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Many Thanks, Prof. Toshimitsu Yamazaki

-- A pioneer of kaonic nuclei --

* We had many discussions on kaonic
nuclei, especially on “K'’K'pp” experiments
« pbar+3He / p+p reactions

* He provided many wonderful ideas
* |lead to the systematic study of kaonic nuclei

* Thank you very much for nearly 20 years
of inspiration and support
* since the beginning of my career
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What Are “Kaonic Nuclei”?

e Kaonic nuclei = anti-kaon — nucleus bound states
v’ Predicted from attractive KN interaction in 1=0 channel
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CROSS SECTION (mb)

KN Interaction and A(1405)
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A(1405) to “Kaonic Nuclei”

* A(1405) = considered as a quasi-bound state of KN
- possible K-nucleus quasi-bound states has been widely discussed

* first idea from Y.Nogami PL7(1963)288
* Pioneering calculation by Y.Akaishi, T.Yamazaki PRC65(2002)044005, PLB535(2002)70
* Many calculations showing the existence of kaonic nuclei

« KNN system : the simplest K-nucleus system, so called “Kpp”
* |t has attracted interest from both theory and experiment.
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Theoretical Calculations of KNN

Chiral unitary model Phenomenological model

(energy dependent) (energy independent)
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“K'pp” Bound State Searches
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* Despite of many “K-pp” searches, NO conclusive results
» Complex reactions & difficult to understand background




“K'pp” Bound State Searches
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 Exclusive measurement covering a wide
kinematical region is a key
— J-PARC E15 experiment
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Experimental Searches at J-PARC

—via in-flight (K-,n) reactions —




“K-pp” Search @ J-PARC E15
3He(in-flight K-,n) reaction @ 1.0 GeV/c
) multi-NA and Y decays can be discriminated kinematically

1 GeV/c 1.2~1.3 GeV/c
K- K-pp —
reaction chormation
o e 0=
Missing mass

. ]
- : _ A /ﬁ spectroscopy
- O o ]
Low momentum K
N A decay
Xﬁ Op CDS Invanantmass

SHe KNN |
—— spectroscopy
CDS
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“K-pp” Search @ J-PARC E15
3He(in-flight K-,n) reaction @ 1.0 GeV/c

) multi-NA and Y decays can be discriminated kinematically
1 GeV/c 1.2~1.3 GeV/c

Kpp ]

decay
Key points of the experiment A ‘/\
@ Strongly excite below M(KNN) O
using (K-,n) reaction
@ Identify all the final states of /\

the reaction
® Covers a wide range of

kinematics CDS
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Hadron Experimental Facility (HEF)

» <2.0GeV/c

|(]_.8 » ~ 10° K-/spill
» S=-1 and S=-2 hypernuclei

» 16 deg extraction
> ~ 2.1 GeV/c~ 107 KO /spill @
! - nlvv ﬁ

» <31 GeV/cunsepa. "~ 107

_Hadron phy5|cs --
.L R00

> L beam
. OMET
will start in 2023 > Li-e conversion e

» <1.1GeV/c
» ~ 5x10° K-/spill
> Kaon in nuclei

> <95 kW

» 30 GeV proton bea _-
> 80kW (7x10%3 ppp, 4.25)
[as of 2025, Feb]



/> <1.1GeV/c
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“Kpp” Search w/ Momentum Transfer Analysis

/ K- Pk 3He
1 GeV/c ‘

'\qKn

~

Pk

oo~ Gkn

* Momentum transfer
analysis using the
(K-,n) reaction

v  M(Ap) vs. q

v’ give a clear information on

Qeaction processes /

q [GeVIc]

AR

M(Kpp)

d?c/(dM - dq)

3He

1.0

0.5[ "

c
[nb/(MeV?2/c?)] @ —

1 GeV/c

4 If a bound state exists,

0.0

2.4 2.6
M [GeV/c?]

q : (K,n) momentum transfer
M : Ap invariant mass

3.0 there is a peak
structure independent
of g below the M(Kpp)
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“Kpp” Search w/ Momentum Transfer Analysis

3He

1 GeV/c ‘

'\qKn
Pk

oo~ Gkn

* Momentum transfer
analysis using the
(K-,n) reaction

v M(Ap) vs. q

2K N

v’ give a clear information on

Qeaction processes /

PLB789(2019)620., PRC102(2020)044002.
d?c/(dM - dq)

1.0

0.5

q [GeVic]

M(Ap)

M(KPP)

[nb/(MeV?/c3)]

|_ acceptance &

efficiency
corrected
L

l\l

. | inéffective 2§

TR oy L,

0'%_-

0

1
2.2

2.4 2.6
M [GeVic?]

q : (K,n) momentum transfer
M : Ap invariant mass

K-
@ —
1 GeV/c

A peak structure
independent of g =

A bound state exists
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“Kpp” Search w/ Momentum Transfer Analysis

[ em e )
1 GeV/c ‘

'\qKn

oo~ Gkn

* Momentum transfer
analysis using the
(K-,n) reaction

v M(Ap) vs. q

v’ give a clear information on

Pk

Qeaction processes /

q [GeVIc]

Quasi-free K" scattering

PLB789(2019)620., PRC102(2020)044002. (+2NA absorption)
d?a/(dM - dq K- 3He
MAp) __ M(Kpp) \[nlb/(l\{eVZ/ ] ®—
i 'I-.- = . A meffect:ve N f d 1Gev/c
10l y :
- K n
- <@ ‘H
: iy
B P
. S
0.5 ~4, ‘ n
- .
efficiency
oo, | . - A peak structure
20 22 24 26 28 0 . _
M [GeVic) independent of g =
q : (K',n) momentum transfer A bound state exists

M : Ap invariant mass
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A PWIA-based Interpretation

Energy term (BW type) from time integral Momentum term from spatial integral

Plane Wave Impulse Approximation (F /2)2 2
Fit with PWIA o(M.q) < p(i,9) rp e (- o)
(M — MKpp) +(FKpp/2) QKpp
PRC102(2020)044002. 30
T T T T T T T T 1 r I§r 1 1T 1T T 1T T T 11
ol 12 \ 227 < M <2.37 GeV/c?
. EE i \ —Y d
::JSO—: ’E - \H\ — Kpp— Ap 1
= S 20 — K pp — X'p -
E so|- E [ ks
= N —YAp = H| — QFRNN—np.3 |
2 40 F gNN—>Ap, 2] 'g H BG 7
BG (Ap) M(Kpp) + f ]
all

q [GeV/c]
q [GeVic]

0.5

iy

0 & 1.0

q(Ap) [GeVic]

M(Ap) [GeV/c?]
20 22 24 26 28 30 00 22 24 26 28 30
M [GeVicT] M [GeVicT]

Deep binding = Strong K°'N int. Large Q = Suggesting a compact system
Bypp(BW) ~ 40 MeV, I', | (BW) ~ 100 MeV Q,p ~ 400 MeV

Binding energy Decay width Form factor
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A Theoretical Interpretation

A calculation based on chiral unitary approach
reproduces the data well using the KNN bound state

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®

*p ‘A P
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Theoretical
investigations are
indispensable!

do / dM,, [pb/GeV ]

KParNN Quasi-free K- scattering
bound state ;
?EI - . I 1 I ] 1 .
%, ey I11e-c:||'y'.: —
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50 f I
|
40 |
30
Wt
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2.2 2.25 2.3 2.35 2.4 245 25 2.55 2.6

M,, [GeV] TSekihara 2022
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What We Observed at E15?

v'A peak structure below the mass threshold M(Kpp)
that does NOT depend on momentum transfer

> A bound state exists

»~10 times the binding energy of normal light nuclei

»Generated by large momentum transfer

v'Evidence of quasi-free K- scattering

K-
Low momentum K
N
N

P

‘He

> An intermediate K exists during the reaction

@ Consistent with a theoretical calculation using “K-pp”

~~

q [GeVIc]
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3
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=
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22 225 23 235 24 245 25 2.55 26
M,, [GeV]

Observed structure = “K-pp” bound state o0

Kpp



Need Further Investigations
to establish the kaonic nuclei

* A(1405) state
— KN qusi-bound state as considered?
— Relation between KN and KNN?

* Further details of the KNN

— Mesonic decay modes? >prc110(2024)014002. “
— Spin and parity of the “Kpp”?
— Compact and dense system?

* Heavier kaonic nuclei
— Mass number dependence?

* Double kaonic nuclei
— Much compact and dense system?

K'p

K pp

22
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Mass Number Dependence of Kaonic Nuclei

Binding Energy (MeV)

22
M

200

150

100

50

Systematic measurements will provide more
conclusive evidence of the kaonic nuclei

-@- AY

- WG

A BGL

~¥- OHHMH(chiral)
—7~ OHHMH(AY)

Kanada(weak)

Y% E15-2nd

the larger nuclei
- the larger B.E.

KNNNN

¢

K'pp

KNNN

K'pp

Width (MeV)

250

200

[y
n
o

100

50

<

—>similar width

(mesonic only)
= without multi-N absorption

KNN

KNNN KNNNN

AY: PRC65(2002)044005, PLB535(2002)70.
WG: PRC79(2009)014001.

BGL: PLB712(2012)132.

OHHMH: PRC95(2017)065202.

Kanada: EPJA57(2021)185.
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“K'ppn” Search with K*He - Adn

® An analysis of the Adn final state with K™*He reaction at 1 GeV/c

has been conducted
» T77: lifetime measurement of 4,H in 2020

® The results will be updated with a part of the E73 controlled data
» E73: lifetime measurement of 3,H in 2024-25

||qU|d 4He target
system -

Experiment | K on target

E15 (3He) ~42 x 10°
T77 (*He) ~6 x 10°
E73 (“He) ~12 x 109




“K'ppn” Search with K*He - Adn

4He

« \ reaction

mﬁl v O
M .
FT T ( |I1

-
iaN

—_
— N
1 LI LI

>
)
=
o
©
S~
S
)
S

0.8f
0.6f
£.4f
D.4r
(on :
0.2f

o

3 3.132333435363738
M,, (GeV/c®) / 40 MeV

before acceptance correction

( 3He “K-pp”

reaction

+ —_— +

q [GeV/c]
o

O'g.o 2.2 2.4 2.6

L MiGeVic]

* Two distributions are quite similar
e structure below the threshold (seems g-independent), QF-K, BG

25



“K'ppn” Search with K*He - Adn

2D fit on the (M,q) space with similar shapes to E15:
Breit-Wigner wtih Gaus. form factor (PWIA), QF-K-, and Broad BG

(M, q) < p(M, q) X eIk . < | )
0- ) q X p ) q exp — T
z (M~ My)?+(Tx/2)? 0x2
o | IM(Kppn) 3
- sof $ | Preliminary -
o R 350 : 0.3<q,<0.6 GeV/c
- ! AR R A A I_ s 3'0E E
1.4:— 8 25;— —;
° 1.2F 2 2o E
= 3 F :
8 1;— : &) 155_ —g
0.8 j - ;
S ol i | 0 =
o 0.6 — ' 4! :—- o ¢ . ), ]
S ": = 3 32 34 35
<<o. e 31 m,, (GeV/c?)
7 0.2 g i By = 64 + 11(stat) MeV
(o] ¥ B PN l | ....|....|....|,,:H,w ,,,,,,,,,, " FX = ~100 MeV

AENEAEENE RREEE WEEE A |
3 3.132333435363.738° 1§
\

Ox— ~ 4 b
Myq (GeV/c®) / 40 MeV (IR ¢ X—-Ad 2
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M

Binding Energy (MeV)

27

If the Observed Structure Is “K'ppn”,

@ AY
o we
A BGL
200~ | ~¥- OHHMH(chiral) More precise studies
| |-/ OHHMH(AY)
(sol Kanada(weak) are nEEdEd
; Y E15-2nd e =
100— =
50
0 — — — —
KNN KNNN KNNNN KNN

* The binding energy is comparable with some
theoretical predictions
 The width is larger than theoretical predictions

KNNN KNNNN

AY: PRC65(2002)044005, PLB535(2002)70.
WG: PRC79(2009)014001.

BGL: PLB712(2012)132.

OHHMH: PRC95(2017)065202.

Kanada: EPJA57(2021)185.



New Kaonic Nuclei Project at J-PARC
— from the KN to KNNNN systems and more —

K'p K'pp K'ppr K'ppnr




Systematic investigation of the light kaonic nuclei

®Systematic measurement will be promoted at J-PARC

* mass number dependence
* binding energy, branching ratio, g dependence, ..

* spin/parity determination

» Extract internal structure with theoretical investigations

® KN d(K-,n) nr0y+o s e > the larger B.E.

00 KNN 3He(K,N) Ap/An % | o

(,g KNNN “He(K-,N) Ad/Apn 2 7 e

& KNNNN  CLi(k,d) At/Adn P I
KNNNNN 5Li(K-,N) Aa/Add/Adpn ) T
KNNNNNN  Li(K,N) Aan/Addn 0 NN

[+7%) KKNN p +3He AA ¢



I_{ N N N @ E80 K tHe “K'ppn”

via *He(1 GeV/c K-, n) reaction — T roaction +

.
Nz - TN~ ~

K'ppn
@ Establish the existence of KNNN :35, WiHe data AN ,)d\)

///'

» “K-ppn”—>Ad 2-body decay L / .

N (T77 ~3 days) DR
4~ L I LU I

N

N
o
I

2@ Study the multi-particle decay mode of KNNN
toward understanding its internal structure
» “K-ppn”—>Apn 3-body decay

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

Utilize Dalitz plots —> Differences in distribution

=
(@
Q. gcceptance
A
§ not corrected

N
o
TT T I T[T IT[TT

Counts / 30 MeV/c?
B 8 §
[ [ [
i~
S 3
)
R

ppnK- (T=0) --> A+p+n

—
(8]
T T11

10F =
40 - :
5 ]
20 N ]
O ;_|_|_ l-+ ! s _l_;,_ __;IE
. 3 5. 3.4 . 3.8
2
| - b % . m,, (GeV/c)
© (G""‘:@ . & pLB632(2006)187 ' (G.pf, . 48 € o “° »
Distributed in parts of the plane Widely distributed in the plane th e S .gn Of th e K p p n
* 1 nucleon has the Fermi momentum * All particles have a momentum larger than

the Fermi momentum



— Measurement for Az pair  —

*Assuming J P = 0~ (strict case)
“ KNN @ E89 0.3 < gy, £0.6 GeV/cselected
VG simulation

via 3He(1 GeV/c K, n) reaction SRR i — An

@ Search for “K°nn”, isospin partner of “K'pp”
> “K°nn”"=>An/Zp

K pp

Counts / (20 MeV/c?)
L] % T T T
i

2 Determine the spin/parity of KNN A 00 o ~SSE 1

> spin-spin correlation measurement of “K'pp” = Ap 9 ian (GEVIED J

There are two possible configurations for the KNN ground state.
~ - e —
(N N )([._S‘_}’}TIXS.CLS‘}’M) X K (N N )([.as_\-*n?.XS..sym) ® K

JP=0" JP=1"

~\

2
s -Q-S+ S%'--S by == 5
p r Ka P n K& p n K°

[Igy=01" _3 [ Igy =0 1

|I1?N=1|2 1 |II€N:1|2 3
Deeper bound expected Shallower bound expected

J L y pC scattering




New Cylindrical Detector System (CDS)

New CDS

Present CDS

v'Solid angle: x1.6 (59% = 93%)
v'Neutron eff.: x7 (3% 2 12%x1.6)

+ forward TOF counter
+ proton polarimeter (in future)

to be completed in 2026

32
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Construction Status of the CDS

Return York: SC Solenoid: CDC:

completed completed completed, in commissioning

CNC:

development with prototypes, to be completed this year
S W ‘ = N 7 EE

O
_ [

The experiment will be ready
in early 2027



34

| | | I |
acceptance corrected

ko) 3

Summary ol 2 N 300 < < 600 v

so—i i ¢ data
®\We observed the “Kpp” bound state in 3He(K-,Ap)n ' { — k=t
v'PLB789(2019)620., PRC102(2020)044002. oY

BG

w
o

®\We also obtained hints of mesonic decays of “K-pp”
v'PRC110(2024)014002.

do/dM [nb/(MeV/c?)]
s 8
1 1
—_—

N
o

2.0 2.2 2.4 2.6 2.8 3.0
M(Ap) [GeV/c?]

®\We observed the sign of the “K-ppn” in *He(K",Ad)n
v'will be published soon with x3 statistics

®New project has started from E80, “K'ppn”, aiming at
the systematic study of the kaonic nuclei
* Constructing a large solenoid spectrometer
e will startin early 2027
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Thank you for your attention!

A first step of the project

4 N
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K'p K'pp \__K'ppn_/ K'ppnn
via in-flight *He(K-,N)
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TYamaga, 39t J-PARCPAC 3 &

How to measure the spin-spin correlation

A-spin estimation

by A — pz~ asym.

# Spin-spin correlation on ¢-asymmetry =\
P
: N(gpp,) = Ny- (1 +7) -y, cos gy )

P
). asymmetry reduction factor defined by;

a_: A\ asym. parameter B : Magnetic field

A,c i Analyzing power B : Binding energy

Js i Spindistribution g : Momentum transfer
A

\ _J

ﬁ\!e can deduce a,, from qup-distribution.]

p-spin estimation
by p-C scat. asym.

12
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Necessary Position Resolution for the Tracker

MC simulation
~ | | | [ | | [ [

_4— Only with the CDC resolution

e
[
l—
l—
-

1071

With 6=2mm position resolution

with 100mm tracking volume

=
Rl == —
> F : : : =
v L | Selection window a
2 [ - ]
S 102 = R -
Cylindrical N - A .
Drift Chamber AN Multiple -
scattering | | |
LU 0 10 | ] ] ] 20 ] ] ] | 30 | ] ] _40
0, (deg)

22
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Expected spectra for @), measurment

8 weeks & 90 kW

TN s
e V] simulation A

LN

_ ;a“ simulation )

N(pnp) / Ny
N((ﬁf\p) / NO

0.'9_ |||||||| Lo Ly 0'9_||||||||| |||||||| |

J -

[We would exclude J = l_zéNi'th 95% confidence level. ]
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Takumi Yamaga (RIKEN)
for the J-PARC E15/E80/P89 collaboration

WNCP2023 @ Osaka Univ. (2023.11.27-29)

- KNN production ™

K-

n

N A
N

P

K

‘He KNN,|

I2/4
(my — My)? +12/4

Trenw(my, gx) = X gk-pplax)

LI IR L B B
‘\

4y (GeV/c)

My (-Ge\"fr_“:)-

mg + 2my
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Exclusive measurement

q, (GeV/c)

Quasi-free process
with (K™,

n)

Jor(my, qx) = exp
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Mp(gy))?
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a2(gy)

) X 8orlgy)
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K*He - Adn Analysis with the T77 Data

BE (MeV)
What is the observed structure? 01— MENNN
1. “X”"->Ad decay mode is unigue evidence of L. = 27 | M(A'NN)
o |(JP): A=0(1/2%), d = 0(17%), k =1/2(0), *He = 1/2(1/2*) , *He = 0(0")
50 | M(Z*NN)
2. “X"="K'ppn” with J.,, = 1/2 would be likely
* Jy=1/2: 100 | M(ENN)
» “%He initial state is I(J) = 0(0), and remaining “NNN” would be I(J) = 1/2(1/2)
> low-momentum intermediate K would react with “NNN” in S-wave
e Exclusion of “X”=“Y*(I=1)NN":
> uNNn iS |(J) — 1(0) 180 |—— M(T[ANN)
»  “Y*(I=1)NN”—->Ad decay would be suppressed '
v' spin/isospin flip is needed to reconfigure “NN” into “d” [I(J) = 0(1)] | k- n
v" Apn decay would be dominant for “Y*(1=1)NN” i
N K A
4ch N
pn
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Mesonic Decay Modes of KNN

* Mesonic decays will give us further

information on KNN
v’ internal structure

v' KN interaction below the threshold Ty < Ty

Mesonic
KNN
\(V "

Y

o/

Z =2 X

N

1N absorption

Non-mesonic
KNN

K Y

N

N N

2N absorption

S. Ohnishi, et al.,
Phys. Rev. C 88 (2013) 025204.

Fractions

w(py W) (107 MeV2

0.8 |

0.6

04

02

45

3 0.1 1 | ,’ .‘\-"
2.5 .
o [0.05 y f Mesonlc
18 0 , ,
nIN 2300 2350KNNZ
.| /

, -
on 27 Nonmesanic
9D 2300 2350 KNN
W.m (MeV)

. Mlt_‘somc
MeSOnI‘C (KZ]Q —————

Nonmesonic

-
-
-
-
-
-

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

g

-
-
-
-

0.05 0.1 0.15
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Mesonic Decay Analysis W|th the E15 Data

e with neutron detection using a thin
scintillation counter array (CDH)

. . L b)
@ small efficiency (3~9%) g o
@ BG from the inner wall of the magnet -
’ ———————— -y, " 8 10
/ N _ _
’ "K_pp" — Ap \I "K_pp" N ni2+p "K_pp" — Tl_+An nKOnnu N Tl'_Ap
I CDH (TOF counter) I CDH (TOF counter) CDH (TOF counter) CDH (TOF counter)
| ,‘Q I - 6?1 @
| CDC (tracker) / | CDC (trad \/ CDC (trad ) CDC (tracker)
| *He-target I He-target He-target *He-target
® \>i o ® " ® >\ I \Dl @
I Beam trﬁer o I Beam t Beam t a/ke 0 Beam trﬁer e
| / \ I / / \\ / \
| WV \Y I U NS \V S AV
| ® @ | (D , ® @ ® @
| RNN I \ RNN )
| K Y I K~ | _~"
\ N )] N \_/ Y
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Mesonic Decay Analysis with the E15 Data

e with neutron detection using a thin
scintillation counter array (CDH)
@) small efficiency (3~9%)
@ BG from the inner wall of the magnet

"K~pp" - mrEtp

mg + 2my,

o —
== — ]
T T T L

ol
[

=
'Y
ST EEEED DD .-

dmx dqx)‘ -

- :— (nb/(Me V)

=
i3

—
| doldmdq (nb/(MeV*/c?)

E o don

a
All data @
2 MeVee < dE
4 MeVee < dE
6 MeVee < dE

"K'nn" - n Ap

Mg + 2my, 2NA W/ Prermi

i
1

— % 1 T

F 4
o
d*oldmdg (nb/(MeV?/¢3))

\. R
e i
23 24 25 26 27 28 2.

m,,, (GeV/c?)

= .
T 1T T [ T 11T [ 1 1T [ 1T 17 1T 1 T7T

&)
ot
—
=)
[§)

3T T a6
M.y, (GeV/c?)

s 4GV N

4
l

28

22

a6
m_,, (GeV/c?)
»  Similar but not clear peak below M(KNN) due to the phase space
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Mesonic Decay Analysis with the E15 Data

Phase space Momentum term from spatial integral

Plane Wave Impulse Approximation (FK /2)2 q2
bp Xjexp (- >

Fit With PWIA M, q) x|p(M,q) (M — MKpp)2+(FKpp/2)2 2

QKpp

Energy term (BW type) from time integral

'K™pp" > mn*X'p  "K pp"-mtAn "K'nn" - ™ Ap

s

|
L =
e a
S S e —L [ S [
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Mesonic Decay Analysis with the E15 Data

Phase space Momentum term from spatial integral
Plane Wave Impulse Approximation (F /2)2 2
. o Kpp q
Fit with a(M,q) o4p(M, q) x|exp (— )
t t PW’A (M — MKpp)z-I'(FKpp/z)z QKppz
Energy term (BW type) from time integral
A R _
[ "K_pp" — Ap \I "K_pp" N niz+p "K_pp" — 1T+An nKOnnn N Tl'_Ap
| mg + 2my, | mg + 2my Mg + 2my mg + 2my,
| 1.2 I
| I
@ 15
B 0.8] I>
@ 0.6 IS—B/ l.5§
Itg‘“‘ I t:-? l ;i
| I £
I 0.2 I .5;§
I 0 21 22 23 24 25 26 27 28 Z.J 0 0 =
| 5 2.2 24 2.6 2.8 2.2 24 2.6 2.8 2.2 24 2.6 2.8
‘ my,, (GeV/c?) l m_, , (GeV/c?) m_., (GeV/c?) m_,, (GeVic?)
\ ,’ Fit the 1D spectra in 0.3<q<0.6 with the same model func.
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Mesonic Decay Analysis with the E15 Data

Momentum term from spatial integral

(4] D ~ [+2]
o o o o

da/dM [nb/(MeV/c?)]
8 3

N
o

Plane Wave Impulse Approximation

Phase space

(Tkpp/2)°

Fit with PWIA

a(M,q) <jp(M, q)

(M - MKpp)Z‘l'(FKpp/z)z

X|exp (—

2

QKpp

50

2

)

Energy term (BW type) from time integral
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Q
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|
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\
[
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T T T 1 T 1 I
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i 1= 0.6f
L | i ¢+ data - I S -
Ii — Kpp— Ap : - [
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ﬂ =ik =o04F RNN
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With the model func., the spectra are consistently explained.
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Mesonic Decay Analysis with the E15 Data

. I"YN << I,y : mesonic decay is dominant
* I' sy~ I AN ¢ significant contribution of the I, =1 aswellas |, =0

’.Illllllllll‘

7t+An / rn —Ap ~2:if we assume BrK-pp9n+An = BrKOnn—)n—Ap9 O-K-pp / Gkonn ~2
l A‘I-I-l--l I ERERNENERNENE] l-l,l\l EEN l::.l.l.l.l.l.l::::::::::::.l.l.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: LN .“. ] . . . o . eereneens,
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m ]
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Acceptance for K*He reaction
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