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Background

Coupled Channel Approach: It describes interactions between different channels or
pathways that a guantum system can take. Different possible states or interactions
(channels) are considered simultaneously.
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Background

Why Coupled Channel Approach?

Non-perturbative effect / Loop contribution: L - 1+x+x%+--

1-x
Unitary: [S|=1
Unified: Connection between different processes, conjoint analysis
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Coupled-Channel model for J /4 — yPP

J/y — yPP : Three body final state, but electromagnetic interaction Is
much smaller than strong interaction, thus y P re-scattering is negligible.
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Coupled-Channel model for J /4 — yPP

J/y — yPP : a. bare coupling
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Coupled-Channel model for J /4 — yPP

J/Ww — yPP . b. PP re-scattering
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Coupled-Channel model for J /4 — yPP

J/W > yPP: c. X > PP
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Coupled-Channel model for J /4 — yPP

v - _ Additional Vertex for J /1 — ¥
J/w — yPP: d. XP re-scattering and then X — yp ety
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Coupled-Channel model for J /4 — yPP

J/W — yPP : e.dplus PP re-scattering

Y Full Amplitude
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Coupled-Channel model for J /4 — yPP

J/W — yPP : e.dplus PP re-scattering

;o J Triangle Singularity
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Toy model

J/Y = yKsKs and J /i - yn°n®

Two 07 bare states, f,~
One 1% bare state for yK channel, K; ~

m = 1.221 GeV and fy~ m

= 1.451 GeV
m=1.403GeVandT = 0.173 GeV

R {L) fo {0} o1y R K, {0)
mp 1.221 1457 ma (1].;1(;3
9(R,KK) 0.810 -0.710 R -
U(J/, K R) 1.400
9(R,mm) -0.740 0.910 _
V(KR,KR) 1.000
U(J/¢¥,vR) 0.300 0.500 T(RK) 1.000
vPP
VKK,KK 0.980 -
VKK,mw 0.870 - R,{L} ]\/fpgge(GeV) RS
Unm,ma 0.980 - fo{O} 1.225 — 0.010 4 (uu)
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FIG. 5: The Dalitz plot on M?(KK) and M?(~vK )for different amplitudes’ square.(a) Tree-level, PP-rescattering
and Bare states;(b) XP-rescattering; (¢) All amplitudes.
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Summary

« We give a coupled-channel approach for J /b — yPP

« We also give numerical calculation based on a toy
model

 Such formalism will be used in the BESIII analysis
In future.
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Thanks very much!
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