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Top associated Higgs production 

 Small H > VV branching fraction, enhanced p > tH

cross section 

 Other production mechanisms are Vector Boson 

Fusion (VBF) and g g > H



Process

 The process of interest is that of

p p > t t~ h

p p > (t + t~)h + jets

 The top quarks are heavy particles per SM

 This implies their decay before hadronization

(forming of jets) 



Possible decay schemes for the top 

quark

 The decay of the top quark



The Standard Model (SM) Higgs 

picture

Diagrams 1, 3 and 5 are 

MadGraph generated 

Feynman diagrams for the two-

quark (4FS) higgs production



The Standard Model (SM) Higgs 

picture

Diagrams 2, 4 and 6 are 

MadGraph generated 

Feynman diagrams for the one-

quark (5FS) higgs production



MadGraph Generated Cross Sections

Two Quark SM Higgs Production

COM Energy (GeV) Mass (TeV) Cross section (pb)

8 125 0.1092 ± 0.00014

270 0.009557 ± 1.4e-05

13 125 0.3991 ± 0.00054

270 0.04324 ± 7.7e-05One Quark SM Higgs Production

COM Energy (GeV) Mass (TeV) Cross section (pb)

8 125 0.1091 ± 0.00026

270 0.009536 ± 1.5e-05

13 125 0.3982 ± 0.00086

270 0.0432 ± 0.00018
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Introducing The Heavy scalar boson H 

 The process of interest is the collision of 

p p > t t~ H

p p > (t + t~)H + jets

 The Heavy scalar decays by H > h X X



Feynman Diagrams of H decay



Some subsequent work on top 

associated Higgs production



Continued



Table 1



Questions

 I’m timing you


