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S 1. Infroduction

VALUE (MeV)
ao(980) a 980::20 OUR ESTIMATE
,G(JPC) —1—(0t™) nw FINAL STATE ONLY
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

50 to 100 OUR ESTIMATE Width determination very model dependent. Peak width
in n is about 60 MeV, but decay width can be much larger.
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What can we learn from the invariant mass distributions of
the experimental measurement?



§2. Formalism

(1) Coupled channel interaction from the chiral unitary approach

®» Chiral Unitary Approach : solving Bethe-Salpeter equations, which take on-
shell approximation for the loops.

T=V+VGT,T=1-VG| 'V

X >< ><>< D. L. Yao, L. Y. Dai, H. Q. Zheng
and Z. Y. Zhou, Rept. Prog. Phys.

V G T 84, 076201 (2021)

whefe V matrix (potentlals) can be evaluated from the interaction Lagrangians.

I = 0 sector ', 2’7’ KK KK’ nn

! ! ! J. A. Oller and E. Osef, Nucl. Phys. A
/ R S 620 (1997) 438
= ] sector K'K', K'K ,t'n E. Oset and A. Ramos, Nucl. Phys. A
\\\ 635 (1998) 99

+ - 0 0 o J. A. Oller and U. G. MeiBner, Phys.
;\1/2 sector  K'z» K'z: K7 Lett. B 500 (2001) 263




G 1s a diagonal matrix with the loop functions of each channels:

. 1 1
Gll Zf (27r)4 (P—q)2—m3?, +ie q%2—m7,+ie

The coupled channel scattering amplitudes T matrix satisfy the unitary :

i *
1m Tz’j — Tzn Onn, Tnj

Onn = Im Gy = 83:\”}5«9(8 — (mq + ma)?))

o search the poles of the resonances, we should extrapolate the scattering amplitudes
o the second Riemann sheets:

Gyi (s) = Gy (s) +i 157




(2) Final state interaction

K+ T —
Kt
o S-wave
s — (‘0@ | .
- The final state interaction
7 K%, 7%/n "

) at the hadron level
(a) Tree-level productiQn. (b)Rescattering of 7~ K°, K~ 7° and K.
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(3) Contributions from P-wave
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(1) DO > K+K-n results (Belle)

§3. Results

Parameters

Ch
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L. K. L1 et al. [Belle], JHEP 09, 075 (2021)



(2) DO > w+m— n results (Belle)

I

Parameters C Cs A o D 770y o0y X°/dof.
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(3) DO > m+m— n results (BESIII)

/
Parameters C1 Cs B o D 770 Q(770) x?/dof.
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(4) D+ > mw+nw0 i results (BESIII)
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§4. Summary

» We use the chiral unitary approach to dynamically generate the state a,(980)

®» Taking the data from Belle, we fit the invariant mass distributions of the

decaysD?! > K*"Kn, mm n

ing the data from BESIII, we fit the mvariant mass distributions of the

decays D! 2> 't n, D" > nt'n' n

Indicating the molecular nature of the a,(980)



Thanks for your attention!
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