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-Heavy and light quark system – strong interacting «atom»

-Can be described in different models:
HQET, relativized quark model etc.

Open charm spectroscopy



What can be studied

-Spectroscopy

-Production cross section, formfactors

-Decay modes

-Fragmentation study



Excited states

-In infinite heavy quark mass limit 
meson property is characterized by
light quark wave function

«good» quantum numbers

J
q
 – light quark total momentum

J – total momentum of meson

For finite mass of c-quark observed 
states is quantum mixture of states 



Predicted excited stetes



Recently observed excited stetes







(220 MeV)



Production

-Inclusive production

-Production and study of exclusive states DD, D*D, D*D*, D
s
K...

X



Inclusive production

-Larger statistic

    -study of spectroscopy and decay of narrow states

    

-study of fragmentation
and  polarization of produced states



Exclusive states production

   e+e- →D0D-+, D+D-0, D0D00

For 1 ab-1

DD          6x108                                         2x106

D*D6.5x108                                     106

   



Exclusive states production

   e+e- →D0D-+, D+D-0, D0D00 

    -Coherent state: 2 Dalitz variables+

Preliminary results of Belle 0.67 ab-1



What to study at c factory

-D** spectroscopy – hard competition with B-factory and LHCb
 
 -Study of decay modes with 0advantage against LHCb)

 -Detailed study of exclusive D(*)D(*) modes 

 -Fragmentation,  formfactors... 



Charm barions

 3 spin-1/2 QF-assymetric states (Λ + 
c
 , Ξ +,0

c
  )

 6 spin-1/2 QF-symmetric states (Σ
c

++,+,0 , Ξ'
c'

+0 , Ω0
c
 ),

 6 spin-3/2 symmetric states (Σ ++,+,0∗
c
, Ξ +,0∗

c
  , Ω

c
 )

All 15 states were observed. There are 63 P-vawe 
exitations.

Double charm barions:

 3 spin ½ Ξ +,++
cc,

 Ω+
cc

 3  spin 3/2 Ξ *+,++
cc,

 Ω*+
cc

Triple charm Ω*++
ccc



Charm barions



Charm barion spectroscopy



Charm barion spectroscopy



Charm barions formfactors



   e+e- →
c
+

c
-

For 1 ab-1 at threshold

        2x108                                       

   
Inclusive

c
 production at Belle II 50 ab-1

    2x109



LHCb has huge power to

study  charm barions



What to study at c factory

-Spectroscopy of charm barions – hard competition 
   with B-factory and LHCb
 
-Decay modes with 0 advantage against LHCb

-Production crossection and probability of charmonium decay

-Formfactors study (higher energy is desirable) 



Summary

-Open charm physics has many interesting topics to study

-Even after work of LHCb and Belle II charm factory has many 
interesting tasks:

  -study of cross section of  charm hadrons production
  -study of the charmonia decays to open charm hadrons 
  -study of  barions formfactor
  -detailed study of exclusive D(*)D(*) modes
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