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The Context 

ü  Direct measurement of top Yukawa coupling 
to be made much better in the future. 

ü  The best constraint on this coupling come 
from the measurement of the measurement of 
Higgs production cross-section in the gluon 
fusion channel. 

ü  New Physics can possibly modify both the 
top-Higgs coupling and the Higgs-gluon 
coupling. 



The Context 
The modification of the Higgs couplings can be parameterized by:  

Single Higgs production occurring at the scale mH  sensitive only to the linear 
sum of these two parameters as the top can be integrated out. 

For top-like fields with SM top-like quantum numbers: 

Degeneracy broken by: 
 
ü  All tth production channels 

ü  All channels with       final state 

!! The latter dominated by W loop !! 



•  tth production is the only way to resolve 
this degeneracy… 

•  This is because we integrate out mt 
when at the scale of the Higgs mass… 

•  So what about looking at Higgs 
production at high pT when we cannot 
integrate out the top anymore…?? 
[Grazzini, Sargsyan]* 

* Also: Harlander and Neumann; Banfi, Martin and Sanz; Grojean, Salvioni, Schlaffer and Weiler.  

 



The Idea 

Higgs production with an associated jet is driven by: 



The Outcome 

ü  Our computation was done with the MSTW 2008 LO PDF sets with the 
renormalization and factorization scale set to: 

ü  The NLO computation with full top mass dependence is not available 
in the literature. We used K factors computed using HqT by Grazzini 
et. al. with both the LO and NLO defined at the infinite top mass limit. 



The Outcome 

ü  We gauge LHC potential by looking into the                                                                      
       channel. 

ü  We separate the events into a low and a high 
pT bins 300 GeV as the discriminating pT . 

ü  We get a ct [0.66, 1.42] at 68% CL from our 
naïve estimate. 



The Uncertainty in the Outcome 

Renormalization and Factorization Scale uncertainty: 

PDF errors: 

K Factors: 

Computed at the infinite top mass limit both at LO and NLO since formalism 
with finite top mass not available, yet. Scale dependence of K factors ~10%. 

Subdominant and almost negligible at ~ 5%. 

~ 50% @ LO       ~ 25% @ NLO 



The not-so-uncertain Outcome 

Can we make the ratio trick work? 

Theoretical error in R+ and R- around 
2% or less. 

However, R+ and R- are do not have any 
implications as experimental observables. 

r± ≠ 1 a definite sign of New Dynamics. 



ü  Higgs production at large pT provides an intriguing portal 
into probing effective Higgs couplings. 

ü  Theoretical uncertainties can be controlled with judicious 
choice of ratios. 

ü  Finite top mass corrections for boosted Higgs production 
at higher order a necessary direction for theory. 
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Ever tried. Ever failed. No matter. 
Try again. Fail again. Fail better. 

Samuel Beckett 
Worstward Ho! 

Theatric rendition of: 
Waiting for Godot. 
Samuel Beckett. 



( “… Best of Luck, you will need it!!”)* 

Thank you…!! 
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* Samuel Beckett. Waiting for Godot.  
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