
  

Partial Compositness fromPartial Unification
By Giacomo Cacciapaglia, SV, Chen Zhang, To be published



  

● Motivation
● Set-up
● Mass generation for 3rd family

Outline



  

● 2 representations for the HyperColor (HC) group
            

Motivation



  

● 2 representations for the HyperColor (HC) group
●                 Walking TechnicolorConfinement

Finite number of solutions [Belyaev, A., Cacciapaglia, G., Cai, H. et al. J. High Energ. Phys. (2017) 2017: 94.] 

Motivation



  

● 2 representations for the HyperColor (HC) group
●                 Walking TechnicolorConfinement

Finite number of solutions [Belyaev, A., Cacciapaglia, G., Cai, H. et al. J. High Energ. Phys. (2017) 2017: 94.] 

Motivation



  

● Top Yukawa coupling ⇒ Large anomalous dimension                                      Push the scale 𝛬F 
● UV complete the 4-Fermion Interaction (4-F)        

Motivation



  

● Top Yukawa coupling ⇒ Large anomalous dimension                                      Push the scale 𝛬F 
● UV complete the 4-Fermion Interaction (4-F)           

Extended Technicolor    ⟿      Fail with Flavor
Bosonic Technicolor       ⟿      Fail with Naturalness

 Historically

Motivation



  

● Top Yukawa coupling ⇒ Large anomalous dimension                                      Push the scale 𝛬F 
● UV complete the 4-Fermion Interaction (4-F)           

Extended Technicolor    ⟿      Fail with Flavor
Bosonic Technicolor       ⟿      Fail with Naturalness

 Historically Partial Unification (PU)

Motivation



  

● We partially unify  HC and SM
● High scale Scalar to break the gauge group
● 4-F are generated automatically

PU
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Extended HyperColor Group

● Lepton-qark unification : Techni Pati-Salam (TPS)            
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Gauge Kinetic Yukawa Potential
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● Minimize                PS, EHC and CHC breaking
●

●

Gauge Kinetic Yukawa Potential

4F for entire 3rd familyquarklepton
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● In the SM
● Different mechanism : Scalar 4-F L≠R ,
●                                  we can extract

if this is the dominant effect then           must be tiny 

Top-Bottom Mass SplittingTop-Bottom Mass Spilitting



  

●                because of the massive gauge bosons mediators
● 4-F         , if                    there is a suppression
● What about neutrino mass ?

Lepton Mass



● 6 A  ⨯ N1 F weyl fermions under HC  , Asymptotic Freedom if N1 < 20 
● We want a Strongly coupled near Conformal Regime

lower limit for the Conformal Window
● In the TPS N1=10/12  

N1=10   Schwinger-Dyson
N1=4     Pica-Sannino

HyperColor Dynamic



To Summarize
● UV completed the 4F (with scalars and gauge bosons)
● Generate mass for the entire family
● Mass Hierarchy between the fermions
● Large window to get a Conformal Dynamic

How can we generalize that for the 3 families ?



Yes

● Introduce new       and give a vev to
● New        might be needed if loop are unsufficient


