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KNN

The lightest K-nucleus
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KNN

The lightest K-nucleus
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— Production reaction (———— Detector system
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Exclusive invariant-mass spectroscopy

To select Apn final state
To measure Ap invariant-mass & momentum transfer



bound region
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bound region

KNN production
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KNN production < bound region Quasyfree_process
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I2/4

Jran(my, qx) =

X @p
(mX — Mx)2 + F2/4

Model functions for fitting

Quasi-free process
with (K™, n)
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Model functions for fitting

Quasi-free process
with (K™, n)
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Fit result
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= The whole 2D distribution is well reproduced.



What we observed
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What we observed

e The peak position does not depend on g.
<0.6 GeV/c : => It should be resonance.
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What we observed

e The peak position does not depend on g.
<0.6 GeV/c : => It should be resonance.
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What we observed

The peak position does not depend on g.
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What we observed
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BE = 42 + 3 (stat.) J_ffl (syst.) MeV
[ =100 % 7 (stat.) J_fé9 (syst.) MeV

* obtained as peak position & width of simple Breit-Wigner
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Compare to theoretical calculation

T. Sekihara, E. Oset, and A. Ramos, JPSCP 26 (2019) 023009
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= Theoretical calculation supports that the observed peak is KNN signal.



Ongoing analysis for K-nuclei
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K +*He— Ad+n
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K +’He—Ap+n

bound region

.-f R -

—| »
e '-i:r_-‘.' :,.}"I.:'+

II .II L .I 1 : III..I I
II - n '. I I II

*
i
4

lél -.IJI... f1d

TRETC gl

I.I.I I

:;!-,l .‘1-

S

Ve

S
(\)
de qu ) 7

d*c/(
(nb/(MeV?/c3))

[ | [ | L 1 | | I I..; r-l | | I

0 ’ o
|||||||||||||||||||||||||!.\1|||||||||||||||

21 22 23 24 25 26 277 28 29
Invariant-mass of Ap (GeV/c?)




K +’He—Ap+n

bound region
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K~+°He— Ap+n K~+*He—Ad+n
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Mesonic channels
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Event selection for mesonic decay
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Event selection for mesonic decay
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Remaining questions

Is the observed resonance really what we expected?
Other possibilities such as 2*N?

Does K really keep it particle identity?
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Remaining questions

Is the observed resonance really what we expected?
Other possibilities such as 2*N?

Does K really keep it particle identity?

%

We need further systematic measurements

to answer the questions & to robustly confirm K-nuclei.

Precise study for KNN Search for heavier K-nuclei
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Future projects

current CDS
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Conceptual design of new CDS

>90% solid angle coverage

Neutron detection capability

Sensitivity for proton polarization

Construction has been started
(Completed in 2025)



Lighter system
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K +’He—Ap+n
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Signal of KNN

New experiments will (hopefully) start in 2026.
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Thank you for your attention!
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