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oKaonic Nuclaea

AKaonic nuclei = antkaon ¢ nucleus bound states
V Predicted from attractive-. interaction in I=0 channel
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AL (1405) = considered as a quasiund state of+.
A possiblet+-nucleus quasbound states has been widely discussed

Afirst idea fromY.NogampPL7(1963)288
A Pioneering calculation by.AkaishiT.YamazakirC65(2002)044005, PLB535(2002)70
AMany calculations showing the existence of kaonic nuclei

A+. . system :the simplest-y dzOf Sdza &aé ailsLEsE a2z Ol
Alt has attracted interest from both theory and experiment.
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Theoretical Calculations &f "EE

Chiral unitary model
(energy dependent)

Phenomenological model
(energy independent)
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Experimental Studies atBARC
¢ via inflight (K-,n) reactions;
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PP 3He(n-flight K,n) reaction @ 1.0 GeV/c

&) multi-NA antlVddeoays:aan: bés diseriminated kinemaltically
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Key points of the experiment A
Strongly excite below +. . O
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Identify all the final states of
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Cover a wide range of
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Hadron Experimental Facility (HEF)
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a YJLJ { W Mdidedtum Transfer Analysis
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AMomentum transfer
analysis using the
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M [GeVic?] structure independent

JJA: (K,n) momentum transfer of q below the I\/I(Kpp)

. Lpinvariant mass

0.5

q [GeVIc]




. . 14
a YJLJ { W Mdidedtum Transfer Analysis
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Quastfree K scattering
P +2NA absorptio
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A peak structure
Independent ofqg =

A bound state exists
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A PWIAbased Interpretation

Energy term (BW type) from time intejal Momentum term from spatial integral
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A Theoretical Interpretation

A calculation based ochiral unitary approach

reproduces the datawvell using thes "E"Bbound state

PTEP Prog. Theor. Exp. Phys. 2016, 123D03 (27 pages)
DOI: 10.1093/ptep/ptw 166

On the structure observed in the in-flight
SHe(K —, Ap)n reaction at J-PARC

Takayasu Sekihara'**, Eulogio Oset?, and Angels Ramos®
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Further Investigations
to establish the existence of kaonic nuclel

AL (1405) state

LU qustbound state as considered”: g@)
Relation betweery 0 andv U U?

AFurther details of thelt! -

Mesonic decay modesPrei102024)01400 -
{LAY YR LILNE Ke =z UKS
Compact and dense system? "

AHeavier kaonic nuclei
Mass number dependence?

ADouble kaonic nuclei o
Much compact and dense system?  «kpp

K'p
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Oe a Ypné { S| NBEKelglLan K

K'ppn
f IDAn analysis of th& dn final state withk? Hereaction atl GeV/c

has been conducted
U T77: lifetime measurement éf H in 2020

The results will be updated with a part of the E73 controlled data
U E73: lifetime measurement fH in 202425
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A Two distributions are quite similar
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2D fit on the M,q) space with similar shapes tolk:
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Further Investigations
to establish the existence of kaonic nuclel

AL (1405) state

LU qustbound state as considered”: g@)
Relation betweery 0 andv U U?

AFurther details of the
Mesonic decay modesPrc110(2024)01400

{LAY FyR LIANEKe 2 0 KS

Compact and dense system? " X

Mass number dependence? C§ (K§/
ADouble kaonic nuclei o

AHeavier kaonic nuclei
Much compact and dense system? «xp
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New Kaonic Nuclel Project atFARC

¢ fromthev 0 tov 0 U U Bystems and beyond
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Systematic investigation of the light kaonic nucle

. Promote systematic measurement aPARC

Amass number dependence
A binding energy, branching ratig,dependence, ..

Aspin/parity determination
U Extract internal structure with theoretical investigations

Reaction Key Decay Mode w2 the larger nuclei
© L] d(k.n) pUOS” 0 ~ e - the larger B.E.
’ 2 " | ooy
00 T SHe(KN)  Lp/Ln 2L |+ |
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g | L Y
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via‘He(1 GeV/c Kn) reaction I J reaction R

K'ppn
Establish the existence gf'E'E'E =~ E&.= % * ¥ 4He data ’:A;f/d\/)d\)

U GK-pLIYAEL d 2-body decay - TSSAR O (T77 -3 days) -
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U oK-pLIYAEL pn 3-body decay

Paul Kienle >, Yoshinori Akaishi ©¢, Toshimitsu Yamazaki ¢¢*

Utilize Dalitz plots —> Differences in distribution
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~ N 1g JF = 07 (strict case)
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New Cylindrical Detector System (CDS)

New CDS

Present CDS

V Solid angle: x1.669%A 93%)
V Neutron eff.. X7 (3%A 12%x1.6)

+ forward TOF counter
+ proton polarimeter (in future)

to be completed in 2026



Construction Status of the CDS

Return York: SC Solenoid: CDC:

completed completed

30

development with prototypes, to be completed this year

The experiment will be ready
In early 2027



