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� Motivation for diboson studies
� Diboson production at Tevatron
� Milestones on diboson studies at Tevatron
� New Tevatron result� New Tevatron result

� D0/CDF Combined WZ/ZZ search in final states 
with b-tagged jets

� Summary
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� Diboson production represents an important test 
of the EWK sector of the SM
� Sensitive to anomalous gauge boson couplings
� New particles in extensions of the SM

� Important background to top, Higgs, SUSY� Important background to top, Higgs, SUSY
� Proving ground for combined Tevatron 

search for low mass Higgs (H ���������	

Jesús Vizán 3Moriond QCD, March 2012



��������������
��	�������������������
��	�����

� Tevatron: proton-antiproton 
collisions at ��������	


� ���������������	�������� 
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� WW, WZ, and ZZ production are among the 
smallest standard model cross sections

� TeVatron experiments already observed all modes
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��������� ���� ���ET

� >15GeV, -# �� >0.7

PT
� >10GeV, -# �� >0.7,|. �  |<1

� diff. cross section (d/ /dpT
� )  

in agreement with SM

� Ql(. 0�. �� in agreement with SM
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� Observation first in fully leptonic final states

252 pb-1

CDF 7.1 fb-1
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� Difficult to separate WW/WZ due to dijet mass resolution
CDF 3.5 fb-1CDF 4.3 fb-1D0 1.1 fb-1
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� Next step as probing ground for H �� �	��89	�
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� Application of b-tagging key to separate WW from WZ/ZZ

� Fix WW/WZ ratio to SM, Fit for WZ/ZZ
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� l� +jets
� 0, 1, 2-tag channels
� arXiv:1112.0536 (submitted

to PRL)
� 2.2 (1.2) � observed 

(expected) significance

� l- +jets

� 1, 2-tag channels
� Measure 1.1+0.26

-0.40 X SM 
cross section

� 1.08 � observed
� Evidence when WW 

contribution is included
� 1 tag important (W 8� )

� MET+jets
� 0, 1, 2-tag channels
� Measure 1.1+0.7

-0.6 X SM 
cross section

� 1.9(1.7) � observed 
(expected) significance
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� Another further step
� #	���8��	�6�������A �4�������E�	����		��	����� 8�4��������E�

+��	��������	��89�����12@22
� *�4�����A�4�������������	�;��!��'�����'�!!��
� ./#���0 ���� 8�4������
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� D0 (7.5 fb -1): MVA
� b-Id output used as input of MVA
� � (VZ)=7.2±2.03(stat)±2.74(syst) pb
� 2.2 � significance, 1.4 � expected

� CDF (9.4 fb -1): Bayesian Neural 
Network discriminant

� Sensitivity improved by use of 
new NN tagger (HOBIT) 

� � (VZ)=7.78+2.47
-2.25 pb

� Highest cross section
� High PT muon/electron + 2 or 3 jets + MET
� QCD rejected by use of multivariate techniques
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-2.25
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� D0 (7.5 fb -1): Random Forest
� � (VZ)=0.4 ± 2.8 pb
� 0.2 � significance, 1.5 � expected

� CDF (9.4 fb -1): Combine 4 
different NN

� � (VZ)=0.79+1.68
-0.70 pb

� Lowest background, worse statistics
� 2 High PT muon/electrons + 2 or 3 jets
� Fully reconstructed final state: allows to improve Mjj resolution
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� D0 (8.4fb -1): multijet DT + Final Boosted 
Decision Tree

� Include b-ID ouput as part of BDT
� � (VZ)=6.9±1.3(stat)±1.8(syst) pb
� 2.8 � significance, 1.9 � expected

� CDF (9.4 fb -1): multijet artificial NN 
+ Multilayer perceptron

� 2 or 3 jets
� � (VZ)=2.47+2.07

-1.90 pb
� Does not make use of HOBIT yet yet

� Large MET + lepton veto + at least 2 jets
� Sensitive to WZ� l� bb with a missed lepton
� Large MET provides large background rejection
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� D0 Note 6260
� � (VZ)=5.0±1.6 pb
� Evidence with 3.3� '��2.9 � 	=�	8�	��
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� CDF Note 10805
� � (VZ)=4.08+1.38

-1.26 pb
� Compatible with the SM prediction
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� � (VZ)=4.47 ± 0.64 ± 0.73 pb
� Compatible with the SM prediction
� Evidence with 4.6�
� FERMILAB-CONF-12-063-E
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� Tevatron sensitive to diboson WW/WZ/ZZ
� Even in some of the most challenging decay modes
� Like final states with b-tagged jets

� New Tevatron combination (WW as background)
� � (VZ)=4.47±0.64(stat.) +0.73

-0.72(syst.) pb
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� � (VZ)=4.47±0.64(stat.) +0.73
-0.72(syst.) pb

� 4.6 �  evidence  for WZ/ZZ with HF jets
� Validates Tevatron Higgs searches in VH
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� Compatible with SM expectations
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