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from F. K. Guo

A series of vector charmonium states above the
charm meson threshold y(4040)(3S), y(4160)(1D),
and y(4415)(4S) are consistent with the potential
model.

In the past two decades, unexpected vector
charmonium-like resonance structures have been
observed in hidden-charm final states, such

as Y (4230), Y(4360) and Y (4660).

Open charm process dominates at 4~5 GeV

Searching for more final states of charmonium-like
decay above the open-charm threshold.
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Nobs

Clear peaks of
G(3900), P(4040),yP(4160),P(4260), P(4415)
Consistent with previous measurements

The systematics is 7.0% (6.5%) for D°(D*) mode
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» Only single D& or D; is reconstructed via K™K ~m*mode

 Recoil mass window cut

« Possible peaking background of DI D;¥ is subtract
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;‘:i;:, 10° £ il = The width of 1y (4040) around 4.02

= | A L GeV is about 40 MeV, significantly

= I #f + 1 smaller than the 80 + 10 MeV listed
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Signal: MC shape &@ Gaussian _ _
Background: 1. Random combinations  Possible peaking background
2. 2™ Chebyshev function

ete” - DID:TyiST is subtracted

Systematic uncertainties vary from 26% to 6%
The large uncertainty at lower region due to
the calibration of energy 9
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The significances of third structure exceed 5.9¢ In all three results.

In the nominal fit, only statistics are considered.
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Summary and Outlook

Precision measurements of the cross sections of ete™ - DD, D D7, Dt DX~ are presented

« Observation of numerous intriguing structures, strong coupled-channel effects need to be
considered

 Hard to fit the cross sections, need more comprehensive

* In the future, coupled channels analysis is desired to including open and hidden charm, as well
as charmonium and charmoniumlike resonances.

« ete” - DIDF s on the road
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coupled channel effect?
/\ € +('_ —> DD
1(3770) \~?) »(4040) (4160) Y (4230) Y (4360) (4415) | Y (4660)
Mass (MeV/c*) 3773.7 (fixed) 3872.5£14.243.0 4039 (fixed) 4191 (fixed) 4222 (hixed) 4374 (fixed) 4421 (fixed) 4630 (fixed)

Width (MeV/¢®) 87.6 (fixed) 179.7+14.1+£7.0 80 (fixed) 70 (fixed) 48 (fixed) 118 (fixed) 62 (fixed) 72 (fixed)
['ceB (eV) 95-106 202-292 41-44 1-2 1-2 50-144 0-2 0-1
S(o) 10 > 20 13 7 11 11 4 8

x-/d.o.f = 346 /275

p-value = 0.002
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