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Fano Interference :

* Fano interference:
Interference between continuum it
process (background) and resonant ~ ®
process.

* Property: change the line shape /
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* General quantum phenomena,
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The lineshape of e*e™ - DD@y(3770)

e The asymmetry lineshape
could be explained
naturally as a resonance

(¥(3770)) in the DD
continuum.

Xu Cao and H. Lenske, arXiv:1410.1375
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e The lineshape of the Higgs
signals could be asymmetry
due to the interference with
the continuum contributions
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Experimental observation of charmonium-like states
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* Y(4008), Y(4260) and Y(4360) are all observed in the
ete™ annihilation processes, thus JP¢ quantum numbers

of these states are 1.




Experimental status of ¥(4008),¥(4260) and Y(4360)
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* New broader structure: Y(4008)
My(4008) = 4008 + 4035* MeV AT
Iy(s008) = 226 + 44 + 87 MeV 0EmgF——=
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* Belle Collaboration present the data of the cross sections;

e o0 =80pb @4.260 GeV;

* The lineshape of the cross sections in the vicinity of Y(4260) is

asymmetry.
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Theoretical explanation mAgainst

conventional ce

| D*D* molecule state e 3S charmonium

8 PRD80,034005, Ve ,EPJC74,3031, ....
o

X e [cq]lcq] tetraquark state

> | cPL. 32,101201, ...

e Charmonium hybrid « 4S, 3D, 23D, charmonium
~~ | PLB625,212, PLB631,164, PLB628,215, ... PRD72,031503, PRD79,094004,
3 |+ Diquark-antidiquark [cs][c5] PRD32,189, ...

g PRD72,031502, EPJC75,550, EPJC58,399, ...
;_’ e Molecular state D;D, DyD*, x .oV

PRD72,054023, PLB634,399, PRD79, 014001,

PLB639,263, PRD80,094012, ...

e Molecular state ~ |+ 3D charmonium
&' | PRD92,036006 (pDD), PRL104,132005( A.4,), | PRD79,094004, PRD77, 014033, ...
8 NPA815,53(D o D5), PRD81,074033, e 4S charmonium
> | Tetraquark state

EPJC74,2874, ...




= :
3—;

A
W(4415)

Y(4008)
Y (4360)

BES(2002) |

e

R(s) = 6(e+e‘—>hadr0ns)/6(e+e‘—> p ) -Ry,

Great challenge:

No evidence of Y(4008), Y(4260) and
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Fano-interference explanation for
Y(4260) and Y(4360)

The interference between Continuum and Resonance
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Summary

 The Y(4008), Y(4260) and Y(4360) are not real resonance.
Fano-interferences between the continuum and the resonances

e Naturally explain the absences of these states in open
charm process and R-value scan (Need more data!).

e The branching ratios are fitted to be:
BR[¥(4160) > ntn J/¢¥] = (5.4+3.9) x 1073
BR[y(4415) > n*n J/¢¥] = (8.9 +2.3) x 1073

BR[yY(4160) - ntm P (25)] = (3.1+3.0) x 1073

BR[y(4415) - ntn~ P (25)] = (4.0+1.9) x 1073

« Such interferences may also appear in some other
process, suchasete™ » t m~ Y (3770), K"K~ J/yY
process.

Thank you!
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