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mesonic doubly-heavy exotics:

hadronic molecules
 and/or 

tetraquarks
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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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much more in lectures by S. Eidelman
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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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in the                     limit attractive potential between
the two heavy mesons becomes universal, as kinetic
energy vanishes:

→ treat kinetic E as perturbation:
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→ small: can use 1-st order P.T.

for I=1 potential have 2 data points: 
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Heavy Quark Nuclear Physics!
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same phenomena in charmonium

and bottomonium systems.

need a unified picture:
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Null result from CMS:
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a propos CMS search for X_b:
their search was motivated by 
analogy between J/ψ and X_b

analogies are useful, but have to be 
used with care, otherwise they can
lead to unrealistic expectations.

For example, extrapolating from the

former First Lady of US

to the former First Lady of USSR...
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could have lead Mrs Khrushchev

to think it was her, rather than 

Jackie,  that should have 

married the Greek shipping

magnate Aristotle Onassis...   
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Z(4430) not seen by BaBar
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2013: Belle 4-dim amplitude analysis - 
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Breit-Wigner
resonant
behaviour:
  
counter-clockwise
rotation of the 
amplitude
as function of
energy

Argand plot
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masses of doubly-heavy baryons:

use same toolbox that predicted

b baryon masses. 
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doubly heavy baryons: masses and lifetimes
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OUTLINE











KLOE and DAΦNE
CLEO and CESR
BaBar and PEP-II
Belle at KEK-B
LEP: ALEPH, DELPHI, L3 & OPAL  

Previous uses of radiative return

S. Eidelman
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gaps left by PEP, PETRA, TRISTAN and LEP
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 91gaps filled in and much more
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Supplementary transparencies
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