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• The Fourth SM Family

• gg → H enhancement

• Tevatron already exclude 130-180 GeV (scenario A)

• LHC: “Golden Mode”

• LHC: “Silver Mode”
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The Fourth SM Family
• SM does not determine No of fermion families
• N ≥ 3 from LEP data, N ≤ 8 from asymptotic freedom
• Flavor Democracy → Fourth SM Family
• Precision EW data does not exclude Fourth Family, 

only prefers heavier Higgs boson (→ 300 GeV)
• There are some indications: 

CDF bump (but cross-section!)
B-decays, BAU (Hou, tomorrow) 

Essential enhancement of Higgs via gluon
fusion (fourth family quarks in loop).      
1998: E. Arik & Co for the ATLAS                    

I. Ginzburg & Co for the Tevatron
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Tevatron 2004
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Tevatron 2005 -2006 
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Tevatron 2008

!!
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Existence of the fourth SM family can give opportunity for Tevatron to 
observe the intermediate mass Higgs boson before the LHC.

However, LHC will cover whole region via golden mode during the first year of 
operation.   E. Arik et al., Phys. Rev. D 66 (2002) 033003
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In the SM-4 case LHC with √s=10 TeV and Lint=200 pb-1

will cover 190-330 GeV at 3σ level

!!
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• For more details see “Fourth SM Family Workshop”
http://indico.cern.ch/conferenceDisplay.py?confId=33285

• Tevatron already exclude 130-180 GeV (scenario A)

• At the LHC, in the presence of the fourth SM family, even with 1 fb-1, the
golden mode will cover almost all of the Higgs mass region at levels higher
than 5 σ, whereas the WW mode will be an important channel for the 
discovery of the Higgs boson in the region 150-200 GeV. 

• In the SM-4 case LHC with √s=10 TeV and Lint=200 pb-1 will cover 190-
330 GeV at 3σ level

• A double discovery in the first year of the LHC start up is in the realm of the
possible: the fourth family neutrino and a heavy Higgs boson

• Possibly the TEVATRON or most probably the LHC data will yield the final 
confirmation of the fourth SM family within few years

Conclusions
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