATLAS-CONF-2012-090

Selection requirements

* 4 isolated leptons with pt > |5 GeV
* leading lepton pt > 25 GeV

* Two SF-OS isolated lepton pairs

® Mass cut: 66 < M < 116 GeV

>40_'"'I""I""I""I""_
8 _ ATLAS Preliminary —4— Data il
8 [ [ Ldt=5.81b" [ zz—i i
o 30 \s = 8 TeV [ ] Background(d.d.)
E D Ostat+syst
O]
i

20 ZZ—I'IT"

__________

10

_+._
=il
_?_

ST Y

|

50 100 150 200 250
Leading lepton pair P [GeV]

o
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77 —> 40 @ s = 8TeV

Fic{ucial Cross section

ol ., =210 (stat)' s (syst) £ 0.8(lumi) fb
NLO Fiducial cross section

O nio = 16.8703

fid NLO ' Dominant uncertainty:

Statistical
03 (syst) £ 0.3(tumi) pb

NLO SM prediction (MCFM)
O =14104 pb

a ~ L. NLO QCD (MCFM, CT10.0)
o = ATLAS Preliminary —
R T ZZ (pp)
N zz
S o
o e
o= s
i ATLAS Data 2012 ({s=8 TeV)
- ® ZZ— Il (66<m <116 GeV) L=5.8 fb"
ATLAS Data 2011 ({s=7 TeV)
11— O ZZ-> llll (on-shell) L=4.7 fb™
- O ZZ- llvv (on-shell) L=4.7 fb™
B Tevatron (1s=1.96 TeV)
B ® CDF ZZ- li(I/vv) (on-shell) L=6.0 fb™
N ® DO ZZ-> li(Il/vv) (60<m <120 GeV) L=8.6 fb"
| | 1 | | | | | | | | | | | | | | | | | | | | | | | | | |
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-090/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-090/

anomalous Triple Gauge Couplings

q V5

increase of cross section
TGC vertex aTGC e at high invariant mass
and high transverse momentum

q "

Effective Lagrangian

WWV(V==2yy). Sy iw““;,W*'V" - W, WV ) L WiW v +W,;;W\f‘V"” J

Ewwv my,
° € ~ ! ~ NO Z
zZV(V=2y)t L=-s{ov")2.(02,) 5NV, 277
Z
Standard Model couplings: Set limits on
gll =Ky, =1 =

AGE = 8 — LAk, = Ky = L Y B
Av=f, =fs =hy =h, =0

a()

(1+§/A2)"

Introduce Form Factors to preserve unitarity at high \/5: a(§)=
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arXiv:1205.253 |

e Exclusive fiducial cross sections for Wy production with E
> 60 GeV are used to extract limits on aTGC.

E;

* WWY vertex: 17 ,AKy

* ZVY vertex: h, ,h

V

4

Anomalous couplings from WY/Zy

=K, —1

(whereV = Z,Y)

* Limits of aTGC parameters are extracted from Bayesian approach

> |00 GeV and Zy production with

Illlllllll

llllllllllllll

T T T T T T T 71T T T T T T T T T T T T T T T [ T T T T T TTT a1 . 1 rrrprrrpd !

R ! TLA : : : : [ R ATLAS — ATLAS =
- % CL Intervals from Zy 41 [ 95% CL intervals from Zy 1T % CL Intervals 3
W ATLAS(1.02fb7,A=15TeV) 1 [ ATLAS(1.02 0", A=15TeV)| I ATLAS(1.02 o' A=2 TeV)
B h3 ATLAS(1.02 fo™!, A=) 1 L hi ATLAS(1.02 fb”, A=) . ATLAS (1.02 b, A= -
B DO(7.2 fb’t A=15 Te\_,r) - : DO§72 fb ‘. A=15 TeV) : : }\‘ DO {42 fb " A=2 Te“.li) :
- COFGA ' Aci5Tev) 1 L COFGA' A=15Tev) T [ ¥ CMS (36 pb™ Acso) N
: CMS(36 pb-‘l' A=) : : CMS(36 Db |, A=) : : LEP :

- p— 1 I L1 1 I L1 1 L1 1 I L1 1 l L1 1 l L1 1 I L1 1
__ _— | ] 04 02 02 04 06 08 .
i hg 1 [ - I
-llllllllllllll lllllllllllllllllllllllllllll-I | 1 1 I 1 1 1 l I.- ||||I]||| lll]l]l]]l]l]lll]ll—
3 02 01 0 01 02 03 04 05 O 0.004 0.006 2 -1 0 1 2 3 4
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http://arxiv.org/pdf/1205.2531v1.pdf
http://arxiv.org/pdf/1205.2531v1.pdf

Anomalous couplings from WW

Phys.Rev.Lett. |07 (201 1) 041802

* Leading lepton pr distribution is used in a binned likelihood fit in order to extract aTGC limits

7 T T T T T T T T
= [ : a1
o 140 - ATLAS Vs=7TeV.|Ldt=102f" 1
w . ]
T 120 | — SMWn -
§ 100 | — h=h =015
== -eees AgP=0) 2
80 = E ) 7
[ “+ Background
60 i -
+ 0.stat+syst
20
0 s ,3,‘4".;’,(\;4‘, i S e ey G
40 60 80 100 120 140
Lepton p; (GeV)

* More stringent limits compared to Tevatron limits because of the higher center of mass energy

and higher WWV production cross section.
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ATLAS 95% C.L. limits from WW
—— ATLAS (1.02 b, A=3TeV)
— ATLAS (1.02 6", A=w)

-------------------- (~ \1$ ( _'\!_\ pb : A
Ak LEP (2.6 b
................ ( I)E
Ag? —pen
=1
1 | ) (TS WY W S W W VR SR W S | 1
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http://arxiv.org/abs/1208.1390v2
http://arxiv.org/abs/1208.1390v2
http://arxiv.org/abs/1104.5225
http://arxiv.org/abs/1104.5225

Anomalous couplings from WZ
arXiv:1208.1390

e WWZ vertex: Ag/ =g/ —1,Ax, =k, —1,1,
* |- and 2- dimensional limits have been calculated by maximizing the profile likelihood method

* Limits determination on aTGCs by using the observed events binned in pf

:g 160: ATLAS : |A|T|L|A|S|| L L DL L lrl L
o _ = ATLAS, V5 =7 ToV
E 1 40 '__ ) + Data —_' 46 fb-1. A=oo
o u J Ldt=4.6fb' \s=7TeV [ISMWZ Z B e ATLAS, (5=7TeV |
N 1201 B3 Bkg — — 46", A=2TeV
o [[1Cstat + syst N Agf l';': "_'."J === CDF, Vs =1.96 TeV
100 -e=ehy = 0.05 — 71 A=2TeV
u - Ak, = 0.57 - u = D0,s=196TeV |
8o=y-d ., . AZ =010 — 411", A=2TeV
: e =,
— ¥ ——1 W'Z = INIT
. 95% C.L.
- IM&‘J A : Akz :"; B e e s S :'::: """ b

180 OO lllllllllll:llllllllllllllllll
Z[Gey] 06 04 -02 0 02 04 06 08
T
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Anomalous Couplings From ZZ

Phys.Rev.Lett. |08 (2012) 041804

¢ ZZ—41 @ |fb

* Extraction of limits using total cross section

* Calculation of each coupling by setting all

others to their SM values
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2Z
2 95% C.1.
40

l | | —

T
.ATIAS. Ldt = 1.02 b

aaaaaaa

‘ l

\S= 7 TeV, A==

ATLAS, |Ldt = 1.021"
\s=7TeV, A=2TeV
LEP, [Lm = 700 pb"’

\s= 130~209 GeV

‘DO.ILd!_ 1’

\s=1.96TeV, A= 1.2 TeV

—

15 1
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http://prl.aps.org/abstract/PRL/v108/i4/e041804
http://prl.aps.org/abstract/PRL/v108/i4/e041804
http://arxiv.org/abs/1104.5225
http://arxiv.org/abs/1104.5225

Conclusions

e Diboson production cross sections have been measured using full 201 | dataset (L ~ 5 fb'')
- Good agreement with the SM expectations

¢ aT GC limits have been set; most of them are at ~0.1

e LHC performs well... Aiming for 30 fb-! by the end of this year
- Higher center of mass energy \'s = 8 TeV
- Cross section measurements and limits on aTGCs

- T 1 T I T ] I T ] I T ] T ] I ]

20— ATLAS Online Luminosity Vs =8 TeV .
18— LHC Delivered —
16 ATLAS Recorded

14 Total Delivered: 15.3 fb™’
12 Total Recorded: 14.3 fb”’

|

I

10

ITTTd

[T

Total Integrated Luminosity [fb ]

Il TTTTT
Illlllllllllllll

I

8
6
4
2
0

et™ | L L Ly 1
27/03 27/04 29/05 29/06 31/07 31/08 02/10

Day in 2012
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Back-up
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WZ — (vit

arXiv:1208.1390

52 - ATLAS — Monts Carlo (MC@NLO) ES — ATLAS — Monts Cario (MC@NLO)
P} 0.6 S Bun ] 22 1 ® Daa _
4 ~ Data2011 (Vs=7TeV) Total Uncartainty -] : — Data2011(ys=7TeV) Total Uncertainty i
0.5 ILdt=4.6ﬂ)" — 0.8 J.Ldt=4.6fb" —
e — e E 06: -
03— = — —
=+= . 0.4— _
02 t = u :
= = N * ]
0.1 — 02— ]
- — - — .
. ———— o — - -
g 15 —f— O 4cE
3 I ee— - — - :¢_m ----- = 1'515 ° S
8 93 — % 05F v
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miss
E T

Axial E;": E™ projection along the direction of Z

Emlss COSAQD(E""“ = [t

> W
© {08 ATLAS Preliminary  W-Data Ewz .
Q = ZZ—lvv  ERWW =
O 10’k [Ldt=4.71b" Z+X @mzz-ll 3
- S WX =
2 10° \s=7TeV Wy /Wy * -
S Top E
g’ 10° = i =
HootE I =
10°E : - - * =
10°E : =
10 ]
1 R
10 e

0 20 40 60 80 100 120 140
Axial-ET"° [GeV]

Important to remove Drell-Yan events
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A(P(Eml\s = ff

miss
TrET Emiss
T
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Selection of W and Z bosons

Lepton Selection

Single lepton (electron or muon) trigger
pr>7- 15 GeV

In| < 2.5

Track and Calorimetric based isolation
Impact parameter requirements

[:/111'.\\ .
~+ selection

Reconstruction based on calo clusters, leptons and jets

VWV selection

| high pr isolated lepton
E}"""‘" >25-50 GeV
MY > 20 GeV

1

Z selection

| SF-OS lepton pair
lm,, — m, | <I0-25 GeV (WZ)
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| -6 October

Events / 2GeV

Events / 5GeV

10° & ATLAS Preliminary

T I T T T I T T T I T T T I T T T
-¢-Data | ww
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107 ] Ldt = 4.7 fo E%\Txx @ zz-
+
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OTop
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