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Introduction

� H ZZ* 4l channel 140GeV<m� � � H < 160 GeV
�������

Higgs !�	
� ���

� 140GeV Significance��� ���

H ZZ� � ���������

Low luminosity:30/fb



Motivation

�gg H ZZ* llbb� � � Channel���

BR

Z ee� 3%

Z��� 3%

Z bb� 16%

� : M���� H<160GeV	
�������
gg-fusion�������

� : b-quark lepton���� � 	����
Z�� !"�#�$%�



gg H ZZ* llbb Channel� � �

� b-tagged jet Energy resolution� ���

� ×BR(H ZZ) : 1pb(M� � � H=150GeV)

� Final state llbb Event� �	
��
� tt 491pb
� Zbb 76.9pb
� ZZ 10.6pb

� Ldt= 30fb�1



Monte-Calro Sample

� PDF CTEQ5L

� Fast Simulator ATLFAST

Signal 0.998pb

tt 491pb PYTHIA6.2

Zbb 76.9pb PYTHIA6.2+CompHEP4.1

ZZ 10.6pb

PYTHIA6.2

PYTHIA6.2



Event Selection1

lepton

leptons : Pt > 20GeV, | | < 2.5�

Same flavor,opposite charge isolated
leptons 1� st ,2nd Pt�����

b-tagged jet

Pt > 20GeV

2 b-tagged jets

���



Event Selection2
Pt cut

missing Pt < 25 GeV

tt 89%�

signal 7.7%�

dilepton system Pt < 50GeV
zbb 61%�
tt 87%�
signal 3.8%�

bb system Pt < 50GeV�



Z bb�
Z* ll�

Z* bb�
Z ll�

Event Selection3
on-shell Z bb�

Resolution �
Background×

Resolution ×
Background�

|Mbb-Mz| < 25 GeV
35 < Mll < 65 GeV

Required Z bb�



Improve the resolution
b-jet energy collection

� b-jet energy�
resolutin���

� R energy� ����	
�
collection��

� default R=0.4��

R= 2
�

2

default
R=1.0�

Mllbb

20%��������



Improve the resolution
fixed mZ

� Z bb invariant mass� �
Mbb M� Z�����

�

Signal Mass�
resolution�	


b1� E1/E1

�
default 9.902 GeV
fixed 3.465 GeV



Result

Signal tt Zbb ZZ

Trigger 15.5 38900 12400 366

14.3 4320 11100 335

Z bb� 6.38 190 19.4 3.81

6.14 25.3 7.58 1.42

mass window 4.12 6.69 4.21 0.67 1.21

mass window(fixed) 4.28 4.31 1.69 0.18 1.72

S/B1/2

Ptmissing < 25GeV

Ptll, Ptbb < 50GeV

±15GeV

± 5GeV

� Ldt= 30fb�1

MH=150GeV



Summary

H ZZ*( llbb) channel S/B 1.7� � ���� �

�

S/B ���	
���


� �����

� tt BG�����	

ZZ(*) 4l channel� ����������� 

Higgs� �!"#$%&'

½

½



ATLAS����

SM Higgs����

� VBF 1year Run 5 discovery�	
� � � �

� 180GeV Higgs Yt 10 20%��� � � � �����
��������

� Ldt= 30fb�1

� ZZ* 4l low� �
tail� ���
significance�
������
��
� �!�


