
Higgs interference overview 

(borrowing from slides of Daniel de Florian, Sara Bolognesi 
and Sara Diglio) 



gg Higgs signal and irred.  background 

gg → H → WW/ZZ 

gg → H → γγ 

Similarly: VBF and other Higgs production channels 



Activity 

and experimental studies in ATLAS and CMS 

EXP-TH collaboration in LHC Higgs Cross Section Working Group 

plus VBF (VBFNLO group & Phantom group) 



Mass peak shift in H → γ γ 
S.P. Martin 



S.P. Martin 





H→ γ γ peak shift dependence on width 

H→ ZZ peak shift is tiny 



gg → H → WW (light & heavy H) 

Campbell, Ellis, Williams 

MCFM 



gg → H → VV: light Higgs (M_H=126 GeV) 

Decay modes, where Higgs mass cannot be reconstructed: 

strongly reduce problematic tail with M_T cut (MCFM): 

Can Higgs tail be observed?? 

Decay modes, where Higgs mass can be reconstructed: 

Cuts select resonance 
region, where interference 
effects are negligible 

a priori: large interference effects, O(10%) 









Due to H → WW search cuts: ZZ contribution does not affect interference effects much 







gg → H → VV: QCD vs. interference corrections 
How to combine NNLO signal with LO interference and background? 

see talk by Fabrizio Caola 

Estimation of associated theoretical uncertainty   G. Passarino 

New: 









Some discussion items 

 Higgs mass peak shift: study with realistic detector effects 
     (experimental and theoretical systematics) 
 Higgs interferometry: is absolute determination of Higgs width  
     and couplings important? 

 
 VV: approximation of higher-order corrections for interference  
 Impact on recipe for combination of (N)NLO S, LO I and B and  
     improved uncertainty estimation 
 Inclusion of EW corrections (in event generators?) 

 Light SM Higgs discovered, therefore: heavy Higgs implies BSM  
 Best way to adapt and use existing MC tools in BSM studies 
 How to estimate/optimize theory uncertainty for BSM 


