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Introduction

Introduction : A(1405) and KN dynamics

A(1405) : J& =1/27,1 =0
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Introduction

Chiral unitary approach
S = -1, KN s-wave scattering : A(1405) in =0
o Interaction <-- chiral symmetry
Y. Tomozawa, Nuovo Cim. 46A, 707 (1966); S. Weinberg, Phys. Rev. Lett. 17, 616 (1966)

o Amplitude <-- unitarity (coupled channel)
R.H. Dalitz, T.C. Wong and G. Rajasekaran, PR153, 1617 (1967)
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N. Kaiser, P. B. Siegel, W. Weise, Nucl. Phys. A594, 325 (1995),
E. Oset, A. Ramos, Nucl. Phys. A635, 99 (1998),

J. A. Oller, U. G. Meissner, Phys. Lett. B500, 263 (2001),
ML.EM. Lutz, E. E. Kolomeitsev, Nucl. Phys. A700, 193 (2002),
.... many others

works successfully, also in S=0, meson-
meson scattering, heavy quark sectors, ...




Chiral unitary approach and A(1405)

Total cross sections of K'p scattering
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Construction of the effective interaction

Effective interaction based on chiral SU(3) dynamics

Result of chiral dynamics --> single channel potential

{Coupled-channel BS 7 ij(\/E)J ‘

+ real interaction Vii(\/s) | few-body K-nuclei :
Doté-san’s next Talk
* (exact)

Single-channel BS T°H(\/s) = T;i(+/3)
+ complex interaction v°"(y/s)

* (approximate)

(Schrc'idinger equation f°"(v/s) ~ T (V/s)
+ local potential =
_complex, energy-dependent U (" Vs)

~
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Construction of the effective interaction

Construction of the single channel interaction

Channels 1 and 2 --> effective int. in 1
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Construction of the effective interaction
Single channel KN interaction with X dynamics

‘e
[
‘e
.
e
.

.
.
*
e
‘.
0
.,
e
.
.
‘.
‘.
0
e
.
0
0
.

e
.
.
0
0

........ V (tree)
C—Re VI full

0
L
0
‘e
D
0
.
‘e
0
.
.
0

1320 1360 1400 1440 ) 1320 1360 1400 1440
Vs [MeV] Vs [MeV]

Strength : comparable with the WT term
~1/2 of phenomenological (AY) potential



Construction of the effective interaction

Scattering amplitude in KN and nX
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Resonance in KN : around 1420 MeV
<-- strong nZ dynamics (coupled-channel)

Binding energy : B =15 MeV <--> 30 MeV



Why two poles? What is the difference?

Origin of the two-pole structure

Chiral interaction

KN bound state
O Wi + Wj 0 T T T KT
Vij = =Cij 4£2 20 zl(fuu)x; _
— > 40 § .
KN M2 = 5 :
5 = 00 s z,(full) P
O — E 80 i T L -
(/. E '
4 -100 |- ; . + -
r Ttz resonance .
_120 l “ZI l 1 l 1 K:N
: ! 1320 1360 1400 1440
Wi ~ My, O.9M7g ~ MK Re 2 [MeV]

Very strong attraction in KN (higher energy) --> bound state
Strong attraction in nZ (lower energy) --> resonance

(model dependent)

Two poles : natural consequence of chiral interaction



Why two poles? What is the difference?

Comparison with phenomenological potential

Chiral interaction phenomenological

Y. Tomozawa, Nuovo Cim. 46A, 707 (1966);

S. Weinberg, Phys. Rev. Lett. 17, 616 (1966) Y. Akaishi, T. Yamazaki

Phys. Rev. C65, 044005 (2002)

W; + Wi
V;j ~ _C’ij 4]02 : KN nZ
KN n= ) o (496 412
Cij = N
—/3 L4

Absence of nZ diagonal coupling
--> strong (x2) attractive interaction in KN

n2 -> n2 attraction : flavor SU(3) symmetry

==> Dalitz’s coupled-channel model
R.H. Dalitz, T.C. Wong and G. Rajasekaran, PR153, 1617 (1967) 10



Why two poles? What is the difference?

Schematic illustration : AY vs Chiral
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local potential

KN amplitude with local potential
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b=0.47 fm : to reproduce the resonance
agreement around threshold : OK

Deviation at lower energy :
BS eq. <--> local potential + Schrodinger eq.
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local potential

Correction of the strength of the potential
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Summary

Summary : KN interaction

We derive the single-channel local potential
based on chiral SU(3) dynamics.

< Resonance structure in KN appears at
around 1420 MeV <-- strong 2 dynamics

< Two attractive interactions in KN and nZ

Feshbach resonance on

resonating continuum
T. Hyodo and W. Weise, Phys. Rev. C 77, 035204 (2008)

< Application to K-pp system

-> Doté-san’s Talk

A. Doté, T. Hyodo and W. Weise, Nucl. Phys. A 804, 197 (2008).
arXiv: 0806.4917 [nucl-th]




summary

Conservative conclusion

< Both AY/chiral potentials reproduce
existing experimental data, but have
different subthreshold behavior.
=> Present experimental database is not
sufficient to constrain the KN interaction
at (far) below threshold.

& So we need accurate data of
KN scattering lengths,
Spectrum of nZ (in different reactions,
different channels, ...),
K-pp system (energy, width, ...), ...




