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KN interaction
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KNN

The lightest K-nucleus
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No theoretical study doubts the existence of KNN,
but predicted BE & I" highly depend on model.

BE=9-95MeV 1 =16-110MeV

L. Tolos & L. Fabbietti, Prog.Part.Nucl.Phys. 112 (2020) 103770

We conducted an experimental search for KNN @ J-PARC (E15 experiment)
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Obtained 2D distribution
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Obtained 2D distribution
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Obtained 2D distribution
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Obtained 2D distribution

Mg + 2my
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Slgnal of the KNN
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Mass and Width of KNN

BE I

PRC f{,ﬁﬁ?zgl&moz 42+3 (stat.) +3 (syst) MeV 100+£7 (stat.) £1° (syst.) MeV

Theoretical predictions with chiral SU(3) based KN interaction

S. Ohnishi et al.,

Phys. Rev. C 95 (2017) 065202 26 o 28 MeV 31 — 59 MeV
N. Shevchenko,

Few-Body Syst. 61 (2020) 27 29 — 30 MeV 46 — 4’7 MeV

Phys. L‘Q{.%Ogesitélé@ 405 14 — 59 MeV 16 — 38 MeV
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Mass and Width of KNN

BE I

PRC IJ(}E%(EOE)ISMOM 42+3 (stat.) +3 (syst) MeV 100+£7 (stat.) £1° (syst.) MeV

hi Exp > Theor #

S. Ohnishi et al.,

Phys. Rev. C 95 (2017) 065202 26 o 28 MeV 31 — 59 MeV
N. Shevchenko,

Few-Body Syst. 61 (2020) 27 29 — 30 MeV 46 — 4’7 MeV

Phys. LQ;.%°3683t<321618> 405 14 — 59 MeV 16 — 38 MeV
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Mass and Width of KNN

BE I

PRC fg,ﬁﬁi&%%z 42+3 (stat.) +3 (syst) MeV 100+7 (stat.) £1° (syst.) MeV

* Obtained as peak position & width of simple Breit-Wigner

Theoretical predictions with chiral SU(3) based KN interaction

S. Ohnishi et al.,

Phys. Rev. C 95 (2017) 065202 26 o 28 MeV 31 — 59 MeV
N. Shevchenko,

Few-Body Syst. 61 (2020) 27 29 — 30 MeV 46 — 4’7 MeV

Phys. L‘;‘Z;.%Ogesitél&g) 405 14 — 59 MeV 16 — 38 MeV
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Mass and Width of KNN

BE I

PRC fg,ﬁﬁi&%%z 42+3 (stat.) +3 (syst) MeV 100+7 (stat.) £1° (syst.) MeV

* Obtained as peak position & width of simple Breit-Wigner

Theoretical predictions with chiral SU(3) based KN interaction

Phys. Ri'v.oc}jlgigh(izf)tﬁ)”06szoz 26 — 28 MeV 31 — 59 MeV
Few—BI(j(in}SI;ZEhgf 1(<§(,)20) 27 29 — 30 MeV 46 — 47 MeV
Phys. L‘;‘Z;.%Ogesitél&g) 405 14 — 59 MeV 16 — 38 MeV

* Mesonic decay width only
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Mesonic

KNN
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KNN decay
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Target
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The non-mesonic fraction

in stopped-K~ experiments

Non-mesonic/ mesonic ratio

, Nucl. Phys. B 33, (1971) 493.
100 % mesonic
Nucl. Phys. B 139, (1978) 61.

~ 1% Phys.Rev.D1, (1970) 1883.

~ 20 9% Phys.Rev.D1, (1970) 1267,
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The non-mesonic fraction

theoretical calculation

T. Sekihara et al.,
Phys. Rev. C 86 (2012) 065205
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The non-mesonic fraction

theoretical calculation

T. Sekihara et al.,
Phys. Rev. C 86 (2012) 065205
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The non-mesonic fraction

theoretical calculation

T. Sekihara et al.,
Phys. Rev. C 86 (2012) 065205
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The non-mesonic fraction

Calculated decay width of KNN

M. Bayar and E. Oset,
Phys. Rev. C 88 (2013) 044003
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Z 2 =X

KNN decay

Fraction  (Internal structure) ® (KN interaction)
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KNN decay

Fraction  (Internal structure) ® (KN interaction)

Mesonic Non-mesonic

KNN KNN

Essential information for further understanding of KNN

1N absorption 2N absorption
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Decay channels of KNN

Non-mesonic
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Decay channels of KNN
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Decay channels of KNN
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K
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Decay channels of KNN
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Event selection
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Event selection

CDH (TOF counter)
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['_yny would be O(10) times larger than I'yy.

T. Sekihara et al.,
Phys. Rev. C 86 (2012) 065205
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Fractions
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Non-mesonic fraction seems

to be smaller than calc.

. Sekihara ef al.,
Phys. Rev. C 86 (2012) 065205

Mesonic

M €So nj c (15)° ===

Nonmesonic =======- .

I atAn " FiﬁZi



Fractions

1ﬂYN < F?Z'YN

I atAn " FiﬁZip

Non-mesonic fraction seems
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Decay channels of KNN

Non-mesonic

K
c®° Mesonic
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Decay channels of KNN

Non-mesonic

c&n Mesonic
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Decay channels of KNN
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KNN production by "He(K~, N) reaction

with (K~, n) reaction l l with (K~, p) reaction
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N, K | ]
He — He KNN
P =%1n oL ==112
"K~pp" is produced. “"K%n" is produced.
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Direct 2NA observed in 77 App’
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Summary

— Study of mesonic decay of KNN using J-PARC E15 data —

We measured three mesonic decay channel of “"K™ pp".
a+¥2*p & ntAn channels

Branching ratios were obtained to be
I' yn/T'yy ~ O(10) : Mesonic decay is dominant.
[ anv~T sy:ley =1 K-absorption in KNN would be significant.

We measured a mesonic decay channel of “K’nn".
n~Ap channel

The direct-2NA process was observed only in the 77 App’ channel not in the z7Ann’ channel, which indicates K™-beam is less likely absorbed by

(pp)-pair compared to (pn)-pair.

Can K™ be probe of internal structure (clustering) of nuclei? Need more studly.

Ratio of production cross sections of K’nn & K~pp was obtained to be
Ogonn! Ok-p, ~ 1/2 (by assuming branching ratio of ZAN is the same for K%n & K~pp)

Need to do / Open questions
Measuring all of other decay modes of KNN
Connection between branching ratio and internal structure of KNN
Why is Iy = 1 absorption significant in the KNN decay ? Is it related to the internal structure of KNN?

Measuring “non-mesonic decay” of K%n (such as An) to observe a clear signal (peak).
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