HOwW HIQQS physics can uncover the
nature of tflavour?
Family dependent Higgs Physics




Index

e SM: 3 families of fermions, 1 of Higgs bosons?

* Kinds of models
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Three Generations
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SM: 3 families of fermions, 1 of Higgs?
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Should not be considering this as well?
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Traditionally

 The Higgs is special:
Just one or family independent extensions

GUT+ family symmetries can solve the problem of hierarchies

and mixing for fermions



Kinds of models

 [he Higgs Is special:

Flavour comes from other sector, e.g. Flavons
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Flavons at Colliders
* The flavon acquires vacuum expectation value
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» Effective Lagrangian tor phenomenology
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* The most stringent bounds may come from the
FCNC decays
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Most important constraints
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* Production through top decays
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Family Dependent Higgs bosons at
Colliders

—Lu= Y Yy DrjHr+ » ¥pUriHp+He,
k=1,3.5 k=2.4.6

« Non-supersymmetric: Need Z2 symmetries to forbid
arbitrary couplings to D and U quarks




* The soft potential is given by

Vsott = m?l in;rHj+ Z mi le,IHl— B Kl Sl = e

i,j=1,3.5 k,1=2,4,6 i=1,3,5
1=2.4.6

e Symmetries force the following alignment




Most important constraints

 Jop decay BR(t— hu)
e Same-sign di-lepton (SSL) + b jet searches
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Summary

* Family dependent Higgs Bosons and/or
flavons can give an explanation to CKM matrix
and values of fermions masses

* Interesting phenomenology

Field Decay Production FCNC: Most constraining? Precision to be discriminated

¢ Flavon v v v' (From top decays) O(1%)
Hy Heavy extra Higgs|v’ X v' (From top decays) O(1%)

TABLE I: Processes which can be tested at Colliders.




