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Cross-section  :   ggH >> VBF 
Significance    :   VBF  ggH ≳
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want to save ggH and exploit it well !
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No such handle. But has largest cross-section

 Saving ggH !→
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Symmetry
≃



DY ggH

Backup; kinematic consideration
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• Test statistics : 

λ(μ) = − 2Log
L(data |μ, ̂θμ)

L(data | ̂μ, ̂θ)
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Summary

 significance can be enhanced 
  

by exploiting ggH channel more efficiently, 

by quark / gluon tagging of ISR jet, 

by including jet-substructure variables 

h → μμ

ggH has largest cross-section but has less contribution to  than VBF h → μμ



Thanks



Backup; Roguh Estimation of Quark/Gluon ratio

σg

σq
∝

2CF

CF
∼
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−
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+ next order gluon jets through glue-glue 

 quark triangle loop diagram→

ggH

DY



Backup; CMS variables
• 4 Dimuon system


 ,  

, cos  : azimuthal and polar 

angle in Collins-Soper rest frame.


pμμ
T yμμ

ϕCS θCS

• 4 Each muon


 ,  ημ pμ
T

mμμ

• 3 (+2) Each jet

 , 


 : distance between the 
leading jet and dimuon in  space

pj
T ηj

ΔR(μμ, j1)
η − ϕ

• 3 Dijet system

 : dijet invariant mass


 

 

mjj

Δηjj

Δϕ jj

• 5 Dimuon ~ jets

, 

, 


 : Zepenfeld 

variable

Δη(μμ, j1) Δη(μμ, j2)
Δϕ(μμ, j1) Δϕ(μμ, j2)

z* =
yμμ − (yj1 + yj2)/2

|yj1 − yj2 |
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Score Plots



Backup; Mutual information

I(X; Y) = ∫ dxdy p(x, y)log
p(x, y)

p(x), p(y)


