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Low-energy N¢ scattering from a pole-enhanced
triangle diagram
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Theor. predictions
@ The non-relativistic Yukawa potential V(paya = —ae M /ris
matched to the Pomeron interaction.

o {N¢p, AK*} coupled channel scattering,

@ Analysis in correlation function: attractive N¢ scattering

Latt. prediction

@ J=3/2 N¢ scattering length (—1.7, —0.9) fm fitted to two-pion
exchange with m; = 146.4 MeV by HAL QCD,

Exp. prediction
@ Re. N¢ scattering length around —1fm w/o AK*, X K* coupled
channel scattering by Alice,
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N¢ interaction to one loop

OBE
@ 7-exchange is perturbative.
@ o coupling to strange quark is not clear.

® w — ¢ mixing is tiny

Two-pion exchange in bubbles

@ Two-pion exchange in bubbles is negligible with a vanished WT in
¢m(K) scattering.

Dynamics in triangle diagrams
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Dynamics in the triangle diagram

Py Py

Lo = igd" (KO, - K — K0, - K)
Ly = <BI’)"“4F2 [(20,® — 0,2P) B — B(®0,® —0,29)])
Poles driven by a WT in NK(K) sacattering

Spin-independent interaction
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Dynamics in the triangle diagram

The S-wave projected loop integral w/o couplings

4
f(dl

@ For the pole z, :

*geff[472+ﬁ1'/33] u(P2) u(Ps)
I2 m%) [(Plfl) 7m2] [(Pg ) fms] [qumA]'
/0

:wl—

d®l AP x goge/ (8 m) u(Ps) U(Py)

2miRes I(za) =
miRes I(za) / (2m)3 PY —wy —we PY—wi —ws
1
2mp (PY+ P§ — w1 — wa)

N¢ potential w/ 2myx — my = 6 in HAL QCD

Vi, A 2 ao(a —2b2) a aoA
e 2 = arctan (—) { (b20a0) aF @2 0 —p2) } + Q(bQSag) agiAz +
arctan (A) W, W/ C ES 2m%(geff/7r2v ap = _mK5

b2 = —2mp\AE,d = my — 2mk and AE = mg + mp — w1 — my
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Dynamics in the triangle diagram

Physical N¢ potential, w/ kg = \/2mgo

%43 3
Lo _ k A+k . 2ko A b A
c - 4(b240rk§) (log o —im— A23k2> + ) arctan (%)

ko(k§+2b2) ( A—ko )
-1-2(‘524_1(3)2 1 8aTie Him
N¢ potential and ERE

8wth. __ \/—1 _ 1

0?—\/ - G= ———k—%—vfo.

o t = —lim,,q, Sf—’sR w/ \/sgp = 1417fi - i24fz MeV and coupling
g =T1.7702GeV,

g}lnphy. 2 munphy. 2 munphy. 2
@ L —— ~ o K ~ 1.19,.
& my mg
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N¢ scattering length with unphysical Kaon mass
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N¢ scattering length with unphysical Kaon mass
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N¢ scattering length with unphysical Kaon mass
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N¢ scattering length with physical Kaon mass
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The momentum carried by the outgoning K is 118.17 MeV in ¢ — KK.
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N¢ scattering length with physical Kaon mass
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The momentum carried by the outgoning K is 118.17 MeV in ¢ — KK.
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w¢ threshold enhancement
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M. Ablikim et al. (BESIII), PRD87, 032008 (2013)

A pole from w¢ scattering around the threshold in addition to f,(1710)?

=% (SWU) Low-energy N¢ scattering from a pole-enha 2026-4-26



1 The N¢ scattering length evaluated in the triangle diagram with
including A(1405) matches to the one from HAL QCD, where the
open channel effect in X7, NK scattering is ignored.

2 The scattering length is a power law of ag and b and differs from
two-pion exchange and the Van der Waals force.

3 When the 3-B pole closes to the 2-B threshold, the 3B pole
contributes to the scattering length.

4 This dynamic driven from the triangle diagram is adaptable to w¢
threshold enhancement.

5 P-(4312)m couple to | = 3/2 sector.
6 wqm, X(3872)7 couple to Z-(4020).
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1 The N¢ scattering length evaluated in the triangle diagram with
including A(1405) matches to the one from HAL QCD, where the
open channel effect in X7, NK scattering is ignored.

2 The scattering length is a power law of ag and b and differs from
two-pion exchange and the Van der Waals force.

3 When the 3-B pole closes to the 2-B threshold, the 3B pole
contributes to the scattering length.

4 This dynamic driven from the triangle diagram is adaptable to w¢
threshold enhancement.

5 P-(4312)m couple to | = 3/2 sector.
6 wqm, X(3872)7 couple to Z-(4020).

Thanks!
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The SU(3) matrices for the mesons and the baryons are the following

%Wojt %77 nt K+
b = T _Lﬂ-o_i_ Ln KO ,
K~ v KO A
\/677
1 s0, 1 +
‘/52 —t‘/éA 1 203 1 P
=— =0 _2A
- - NG

Table 1: Inputs of the isospin-averaged hadron masses

Hadron Lattice [MeV] Expt. [MeV]

K 524.7 495.6
¢ 1048.0 1019.5
N 954.0 938.9
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