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                    Where are we ?
 a new particle (resonance) has been discovered → consistent with the
  long-awaited SM Higgs boson

 fully confirmed in all its most sensitive channels
CMS mH = 125.8 ± 0.4(stat)  ± 0.4 (syst) GeV          ATLAS mH = 126 GeV ± 0.4(stat)  ± 0.4 (syst) GeV 

 

  

 Significance:  ATLAS local  7.0   global 5.9 → in 122-131 GeV  (p = 1.7 x 10-9  )
                               CMS     local  6.9             
 
 H→ γγ   rules out spin-1. While spin-0 and spin-2 viable

 Local probability p for a bckg-only  experiment to be more signal like than the observation versus M
H
 



 Compatibility with SM Higgs hypothesis
CMS-HIG-12-045

  overall signal strength normalized to SM 
  CMS = 0.88 ± 0.21    ATLAS = 1.4 ± 0.23
  di-photon rate enhancement is more pronounced in VBF

ATLAS-CONF-2012-170



  positive Yukawa → SM solution is out of 1σ region
 
  negative Yukawa → far from SM solution
                                   → dramatic implications for EWSB 

Combination of couplings
Assuming K

F
 scaling of all fermion couplings and K

V
 scaling of 

all vector boson couplings
CMS-HIG-12-045 ATLAS CONF-2012-127



Leading partonic contribution to pp → Htq  

qb → q' H t 



Production cross section for pp → t q H versus C
t

SM total σ x BR (γγ) is small    



NLO corrections to single top production in association with 
a Higgs boson

SM results (C
t
=1) , M

H
 = 126 GeV

dashed LO, continuous NLO 

NLO corrections of order of O(40%) larger than LO
 
 J.Campbell, R.K.Ellis, R.Rontsch  1302.3856



Under C
t
=C

V
 hypothesis → σ x BR /(σ x BR)SM tends to a plateau when |C

t
| >> 1

Maximum achieved for C
t
 = C

f
 ~ – 0.5



Cuts on diphoton invariant mass are crucial    

Signal versus irreducible background    



Significance versus C
t
    

SM Max effect 





 Conclusions
 We analyzed the t-channel pp → t q H → t q γγ potential for determining the 
   relative sign of ttH and WWH couplings

 Parton level analysis of H → γγ signal for the pp → t q H channel

 only irreducible backgrounds considered

 quite conservative set of selection cuts on kinematics applied

                                                   Main results
  If C

f 
= C

t
 <  0 , first running of LHC @ 14 TeV  is sufficient to have considerable

  number of events with moderate bckg 

  L = 60 fb-1 @ 14 TeV →  10 signal events expected with less than 0.3 of bckg

  SM would require HL-LHC luminosity to see significant number of events

 News: including other decay channels it is possible to reach a significant 
 sensitivity on the negative sign already with present luminosity @ 8  TeV 
 (Biswas, Margaroli, Mele in preparation)

 If negative sign of Yukawa top will be confirmed → dramatic implications for 
 ChSB and EWSB mechanisms
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