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- SM Diboson production

LO production diagram
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f-channel ri-channel

=>» SM predicts vector boson self-interactions R4 TGC
=» Diboson production (WW, WZ, ZZ, Wy, Zy) \zl\\
— precision measurements of SM at TeV scale forbidden in SM
— unique probe for Triple Gauge Couplings
anomalous TGC indicates new physics
- background to Higgs and many searches of new physics
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- WW P ro d u Ctl.O n (7 TeV 4.6 fb2, arXiv 1211.2979)

Signature Background

WW — (*(- + Emiss Drell-Yan, Wijets, tf:

- two opposite-sign charge leptons (e, u) - |M,- M,| > 15 GeV for ee and uu
lepton p; > 20 GeV - M, > 10 (15) GeV for ey, (ee, uu)

— large Missing Transverse Energy (MET .
5 5 gy { ) — EMissRel > 25 (45) GeV for ey, (ee, uu)

After M, cut
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L WW — Iviv resu ltS (7 TeV 4.6 fb2, arXiv 1211.2979)

Final selected, combined
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WZ production

Signatures:
— tri-leptons, one Z + Eiss

Background:
— Z+Jets, tt, diboson

( 7TeV 4.6 fbl, EPIC 72 (2012) 2173
8 TeV 13 fb!, ATLAS-CONF 2013-021 )

Selection:

3 high p; leptons

p:>15 GeV, p;>20 GeV for W decay lepton
event ETss> 25 GeV

m%> 20 GeV

Z mass window |m,, —m,| <10 GeV

8 TeV 13 fb!
Final State eee eeu et JLLL Combined
Observed 192 270 298 334 1094
Bkg (total) 60+4+11 55+4+10 87+5+11 75+5+14 277+9+24
Expected signal 144+12 199+£16 200x16 27621 819+34
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+ WZ vresults
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MCFM calculations
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ww / WZ sem "_ l e Pto n ,’C (7 TeV 4.7 fb'L, ATLAS-CONF 2012-157)

(WW+WZ)— /vjj

¢51000r
Background: S ;{Stj; =47 Wos I(e, v + 2 jets
- W/Z+Jets, tt, diboson o 800__ATLAS Preliminary

: T 500
Selection: S
- exactly 1 lepton, suppress Z+jets 400}

— exactly 2 jets, suppress QCD multi-jets
p+(i;)>30 GeV, p+(j,)>25 GeV
A@(ETss ,j ) > 0.8, oF

BR(j1i;) > 0.7, |AN(jp)| <1.5 I R

_ 50 00 150 200 250
MET> 30 GeV, m; > 40 GeV Dljet Mass [GGV/CE]

Total cross-section measured
7 TeV. 72 =9(stat) =15(syst) =13 (MC stat) pb
MCFM 63.4 =2.6 pb



+ ZZ production

Signatures:

leptons paired into Z
isolation, AR(¢¢) > 0.2

Z7— (000 (8 TeV): 66 <M, < 116 GeV
ZZ— (lvv (7 TeV) : Axial EPiss >75 GeV, no jet

Background:

very clean, little background
Z/W+lets, tt, Single top, diboson
data-driven estimation

relax isolation, obtain fake fraction
extrapolate background yield

ZZ— llvv, Z+jets cut
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+ ZZ vresults
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R N (7 TeV 4.6 fbL, arXiv: 1302.1283)

/;W’Y, LY PV‘OdMCthV\

Signatures: TR T
— Wy single lepton +E7sS +y
- Zy two lepton (Z—//0)+y,

Zy ETss (Z—wv) +y

q

¢ (notinZy) 7

> 10°E o T ‘
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- WY; Z Y v esults

Systematics ~9%
Cross section for W/Zy MC NLO, Lumi, bkgd estimation
. . . L n ID. i Emiss
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- o_ext. —hd [pb] O_ext —fad [pb]
Measurement MCFM Prediction
Njet 2 0
lvy 2.77 £ 0.03 (stat) &= 0.33 (syst) &= 0.14 (lumi) 1.96 &+ 0.17
Il 1.31 £ 0.02 (stat) &= 0.11 (syst) & 0.05 (lumi) 1.18 4= 0.05
vy 0.133 &£ 0.013 (stat) &= 0.020 (syst) £ 0.005 (lumi) 0.156 =+ 0.012
Njet =0
lry 1.76 &= 0.03 (stat) = 0.21 (syst) == 0.08 (lumi) 1.39 = 0.13
Y1~ 1.05 4 0.02 (stat) £ 0.10 (syst) == 0.04 (lumi) 1.06 &+ 0.05
voy 0.116 £ 0.010 (stat) £ 0.013 (syst) &= 0.004 (lumi) 0.115 + 0.009
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- anomalous TGCs

® Effective Lagrangian:

charged TGC interactions
Ve , ey Ay
L/gWWV = Iglly (W#‘VW“V" —_— W‘LIVW '*“V" ) + IkVWJu' WVV‘uV + M—%/Wpﬁw‘iiij

neutral TGC interactions
: [ff (a,uv'uﬁ )ZGE (aazﬁ ) + fSV (aGVG,u )Z'uﬁzﬁ]

L — —

M;
L= —= ((h1(8,F°) + 17(8,2°°) Z°F o — & (087 FF=) + i O+ M%)e°ZP= ) Z, F, Tec
- —_— M%— g\ Ve k3 [ poe EM‘g ZM?Z z ot poe
?-,z
p
® Anomalous TGC effects: forbidden in SM

enhancement in high p;
changes in angular distributions

coupling parameters channel
® Form factorgto avoid unitarity violation WA N A WW. W-
a=a, /(1+ A2 )n A= cut-off scale WW<zZ A7, AZHZ:Z&gl‘Z WW, WZ
il n= FF power Ly h% - hi L
vy hs. h, /A
® SM predictions: A,=i, =0, g',=k =k, =1 ZyZ i s L7
77 fjé. f;é L/

® Neutral TGC ZZZ, ZZy, Zyy are forbidden
(Z, y has no charge nor weak isospin)
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- WwV aTGqGC in WW

Events / 20 GeV

L/gwwy = ig) (W WHVY —

Wy WYY )+t/\ W, W, VY 4

Constraints to reduce number of aTGCs

- LEP scenario
Aky = (cos® By / sin’ Ow)(Agf — Akz).
- HISZ scenario

Agt = Akz/(cos? By

—sin’ 6y ),

— Equal couplings

Full 2011 dataset, likelihood for p{> 120 GeV

AKZ — AK}:.

Az =My

Ak, = 2AKz cos’ By /(cos? By — sin® By ),

Consistent with SM predictions
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- WWZ aTGC in WZ

* % 'A *
L/ gwwy = ig) (W, WHVY = Wy WHVY) ik W W VY o M—WWWW#VVP

Events / bin

Full 2011 dataset

Consistent with SM predictions
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 ZZV aTGC In ZZ
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L WWy, ZVy e

AK

aTqCs

[ =

aTGCs tests on photon E; distributions, hard-jet veto
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> Summa ry

® Measurements of diboson production in
WW, WZ, Z2Z, Wy, Zy have been performed

® Production cross sections are in agreement with
the Standard Model predictions

® Contributions of Anomalous Triple Gauge Couplings,
not observed, limits are set

® Update analyses with full 8 TeV data expected soon ..



	Diboson and its Triple Gauge Boson Couplings in Standard Model 
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17

