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Zc(3900): 3 coupled channels with OBE 2024/7/8



ete” > ntn J/Y @s = 4.23 GeV ete” >t J/YP @s =4.26 GeV

200 F S- Wave Jiy
- - T - Vave

I80f - 1,(1270) Jly (d)

160 F - - Ziw+C.C.

140 F
120 F
100 F
30
60 F
3
3

— 71t S- Wave Jiy *
350 -+ 1)(1270) J/y (b)

* i

el & WA n

O 34 36 38 40 a2 Y 36 38 4.0 42
PhysRevLett.119.072001 2 PhysRevLett.110.252001 2
y m,, (GeV/c) y My (GEV/C)

EVENTS /0.015 GeV/c?
EVENTS /0.015 GeV/c?

Tgw = (63 + 24 + 26) MeV

Z¢(3900): 3 coupled channels with OBE 2024/7/8



ete” -> tDD* @+/s = 4.23 GeV ete” - nDD* @\/s = 4.26 GeV
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mpw = (3882.2 + 1.1 + 1.5) MeV

Tew = (26.5 +1.7 + 2.1) MeV
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ete” - mt(pn.)T@s = 4.23 GeV
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Js = 4.23GeV Js = 4.26GeV
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Lippmann Schwinger Equation

PhysRevLett.119.072001
 partial-wave LSE: J¥ =17 ¢ only L=0 (s wave) is considered

* Dipole Form Factor
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Two incoherent polynomials
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Vs =4.23 GeV Vs =4.26 GeV
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Vs =4.23 GeV Vs =4.26 GeV
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* dominated by cascade decay
* enhanced by interference with triangle diagram
* polynomials is considerable at the tail only (same as BES3)
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OBE potential is weak, so FSI is perturbative compared to tree diagram.
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role of triangle diagram

triangle diagram = pure triangle loop + T-matrix (FSI)

d3p 1
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2 width of D1(2420) is taken into account

2 body unitary cut ; 7] /Y, pnc,DD* threshold
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pure triangle loop in efe™ - nrJ /Y
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pure triangle loop in ete™ - nDD*
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T-matrix

half-on-shell
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 asharp cusp EXACTLY at DD* threshold
(thanks to one-pion-exchange potential)

- triangle diagram: cusp from T-matrix
enhanced by cusp from pure triangle loop
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Pole of T-matrix

] /Y PMc DD*
' L] — >
3 channels — 23 = 8 Riemann sheets, labelled by RS***

Adjacent to physical region: RS**+,RS™**, RS~ " RS~ ~

Ref Pole Position Type
only one pole ~ 3798 MeV is found in RS™™™  Ref (13 | | 5798 Virtual
(“virtual”) oIUZ(0) — ;5?(9)1 Hespnance
Ref.( [12]) 3831727 Virtual
o 3894(6) — 30(13)7| Resonance
Ref.( [14]) 3870 Virtual
Ref.( [18]) 3879 Virtual
Ref.( [15]) 3872 Virtual
Ref.( [19])| 3880(3) - 13(1)i |Resonance
a deeper virtual pole in LQCD at larger m; Ref.( [23]) 3884 - 22i Resonance
Ref.( [16]) 3840 Virtual

PhysRevLett.117.242001
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Finite Volume Spectra
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(all current LQCD research show no direct signal of Z¢(3900) )
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possible interpretation of Z.(3900)-structure

Forete™ » tDD*, Z, structure:

* mainly fromY — D;(2420)D —» nDD* cascade decay

* enhanced by interference with triangle diagram

Forete™ —» mrJ /Y (mpn,.), Z. structure:

 two cusps both exactly at DD* threshold

* mainly from unitary cut of T-matrix, enhanced by cut of pure triangle loop

Z¢(3900): 3 coupled channels with OBE 2024/7/8



possible interpretation of Z.(3900)-structure

Forete™ » tDD*, Z, structure:

* mainly fromY — D;(2420)D —» nDD* cascade decay

'NOT a genuine particle,
~ But a threshold cusp ?

 two cusps both exactly at DD* threshold

m

-

* mainly from unitary cut of T-matrix, enhanced by cut of pure triangle loop
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Summary and Perspective

* Three-coupled-channels with OBE interaction analysis on Z,(3900)
(channel-channel interaction almost determined from previous Tcc work)
* Experimental line shapes are successfully reproduced.

* Our model is qualitatively same as all current LQCD results

& Z.(3900) may not a genuine particle but a threshold cusp

~

!

* 7 FSlis not incorporated in a self-contained way
e D*D* channel and Z(4020)

* Improvement of the quality of data on STCF in the future is suggested

\_

~

/
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Summary and Perspective

* Three-coupled-channels with OBE interaction analysis on Zc
(channel-channel interaction almost determined from previous Tcc work)
* Experimental line shapes are successfully reproduced.

* Our model is qualitatively same as all current LQCD results

& /Zc may not a genuine particle but a threshold cusp /
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Scheme [ A 7/y(pn.) (fixed)|g’ (107° MeV ™2
1.3 GeV 7.506 + 0.120
1 1.5 GeV 6.143 4+ 0.070
This work 1.7 GeV 5.129 4+ 0.070
9 1.5 GeV 5.584 4+ 0.470
1.7 GeV 4.69 + 0.280
- - 3.68 [14]
Other refs ) ) 3.85 [39)
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Pole Position Type |Scheme(A, /)
3798.72 - 1.10i 1(1.3GeV)
3798.46 - 1.71i 1(1.5GeV)
This work| 3798.12 - 2.26i | Virtual 1(1.7GeV)
3798.27 - 2.02i 2(1.5GeV)
3797.80 - 2.64i 2(1.7GeV)

2024/7/8
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