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Weak-binding relation

a, (scattering length)

ay = R { 12X L0 (Rtyp>} R = (2uB)~'?, B (binding energy)

R Rtyp(interaction range)

When R > R, : observable(a,, B) = - compositeness(X)

S. Weinberg, Phys. Rev. 137, B672 (1965); Y. Kamiya and T. Hyodo, PTEP 2017, 023D02 (2017).
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Motivation

Weak-binding relation a; = R{ 12+XX | @(&”

Apply to the following model :

Single channel: | hadronic molecule) only = X = 1

S ayn=R7?
Zero range limit: Ry, = 0 = O(Ry,/R) — 0 %

This work

Effective range model (single channel, zero range limit)
E. Braaten, M. Kusunoki, and D. Zhang, Annals Phys. 323, 1770 (2008), 0709.0499.
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Weak-binding relation should be improved.
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Conclusion and future prospect

- Weak-binding relation : observable compositeness (X)

2X R
a =R{ | @(_WP)}
1+ X R

- R

yp — U in effective range model : ay = R+ O(|r,/R|)

Weak-binding relation is not satisfied.

- Redefinition of Ry,  R;y, : interaction range

R

typ Rint maX{Rmt’ R }9 Reff — maX{ ‘ Fe ‘ }

_ Apply the improved relation to the system with R ¢ 2 Rtyp

5



