


O Direct probe into the gauge structure of the SM

¢ Rich phenomenology with well calculated

predictions: 1 .1
= 1{@[,,{, - Ay —ie(Wy W —WiW) = |0, W0 — 8. W +

o ' ' ' ] 2
zero triple neutral gauge coupling ie(W A, — W A) +ig'co(WS Z, — W} Z, 2+

e radiation-amplitude zero _% 8,70 — D07, +ig cu(Wr W — WHWI )P+

T

O Must-do preliminary for the Higgs

¢ Benchmark for experimental capabilities

¢ Dibosons final states ~ Higgs final states

O New Physics effects

¢ new couplings
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O Multipurpose
HEP detectors

¢ broad physics
¢ 80-90% eff.

. . 2

Weekly Integrated Luminosity (pb')

Woek #
(Week 1 starts 03/05/01)

_ eeklyintegrated Luminosty o Run ir 3

Ru'r;lntcgrated fummoslty (p—b")

(pp collider )
Vs= 2TeV

Process Events in 5fb-1
WW-=Iviv 2720
0] ' . -1
Available analyzable data: 6fb-'/exp T 30
O Showing here 1-5fb-! analyses Zy->lly 1485
WZ—-Ivbb 599
WH-Ivbb 158

Running in 2011 10-12fb!/exp.
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O Two isolated leptons and large MET
¢ Easiest to observe
¢ Important background for the H-WW
O Results:

¢ CDF:12.1£0.9(stat)*1.6*1.4(syst) pb
® arXiv:0912:4500

¢ DO0:11.5%2.1(stat+syst)*0.7 (lumi) pb
° PRL 103, 191801 (2009)

¢ NLO theory: 11.66*0.7 pb

W
(=]

Events '\/) 12.5 GeV
(=]

—h
T Iol T T

.50 100 1
Leading Lepton P (GeV

f L=361b"

120 Fitted Templates [ — wyjets

B Wy
100 Cwz

[ 1zz

[ JZh*
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ww
60 —+— Data
---- Nominal MC

Events /0.04
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Matrix Element Likelihood Ratio (LRWW)
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Lepton P, [GeV/c]
CDF Preliminary Results at 3.6fb™!

A A7 Ag? AR
2.0TeV | (-0.14,0.15) | (-0.22,0.30) | (-0.57,0.65)
1.5TeV | (-0.16,0.16) | (-0.24,0.34) | (-0.63,0.72)

D@ Results at 1.0fb~!

A A\ Ag? AR

2.0TeV || (-0.14 , 0.18) | (-0.14 , 0.30) | (-0.54 , 0.83)

Parameterization from Hagiwara et al
PRD 48 2182
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2. O Four leptons final state

det=4.8fb'1
§ 140 %%(Zy )+jets
:] K . * Data
20 Ll
'C%DIOO—__. N Events in £ = 4.8 fb™!
S e Signal 4.68 £ 0.02(stat.) & 0.76(syst.)
=3 N RN SO Z(v)+jets 0.041 £+ 0.016(stat.) 4 0.029(syst.)
_ Total expected  4.72 4 0.03(stat.) 4= 0.76(syst.)
e Observed 5
wofF
20(-
ol b b e e

20 40 60 80 100 120 140
M, leading P_Z [GeV/c’]

077 = 1.561080(stat.) & 0.25(syst.)
NLO: 1.4+0.1pb
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Two leptons and a high ET photon S
[} " 2.5
O FSR and ISR only o) : ”
_ 100 N Y
¢ New physics can contribute = | 1.5
E u | ee + uu Data 1
¢ H-oZy .
50 - Z +y + Background 0.5
O 0=4.610.2(stat)x0.3(syst)*0.3(lumi)pb L . 1y
40 50 60 70 80 90100 R 200 300
O NLO =4.5%0.4pb M, (GeV/c)
"-'_' 1
CDF Run Il Preliminary (2.0 fb™) 2 2.0 DO, 3.6 fb
s e + u data Q’ * Data
% i CJZ+y O Add MET channel %" ----- Sum of backgrounds
G 10°F =§““+jett > 1.5Fi — SM signal MC + backgrounds
': i m yieF;kee ee P Z—vv+photon © A ATGC signal MC + backgrounds
O 10
o 1°§ 1.0
9 i Jf J( ¢  MET+photon final state
c
o If
> F . .
w 5l O TGC in high Et photons 0.5
10""20 40 60 80 100 120 140 _
Photon Et (GeV) 0.0 i o s .
100 150 200 250 300
E; [GeV]
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Parameterization from Gounaris et al
PRD 62 073012

Vau(P) = ie T3, (1,2, P)
O CP: hs, ha
Vas(g2)
Experiment LEP II DO CDF (+MET) | DO(+MET)
Luminosity(fb™) 0.7 1.1 1.5 3.6

h% -0.20, 0.07 | -0.083, 0.082 -0.05, 0.05 -0.033, 0.033
h% -0.05, 0.12 | -0.005, 0.005 | -0.0034, 0.0034 | -0.0017, 0.0017
h -0.049, 0.008 | -0.085, 0.084 | -0.051,0.051 -0.033, 0.033
h) -0.02, 0.034 | -0.005, 0.005 | -0.0034, 0.0034 | -0.0017, 0.0017

New CDF analysis optimized threshold

CDF Run Il Preliminary (5.1 fb™)
T ] R A i

L —

100~

o T

o Data
Prediction

# of Events

6Oi I Chi?/NDF = 12.0/10 (p=28.5%) -

o g
201 —
e
M ST | PR | PRI N PR
q5 20 25 30 35

L C
Photon E, (GeV‘s
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CDF Run Il Preliminary (5.1 fb™)
I B L

2] T
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L°>J 30_ e Data B
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* i
10 I —
PR S S T | R | PR PR S
%O 100 150 200 250

300
Photon E. (GeV)
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Variable | Measured Limits
h3Z -0.037,0.038
h4? -0.0017,0.0017
hs3Y -0.038,0.040
hsY -0.0017,0.0017
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Jet final states are more difficult

¢ Resolution much worse

¢ Backgrounds much higher
More telling for Higgs

¢ Similar final states

Results in 3.5 fb1
¢ N=1516+239(stat)*144(syst)

¢ 5.30 significance

o = 18.0+x2.8(stat)*2.4(syst)*1.1(lumi) pb

¢ NLO=16.8+0.5 pb

0.4
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0.0
-0.2

Z Data (3.5 fo)
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QCD rejection

O Challenging analysis
¢ After the trigger the S/B=10+4

¢ use sophisticated techniques
for QCD rejection
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q Vv q \Y
\
q , | V 5,{ V

O First evidence from DO
¢ PRL102,161801 (2009)

O Two CDF analyses

¢ Matrix Element (ME) method —

® 4.6fb"of data 2
8 4000
° Fit event probability discriminant § “';_
° Based on ME calculation & 3000 ‘.
o  16.5%33 5 (stat.+syst) pb i
2000 |- ]
° 5.40 signal significance
¢ M;fit o ’ 1000?—-
° 4.3 fb! of data ‘_ﬂ
e  18.1%3.3(stat)+2.5(syst)pb 00F 4
200 l
¢ NLO:16.120.9pb 00f T
o 1
' 50 100
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Lepton+MET

+2JETS
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arXiv:0907.4952 hep-ex

O Four channel combined: SU(2)LeU(1)y ZWW=yWW
¢ WW+WZ-|v+jj - PRL 102, 161801 (2009) minimum 95%CL minimum 95%CL
¢ WZ-IVI’P - pPRD 76, 111104 (2007) Aky 0.07 -0.29, 0.38 0.03 -0.11,0.18
¢ WW-=IVI'V - arvix:0904.0673[hep-ex] g1z 0.05 -0.07,0.16 N/A N/A
¢  Wy— VY - PRL 100, 241805 (2008) A 0.0 -0.08, 0.08 0.0 -0.08,0.08
O 0.7-1.1fb-1 data Hw 2.02 1.86,2.16 2.02 1.88,2.15
A aw -1.02 -1.09, -0.91 -1.02 -1.16, -0.87
*i 45_ D@ Runll 1.1 fb' 4 Data- (SM Sig+Bkgd) '\
» - - 1
@® 35 """"" 95% CL for x ” ’- D@, 0.7 b 4 Data Candidates
s 2F ---95% CL for \ *qc')' 102 & —+— SM MC + Background (k=1, A=0)
2 L > = ---4--- AC MC + Background (k=1, A=0.2)
~ 1 L - Background
M F - +" _____________
-1 - ‘ + S
_3:_ 1 | 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 :
0 50 100 150 200 250 300 10"
(b) Dljet pT (GeV) = P | | L b | |

200 250 300
Photon E_ (GeV)
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Conclusions

e e = == ———— —————

O Diboson physics a rich and interesting place
¢ SM tests
¢ Higgs benchmarks

¢ New physics searches

O Larger Tevatron datasets allows for more targeted
searches

¢ New final states uncovered

O 1fb1' at 7TeV ~ 3.5-5.5fb1 at 2TeV

¢ Tevatron still the place for SM dibosons in the coming years
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