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Introduction

• The hierarchy problem
– SUSY : a leading candidate 

• Alternative approach?
– Extra-D?
– Little Higgs models: Arkani-Hamed etal. (2002)
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Little Higgs models

• at certain high E. scale, a theory with
– global symmetry
– gauge symmetry

• both symmetries are broken at 　　　　　　　: GSM
– global sym. : (pseudo) goldstone bosons
– gauge sym. : extra heavy gauge bosons

• EW symmetry breaking
– 1-loop effective potential (a la Coleman-Weinberg)

• needs extra vector-like fermions (to cancel quad.div)
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consequences

• quad. div. of Higgs: from 2-loop
– relatively small corrections stabilize the Higgs mass up 

to the scale

• some extra fields at TeV scale
– heavy gauge bosons
– extra (vector-like) fermions

Λ
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Littlest Higgs model

• simplest version: Arkani-Hamed etal, (2002)
– global symmetry: SU(5)
– gauge symmetry: [SU(2) x U(1)]1x[SU(2) x U(1)]2

• consider sym.breaking SU(5) SO(5)
– gauge sym. is broken simultaneously GSM

– # of Goldstones: 24-10=14
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• non-linear sigma-model

covariant derivative 
for [SU(2)xU(1)]2

decay constant
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extra gauge bosons
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after EWSB …

the gauge sector is fixed by:



2003/10/3 9

constraints on LH model

• Hadron collider:
– Han etal (2003), Hewett etal (2002)

•
– contact interaction at LEP2
– at LC
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Extra gauge boson mass

• blue lines: 

• green lines: 

• mixing angle 
dependence: few 
hundred GeV
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Limit on contact term from LEP2

• mixing angle: 

• 95%CL bound on the 
decay constant f
– (L,L) mode: 1.5 TeV
– (R,R) mode: 1.8TeV
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Limit on contact term from LEP2

• mixing angle:

• bound on the decay 
constant  f is much severe 
than the previous case

• 95%CL bound on  f
– (L,L) mode: 5.4 TeV

– (R,R) mode: 3.5 TeV
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at LC

• CM energy:
• mixing angle

• @
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Bound from measurements at LC

• compare with 

• mixing angle

• if the measurement 
accuracy is better than 
10%, 
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Bound on the extra gauge boson AH

• mixing angle

• 10% accuracy

• 5% accuracy
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Bound from measurements at LC

• mixing angle 

• 10% accuracy leads to 

• 5% accuracy: 
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Bound on the extra gauge boson AH

• mixing angle 

• 10% accuracy

• 5% accuracy
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Summary

• Constraints on the Littlest Higgs model at 
LC are studied (extra gauge bosons, AH, ZH)

• :  interference effect

– (cf) triple gauge boson vtx. (Han etal)


