


outline

  In order to understand the latest 
exciting pentaquark results from LHCb, 
one must view them in a wider context. 
This is a context of exotic hadrons 
containing two heavy quarks. 
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Hadrons containing heavy quarks are simpler

than hadrons containing light quarks only, 

because the heavy quarks are almost static 

and have a very small spin-dependent interaction

with other quarks.

This was the key to the accurate prediction of

baryons containing the b quark:    
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masses of doubly-heavy baryons:

use same toolbox that predicted

b baryon masses. 

  
   
   

  
    

M. Karliner, Exotic quarkonia & QQq baryons 
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doubly heavy baryons: masses and lifetimes
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gaps left by PEP, PETRA, TRISTAN and LEP



M. Karliner, Doubly heavy hadrons & exotics 62  EMMI GSI Oct 2015



  63gaps filled in and much more
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Supplementary transparencies
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__________
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Neutral member of the I=1 multiplet
also observed

by Belle in Dalitz plot analysis
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in March 2013 BES in Beijing,
followed by Belle in KEK provided

the answer for the question if charm is heavy enough:
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Heavy Quark Nuclear Physics!



M. Karliner, Doubly heavy hadrons & exotics 75  EMMI GSI Oct 2015



M. Karliner, Doubly heavy hadrons & exotics 76  EMMI GSI Oct 2015

same phenomena in charmonium

and bottomonium systems.

need a unified picture:
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Null result from CMS:
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