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Motivation

• LHCb: 

• Belle and BESIII:



Why Holography

• Duality:

• Symmetry:  

• Organize:



Witten-Sakai-Sugimoto 

Witten 98’; Sakai-Sugimoto 05’



HL Mesons in D4-D8-DH

Liu-Zahed 17’ HL symmetric



HL baryons in D4-D8-DH

Liu-Zahed 17’



Baryon stability  



Zero Mode  and Spin Transmutation 



Quantization: SU(2) no H 



Heavy-Light: SU(2) 



Parameters



Single-heavy: NQ=1 

Liu-Zahed 17’



Pentaquarks

Liu-Zahed 17’



Heavy-Light: SU(3) 



Quantization: SU(3) 



Single-Heavy Baryon with charm 



Single-Heavy Baryon with bottom 



Charm-, bottom-Pentaquarks



Mixed-Pentaquarks



Charm-, bottom-3-plets



Summary

• D4-D8-DH: LxRxH

• HL baryon:  ZM+I

• Many Exotics


