
Sudhansu S. Biswal, Rohini M. Godbole,  Bruce 
Mellado and a Sreerup Raychaudhuri 

 

 

 

 

 

 
Workshop on the LHeC 

Chavannes-de-Bogis, 01-03/09/09 

Higgs CP properties and 
the LHeC 



Introduction 
q Extensive feasibility studies indicate that the 

observation of the SM Higgs boson at the LHC will 
be possible with 1-20 fb-1 of integrated luminosity in 
the entire range of search (MH=115-1 TeV)  

q Once the Higgs is observed emphasis will move 
towards measuring cross-sections and couplings 

q The gg→H production is an indirect test of the Htt 
coupling and the Hττ coupling is reachable.  

q The measurement of Hbb coupling is a crucial 
aspect, but is challenging at the LHC 
q ttH(→bb) and WH(→bb) have been investigated 

q Emphasized the use of forward jet tagging for the 
isolation of the H→bb signal at the LHeC and with 
this make an attempt at exploring the CP properties 
of the HVV couplings 2 



Higgs via VBF 
Qualitative remarks 

q Unlike QCD 
partons that scale 
like 1/PT

2, here 
PT~sqrt(1-x)MW 
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q Due to the 1/x behavior of the Weak boson the 
outgoing parton energy (1-x)E is large → forward jets 

q At high PT  

q Contribution from longitudinally polarized Weak 
bosons is suppressed  (Higgs couples to 
longitudinally polarized WB) 



Higgs at LHeC 

q It is remarkable that VBF 
diagrams were calculated for 
lepton nucleon collusions 
before for pp! 
q T.Han was involved in first 
calculations and a lot of the 
phenomenology for pp  

q Consider feasibility for the 
following point: 
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At LHC replace 
Lepton line by quark line 



Forward Jet Kinematics 
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T.Han, B.M. Phys.Rev. D82 (2010) 016009  

See Masaki Ishitsuka et al. for complete analysis 



Forward Jet Kinematics 
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Pointed out in B.M., W.Quayle. S.L.Wu  
Phys.Lett. B611 (2005) 60-65 



Jets in VBF Higgs 
q ATLAS reported results with studies on forward 

tagging in full simulation in Eur. Phys J. C 32 (2004) s19 

q Histrograms – parton level. Dots - reconstruction 
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S. Biswal, R. Godbole,  B.M. and a S. Raychaudhuri 
arXiv:1203.6285 
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Effect of PDF uncertainties 
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Signal Efficiency for Different Ee 

q First row: Cumulative efficiency 
q Second row: Efficiency w.r.t. previous cut 
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Outlook and Conclusions 

q The Higgs can be discovered at the LHC. However, 
the measurement of the Hbb coupling is challenging 

q We believe that forward jet tagging secures the 
feasibility of the Higgs search in CC and NC 
q Forward jet tagging is now well established at the LHC 

q With the isolation of the H→bb signal at the LHeC a 
window of opportunity opens for the exploration of 
the CP properties of the HVV vertex 

q The LHeC offers a number of advantages 
q Separation of HWW and HZZ couplings 

q Excellent signal to background ratio 

q Identificaiton of backward forward directions 
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SM Higgs + 2jets at the LHC 
q  Wisconsin Pheno (D.Zeppenfeld, D.Rainwater, et al.) proposed 

to search for a Low Mass Higgs in association with two jets 
with jet veto 
q Central jet veto initially suggested in V.Barger, K.Cheung and T.Han 

in PRD 42 3052 (1990) 
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Cross-Sections 
q Used Madgraph and CTEQ6L for e-p scattering 

q Set scales to MH. Little scale dependence 
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Jets in VBF Higgs 
q ATLAS reported results with studies on forward 

tagging in full simulation in Eur. Phys J. C 32 (2004) s19 

q Histrograms – parton level. Dots - reconstruction 
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Higgs Discovery Potential with ATLAS 

q VBF plays very important role in Higgs discovery 
q CMS and ATLAS prepared for meet the challenges of 
tagging forward jets 23 
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