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Charmonium: first data
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Open charm thresold 

The first (cc) state 
was first discovered 
in 1974

During next 6 years 
another 9 states was 
found:
JP=1--: J/ψ, ψ(2S),ψ(3770),ψ(4040), ψ(4160) ψ(4415)
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1-- states in е+е- annihilation
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All channels

Full cross-section is almost saturated 
by the sum of the exclusive charmed 
meson production cross-sections



July 2,2017    T.Uglov     Exclusive open-charm near-threshold cross sections in a coupled-channel approach    QFTHEP'17     4/15 

Inclusive fits

BES III PRL 88,101802(2002)

K.Seth PRD 72,017501(2005)
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Inclusive fit problems

● Looks ugly.

● Use inclusive cross-section only. No information on 
exclusive channels cross-section is used.

● Various thresholds of the  open charm modes are not 
regarded (no ψ↔DD transitions/rescattering)
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Artificial fit parameters bounds
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Fit results (II)

(fixed)

(fixed)
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1-- Y-family

PRL99, 182004 (2007)
550/fb 

PRL99, 142002 (2007)
670/fb

Y(4260)
Y(4360)

Y(4660)

Y(4008)

PRD 89 111103 (2014)
520/fbarXiv: 0808.1543

454/fb

m(J/ψ π+π-) m(ψ(2S) π+π-)
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● No evidence for Y decays to open-charm hadrons
● No vacant places for Y in cc spectroscopy
● No Y in inclusive charm cross-section

Queer Y's
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New data and future fits

● New higher precision data are needed to fix 
couplings and masses of ψ-states

● For DD*, D*D* and higher states cross section 
decomposition to it's helicity components  is required

● Fit function, which correctly accounts for the real part 
of the loop

● Use unitarity to identify the nature of the Y states
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Summary

● A fit to the data in the major open-charm channels for 
sqrt(s) = 3.7 - 4.7 GeV is performed.

● Unitarity is preserved up to the minor contribitions like 
DsDs.

● A good χ2 demonstrates that the suggested approach 
is able to expain all data simultaniously.

● Waiting for a new data and refined fit functions to 
solve the ψ and Y puzzles.
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