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Little Flavor:  

Composite Higgs theory may explain flavor 

structure at LHC/ILC  



A flavor scenario to give rise three families  
Spacetime as a topological insulator ,David B kaplan and S.S, highlighted in an APS Physics Synopsis. 

 “3”, fermion generation number as Chern-number 

 Same universal physics behind: 

  Domain wall fermion 

  Quantum Hall effect 

/topological insulator 

 Chiral fermion on the lattice  

simulation 

 

http://physics.aps.org/synopsis-for/10.1103/PhysRevLett.110.211302


A flavor scenario to give rise three families II 

 Three zero mode stuck at one “brane”With different profile. 

 Could be implemented into RS. Might having some trouble 

 with gauge field. 

 Could also put it on a discretized Z2 orbifold.  



Flavor puzzle in standard model: 

 hierarchical structure in flavor parameters 

 

 

 

 flavor changing neutral currents (FCNC) 

 

 

 There is another Hierarchical problem in SM, Higgs 

hierarchy…. 



Deconstruction Arkani-Hamed, Cohen, Georgi / Hill, Pokorski, Wang (2001) 

 

 

 

 

 

 

 
  N.Arkani-Hamed,A.G.Cohen,H.Georgi Phys.Rev.Lett. 86 (2001) 4757-4761 



 

 

 

 

 

 

 

 link field could be parameterized as below, protected by large 

globe symmetry: 

 



Deconstruction and Little Higgs 

 Composite Higgs     Kaplan, Georgi, (1984) 

 Deconstruction      Arkani-Hamed, Cohen, Georgi / Hill, Pokorski, Wang 

(2001) 

  Little Higgs     Arkani-Hamed, Cohen, Katz, Gregoire, A.N., Wacker (2002) 

 A latticized, compact new dimension= 4D model with non linear 

sigma model + product gauge group G×G×.. 

  Higgs models with no n-loop quadratic divergences n arbitrarily 

large, although n=1 is “good enough” since there is a cutoff at scale 

Λ~ 4 πf 

 Higgs can be a “Little” pseudo Nambu-Goldstone Boson with  

mass ^2~g^4f^2/(16π^2), instead typical g^2f^2 

 

 

 

 
 

 



Combining little higgs 

 with flavor model? 

 



 



 



 



 



Normal “little Higgs” Mechanism 

Plus different generations mainly live on different cells, to explain 

flavor. 

 



 



 



 



 



Direct detection of Z’(750 GeV) or Z’’(1.4 TeV)? 

 Production rate of Z’ is down by 10-3 compared to Z-like 

couplings 

 Production rate of Z’’ is down by 5 x10-3 compared to Z-like 

couplings 

 Leptonic partial width not computable in this model 

(working in progress), which is more relevant for ILC 

 Likely not ruled out presently 

RH W coupling give rise to 4% correction to b->sgamma 

matrix element. 


