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Q1. Introduction

In hidden charm strangeness sector

week endin

PRL 105, 232001 (2010) PHYSICAL REVIEW LETTERS 3 DECEMBER 2010

Prediction of Narrow N* and A* Resonances with Hidden Charm above 4 GeV

Jia-Jun Wu,'? R. Molina,>” E. Oset,>> and B.S. Zou'>

J. J. Wu, R. Molina, E. Oset and B. S. Zou, Phys. Rev. Lett. 105
(2010) 232001.

J. J. Wu, R. Molina, E. Oset and B. S. Zou, Phys. Rev. C 84 (2011)
015202.

H. X. Chen, L. S. Geng, W. H. Liang, E. Oset, E. Wang and J. J. Xie,
Phys. Rev. C 93 (2016) 065203.

R. Chen, J. He and X. Liu, Chin. Phys. C 41 (2017) 103105.

E. Santopinto and A. Giachino, Phys. Rev. D 96 (2017) 014014.

C. W. Shen, J. J. Wu and B. S. Zou, Phys. Rev. D 100 (2019) 056006.
CWX, J. Nieves and E. Oset, Phys. Lett. B 799 (2019) 135051.

B. Wang, L. Meng and S. L. Zhu, Phys. Rev. D 101 (2020) 034018.



Experimental findings for the Pcs state
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The data cannot confirm or refute the two-peak hypothesis.



New findings for the Pcs state
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§2. Formalism

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

T=V+VGT, T=1-VG]™'V

P q [
X >< P, P4 Py
T V V GG T
where V matrix (potentials) can be evaluated from the

Interaction Lagrangians.

- J A. Oller and E. Oset, Nucl. Phys. A 620 (199/) 438
. Oset and_A Ramos, Nucl Phys A 635 (1998) Q9



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

2M 1
Gu(s) =1 : .
ll f (27r)4 (P—q)2—m3 +ie q?—m7,+ie

The coupled channel scattering amplitudes T matrix
satisfy the unitary :

Im Tz’j — Lin Onn T,:]
Onn =1Im G, = 82:\”}5(9(8 — (mq + m2)2))

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

Gl (s) = G, (s) + ;ﬂ M’q“\/”g(s)




Considering the
heavy quark spin
symmetry
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83. Results
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for the D*=,. channel
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TABLE I1I: Coupling constants and wave functions at the origin of all channels, corresponding to poles of the 7" matrix in the PB(1/2) sector.
Masses and half width in units of MeV, we stress in bold face the dominant channel.

Poles e D.A. D=, D=!
- o 0.12—i0.00  3.01 —i0.01 4.85 + i0.01 0.01 — i0.03
14198.94 + i0.11] . _ , _ _
GG 03544101 —19.244i0.05 | —20.35 —40.07 | —0.03 + 0.0
_ i 0.67 —0.15 0.08 — i0.02 —0.09 +70.09 2.70 — 20.66
4426.47 + i14.20 » _ , _ _
GGl 610401987 2.05 +i3.19 136 —i2.68  —26.80 4+ 1.29

4 P.,(4459)

TABLE IV: Coupling constants and wave functions at the origin of all channels, corresponding to poles of the 7" matrix in the V' 3(1/2) sector.
Masses and half width in units of MeV. we stress in bold face the dominant channel.

A 0 = = =
Poles PWS(4338) J/uA D?A, D*=, D=/
_ gi 0.11 —i0.00 3.7 —0.01 5.07 + i0.01 0.00 — 0.04
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4565.73 + i15.58 . | , ‘ )
GG 6.244i21.04 2,07 +i3.40 137 —i2.81  —26.31+41.15

Further investigation....




Q4. Summary

® Qur results of bound states ——molecular states

P (4312)"
A 0
Having J = 1/2. Py,s(4338)
3 ?
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With J = 3/2. P.(4450)
—

P_(4457)"

Degenerate in J =1/2, 3/2, 5/2.

Hope that our predictions can be
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