
Search for a Light Standard 
Model Higgs Boson in the 

H->WW*
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Standard Model

Electromagnetic Force

Strong Nuclear Force

Weak Nuclear Force



Mass 
In SM, the mass of Higgs 
is a free parameter.

Low bound  M>114.4GeV

Up bound    M< 237 GeV

MW=80.4 GeV

MZ=91.2 GeV



H Decay

Because of conservation of mass.
• MH> 2MZ H->ZZ*
• 2MZ>MH>2MW H->WW
• MH<2MW H->WW*

• Virtual Z* which mass is lager than MZ

• Virtual W* which mass is smaller than MW



W Decay

For light Higgs boson, H->WW*
W decay has many channels too.

W->e-����

W->� +����

W->� +����

W->� +����
……



CMS 



PYTHIA
• Use PYTHIA to generate Event.
• Just opened channel W-> � +���� .
• Generate 100 events.

Test the Data

Analysis the Data



Event List

etc.   etc.    etc. ………..



W->� +����
Energy Conservation



Eta  Distribution
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W->� +����
Transverse momentum (                    )2 2

T x yP P P= +



W->� +����
Transverse Mass  (                              )2 2 2

T T T
i i

M ( E ) ( P )= -� �


