On a quasi-bound state in the K d system caused by
strong interactions
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1 intro
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2. Three-body AGS Egs & two-body input
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2. Three-body AGS Egs & two-body input
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2. Three-body AGS Eqs & two-body input

. KN

FA(1405)ZBUTCAZEA Y TILLUTWS, T OHIEIREE(L 1EH 21E DR

S

2R S 11T L% (one-pole, two-pole),

) Vllz}i’DD | VIZZ’]SV”DD - FNEFNKN — zZDone-pole & two-poleDIFE DIRRIFHI /R

RT3 v ).

: Vg\‘f’”‘” - A ZIVBERIERDKN — 22 — aADIRT >V vl (ZXRILF—ITKEF)
(with two-pole A(1405) structure)

p.2 para-b



2. Three-body AGS Eqs & two-body input
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3. New separable NN potential

. The Two-term Separable New potential (TSN) of nucleon-nucleon
Interaction
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3. New separable NN potential

potential, triplet: strength constants A,,, range Bmn» and additional v,mn

TSN
Table 1 Parameters of the new V [;{%

Parameters.
,6 m3 Ym1 Ym2 Ym3
—0.1027

/\'m
1.3912 0.0884 1.9889
—1.9660 —1.9225 0.4144

—1.9938 1.2096 3.2135
1.7584 3.9940 3.9999 2.7070

8 m1 ,Bm 2
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NN Potential, singlet: strength constants A,,, range Bnn and additional

Table 2 Parameters of the new }/TSN
Ymn Parameters.

Ym?2 Ym3

'B m2 ﬁ m3 Ym1
1.9999 0.0362

2.8396 1.1834 —0.1800
3.9919 0.5000 —1.8881 —1.9914 0.0014

A m /B'm 1

—1.9793 1.8855
1.7815 3.9897
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3. New separable NN potential
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3. New separable NN potential
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3. New separable NN potential
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4. Results & discussion
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Table 3 Binding energy By -, (MeV) and width I'x—; (MeV) of the quasi-bound state in the K~ d system
calculated using direct pole search in the complex energy plane. The results obtained by coupled-channel
KNN — ¥ N equations solving and one-channel K NN variant with exact optical antikaon-nucleon potentials

are presented. Phenomenological KN potentials with one-pole V1 SIDD ohd two-pole A(1405) structure Vf{ ;IDD

were used together with the chirally-motivated model VI% R,iral of the antikaon-nucleon interaction. The binding
energy is counted from the threshold energy of the K~ d system: z;), xk—q = mg +2my + Egqeq = 2371.26 MeV.

Coupled-channels With exact optical
calculation K N potential

Bix-a  I'k-a

1,SIDD
. ~ 0.8 68.3

2,SIDD
o 0.9 . 3.8 63.2

Ver™ 1.3 . 0.9 43.6
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4. Results & discussion
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4. Results & discussion
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4. Results & discussion
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circles) phenomenological potentials, and the chirally motivated

Vel potential (red [gray] squares). Breit-Wigner fits for all

three functions are plotted by the lines of the corresponding color.




4. Results & discussion
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4. Results & discussion
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Table 4 Binding energy By (MeV) and width I';—,, (MeV) of the quasi-bound state in the K™ pp system

calculated using direct pole search in the complex energy plane. The results obtained by coupled-channel

KNN —n XN equations solving and one-channel K NN variant with exact optical antikaon-nucleon potentials

are presented. Phenomenological KN potentials with one-pole V1 SIPD and two-pole A(1405) structure V; ;’/.IDD

were used together with the chirally-motivated model V}gﬁ,‘ral of the antikaon-nucleon interaction. Previous

results from [7] are also shown. The binding energy is counted from the threshold energy of the K~ pp system:
Zeh K—pp — Mg +2my = 2373.485 MeV.

Coupled channels With exact optical Previous results
calculation K N potential

BK“pp FK‘pp BK“pp FK‘p'p BK‘pp FK‘pp

ol 67.1 53.29 63.3 53.29  64.9

VasPP 4656 512 46.65 47 4 4745  49.8

Vepial 9943 46.4 30.01 46.6 32.94 48.6




5. Summary
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