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KPar_.Nuclear Bound State

Predicted from attractive KN interaction in 1=0

Y.Akaishi and T.Yamazaki, PRC65(2002)044005.
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We observed the “K'pp” Bound-State

Contents lists available at ScienceDirect

Physics Letters B

PLB789(2019)620.
“K—pp”, a K-meson nuclear bound state, observed in He(K—, Ap)n
reactions
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Observed “Kpp”

the most reliable observation ="z R
o 8or i% corrected
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We need further understanding

e Spin/Parity of the “Kpp”
— New 47 detector system is needed <€ Future plan
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A new 4T detector with y/n sensitive detectors




We need further understanding

e Other decay channels

— 12N mesonic decay is theoretically expected to be
the dominant channel

* Only YN non-mesonic decays were reported

N

S.Ohnish et al.,PRC88(2013)025204 \
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We need further understanding
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e Reaction mechanism

— Relation between A(1405) & ”K'pp”

e A(1405) has been considered as “Kp”

e Theoretically, “Kpp” is expected to be produced via
A(1405)+p—=>"Kpp” door-way process

d




We need further understanding
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* Reaction mechanism
— Relation between A(1405) & “Kpp”

»

 A(1405) has been considered as “Kp

e Theoretically, “Kpp” is expected to be produced via
A(1405)+p—=>"Kpp” door-way process




We need further understanding

 Other decay channels

— 2N mesonic decay is theoretically exr
the dominant channel 4

* Only YN non-mesonic decays we”

e Reaction mechanism

— Relation between A" .~ " Kpp”
e A(1405) has be O edas “Kp”

* Theoretically,* “ = .s expected to be produced via
A(1405)+p=>"KLp” door-way process




K- 3He = nXpn Measurement

C
e Exclusive measurement of Ds
nE X pn final state in K+3He
K- 3He /
° @ |0
1 GeV/c
n Or

CDS

e Experimental challenge of

neutron detection with thin
scintillation counter (t=3cm)

n detection efficiency ~ 3-10%




Neutron ID with CDS
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Selection of Xt

« mtXT events are separated

using kinematical-fit
— Constraints:
e M(Z=2>nmn)
e 4A-momentum conservation

— Event selection by %2
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Selection of T X "pn Final State

mi Xt events are separated

. . . . e.g. after acc/eff correction
using kinematical-fit e
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IM(t*Z ") in T2 pn Final State
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Y*pn Final State w/ simple BG subt.
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A(1405)pn Final State Selection

Select
A(1405)pn
final state

e Below A(1520)
* Small contribution
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IM(1t2p) in A(1405)pn Final State
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IM(1t2p) in A(1405)pn Final State
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Phase space of t2pn
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Comparison of Apn & A(1405)pn
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Comparison of Apn & A(1405)pn
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. 3H
Comparison of Apn & A(140% . s
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5. & nparison of Apn & A(140%% . s
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Summary

e We observed the aK-ppn :: T ,, 350 < g < 650 MeVie |
bound state in *He(K',Ap)n - *H*;i‘ _
— Binding energy: ~50 MeV %’40 | | ! SRR
— Width: ~100 MeV S I{* )h{ e
€ PLB789(2019)620. ol My
R TR L

* We found large CS of the O iy

A(1405)p formation At
compared to the “K'pp” f4f Eh W /
— quite important information on the =07 ? + ][
production mechanism of the “K'pp” oy 227 ] W +
< paper in preparation R R T
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I=1 Channels, X*/-(1385)
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Selection of m*X " pn Final State

o X events are separated
using kinematical-fit

— Constraints:

e M(Z=2>nm)

* 4-momentum conserv .

— Event selection by y? ey ~ e R
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IM(TtEZ ) vs. IM(TTEZ T p)

w/ Exp. BG
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Comparison of Apn & A(1405)pn
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Detector Acceptance: Ap vs. an

 Detector acceptance is

different between Ap and ©tZp ..

— At cosO,~1:

e Ap: flat acceptance

e 2p: limited acceptance
below the threshold
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Kp=2Xtn /2 mt* Cross Section
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Need further investigation

e More quantitative studies of the “Kpp”
— JP and other decay modes

A new 4x detector with y/n sensitive detectors is required
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