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KN interaction

K meson and KV interaction

Two aspects of k/K meson
- NG boson of chiral SUQ3), ® SU3);, — SUQ)y
- Massive by strange quark: m; ~ 496 MeV
—> Spontaneous/explicit symmetry breaking
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KN interaction ... —— KN
T.Hvodo, D. Jido, PPNP 67, 55 (2012 g; F— A(1405)
| -
- is coupled with == channel c
o V19

- generates A(1405) below threshold

molecule @ % three-quark
NP

- is fundamental building block for k-nuclei, K in medium, ...

2



Introduction

Experimental data

K p total cross sections
Y. Ikeda, T. Hyodo, W. Weise, PLLB 706, 63 (2011) E 200 ¢
- Old bubble chamber data <
K~ hydrogen 2w
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- BranChing ratios (old) 50 100 150 200 250 [MeV/c]

- Shift/width by SIDDHARTA (new)
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- ALICE pp /s =13 TeV
iﬂ f,=1.18001= 0.12fm

K~p correlation function . = 0.64 = 0.06 E
ALICE collaboration, arXiv:1905.13470 [nucl-ex] ég:uir:f :

: Coulomb-+Strong (Kyoto Model)

- Excellent precision (K"z cusp) -
- Low-energy data below £ -
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—> Important constraint on v and A(1405)




Introduction

Correlation function

High-energy collision: chaotic source S(r) of hadron emission

- Dol /@ '

- Experiment
Ca) = KPP i the absence of FSI
q NePON, ) - in the absence o

- Theory

C(q) =~ Jd% S | PO |

Source function <—> two-body wave function (FSI)



Formulation

Extraction of hadron interaction

AA interaction
K. Morita, T. Furumoto, A. Ohnishi, PRC 91, 024916 (2015)
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- Correlation function —> constraint on the interaction

K~p case:
- Open coupled channels (7=, z°2%, z7=F, 7°A)
- Coulomb interaction
- Energy difference between x~p and k°x (isospin breaking) .



Formulation

Coupled-channel correlation function

Schrodinger equation (s-wave)
(

vZ
=5+ V() + V@) Via(r) (1)
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Vzl(r) _2V_'u2 + V22(l”) -+ AZ e, WKOn(r)
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Coulomb threshold energy difference

Coupled-channel formulation

(l//K_p(r )
Wio,(7)

\

R. Lednicky, V.V. Lyuboshitz, V.L.Lyuboshitz, Phys. Atom. Nucl. 61, 2050 (1997);

J. Haidenbauer, NPA 981, 1 (2019)

Corp@) = [ S, 019, OF+ 3 o[ sl 0

i#K ™ p
- transition from K%, 272, 720, 27 2F, 7z9A
- w; : weight of source channel i relative to Kk p
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Introduction

Boundary conditions

Asymptotic (- - «) wave function

(Wi (D) (#he 4 + el
Wio,(r) | & | #e70" + #e'®"
Y :
- Usual scattering: normalize incoming flux of beam

incoming + outgoing

(s \ ( —igr (+) iC]’”\ . .
Wi-p(7) coefficient ~ S-matrix

Vienlr) | et c™ x S1(q)
. - v \ : )

- Correlation function: normalize outgoing flux

(WK—p(r)\ ( C{—)e—iqr_l_ eiqr\

) = ¢l x ST(q)

4 Wion(r) | & | c{Heidr

)\ : )
—> ) should be calculated with full coupled channels.




Results

Setup

- interaction: coupled-channel KkN-z2-zA potential

K. Miyahara. T. Hyodo, W. Weise, PRC98, 025201 (2018)
- static spherical source s(r), weight o, = 1
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- K’n cusp is prominent with inclusion of v,
- Coupled channels enhance K—p correlation




Summary

s Accurate experimental data of K—p correlation
function at very low energy is now available.
s« We develop theoretical framework to include

- coupled-channel effect,
- Coulomb interaction, and
- energy difference of K p and K%

&« Coupled-channel effects are important for the
K~p correlation function.

Y. Kamiya. T. Hyodo, K Morita, A. Ohnishi, in preparation




