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Higgs particle(s)
• Mass
• Couplings to gauge

bosons, fermions
• Selfcouplings
• Loop couplings
• Total width
• Quantum numbers
Higgs potential: 
direct measurements of
trilinear and quartic
couplings in multi Higgs
production



U. Bauer,  T. Plehn, D. Rainwater 2004

Mass below 140 GeV
Rare decay of one or two Higgs bosons
- For SM number of events small
- gg -> HH -> b b gamma gamma (with

upgrade of Luminosity)



LHC



Corrections to lambda

• In SM – rad cor decrease lambda by 11 %
• 2HDM – may increase by 100 %
• MSSM – decrease by 8 % for light stop
• Anomalous couplings in many models



Remark on ILC 

• Neural net-based study shows that ILC 
with integrated Luminosity 1 ab-1 could
measure the trilinear Higgs coupling for 
mass 120 GeV (bb channel) at 20 %, what
about mass above 140 GeV? (WW decay
channel)



Study for SLHC (10 times LHC first run) and
VLHC (200 TeV) Bauer, Plehn,Rainwater’04



New conclusion using rare decays

• For mass below 140 GeV

• Only gg-> HH relevant
• Only final states containing one b quark



Rare decays…





Optimistic and pesimistic cuts





Deviation from SM: ∆λ=λ/λSM -1
1 sigma limits



Comparison with ILC (500 GeV, 1ab-1)





HH production at ILC



ILC – HHH coupling



Number of events





ILC - conclusions



Higgs selfcouplings at PLC
R. Belusevic and G. Jikia, Phys.Rev.D70:073017,2004.







e+e ZHH and nu nu HH for mass
120 GeV (d=0,-1) Lumi=1000fb-1



Proposal:  160 GeV PLC



Higgs Potential

• Further studies needed

• For PLC – one ongoing analysis
• For LHC ?
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