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KN interaction is constructed so as to account for
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1. Introduction

» KN'=Yinteraction plays an important role.
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» Since the binding energies are so large that the main decay channel the I = 0 KN

to 2. + 7 is closed energetically, these deeply bound states are expected to have

A(140 N+rm Forgotten by the isospin selection rule

small widths.
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* Isospin selectionrule (I = 1[ALDHHL) Clebsch-GordanffZk
Bl @) \Z+n‘>=i\2,0>: : | 1,0 > A : 10,0 >

6 V2 V3 — 4. I=081= 1 CIEAHKIZE )

5 | HE->TH 0,0 > &{Ezu
(2) |207z0>=\/:\2,0> 10,0 >

3 \/g l

10,0 > 55121 = 0] = 1041137

(3) \Z‘n+>=i\2,0> : | 1,0 > A : 10,0 >
V6 V2 V3

1
—>\O,O>=7(\Z+ﬂ_>+\2_ﬂ+> — 2% > )
3

2ovs . A(1405)—>Zxitok



1. Introduction

TEFRD 5

il 213 He (ppnn)icK~ % 5 2 7854, - SHEEE, ZNFNHMBL 2L X —13108MeV,86MeV & TIN5,
JH(T=0)= K~ ® 3He + K°® 3H(T = 0)

LEERT D,

‘*He(e™, e " KNIET
“H=K ® 4He

poxs, |

\

ORI EETECI )25,




1. Introduction

_—-

e K pEF v v hOHIc A(140)DELET 2. e

(MeV) K% p
X > v 2 r fm
o+ 261X, fidnuclear K system HA*, D F D %/(1 —
- S _ E‘HI ER= -27 MeV
A(1405)O)J: VDB, FDOIATLD I = 40 MeV

JF K (doorway) iZ 7 5T\ 5 D TIE R\, )

300} 300
L .fi'_' i 4 3 =
L
|

G-matrix method Tl I N7z T vIiL &
KL L X —B=Ep LR —>

-400 J -400 -400 |- lf

-500} -500} -500/ -




1. Introduction

* The problem is how to produce A* in a nucleus and how to identify produced K

bound states. K +n—=z" 47
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2. Structure of proton-rich K bound states

* The general tendency is that the binding energy increases with an increase in the

number of I = O pairs and decrease in the number of I = 1 pairs.
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2. Structure of proton-rich K bound states

» Because the strong KN'=Y binding force attracts the surrounding nucleons, the

calculated binding energies become larger when we allow the freedom of nuclear
contraction(shrinkage), which is counterbalanced by large nuclear incompressibility,

represented by a hard core part in NN interaction.
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2. Structure of proton-rich K bound states

e (1) %H B = 48MeV

can be called a strange dibaryon
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2. Structure of proton-rich K bound states
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+ The r.m.s. relative momentum of the K p in A(1405) is 270MeV/c.

* The r.m.s. radius of the K~ from the protonis 1.31 fm

(0.86 fm from the c.m.).
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2. Structure of proton-rich K bound states
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2. Structure of proton-rich K bound states
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2. Structure of proton-rich K bound states
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2. Structure of proton-rich K bound states

.9
KBe

B IZ K +S Belo T\ 3,

~l

)

BBelc K™ X N2 L2oDandd - LD, BEEIZSREIZ SR D,

- Hard core?’® A2 DIZE ) RO T ZARICEBEIZZ >TWADNIT LD > TRy,



3. Production of K nuclei via A* formation



3. Production of K nuclei via A* formation

* The study of K~ + d reactions in a deuterium bubble chamber by Hepp, which
yielded information on the following elementary processes:

K= +"n" =" A(1405)" + 7~
K= +"n" =" A(1520)" + 7~

K +d — (En)° + 17 + p,Dinvariant mass spectra THEH X 117-,

* We consider these elementary production processes
to be sources for the production of K bound states

in the missing mass spectra of (K—, 77) reactions

on nuclear targets.™~_
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Fig. 3. Diagrams for the production of K bound states in
(K—, r ) reactions through A™* as a doorway. (a) “Hard™ produc-
tion of A(1405) and its propagation. (b) Resonant formation of
A(1520) + 7~ and their propagations.
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An incident K~ collides with a proton with a large momentum.
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3. Production of K nuclei via A * formation

2
* Once a A(1405) is formed in a nucleus in such a “hard” process, it is subject to

dissolution into K bound states because of its "scgft” character.
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3. Production of K nuclei via A * formation
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4.Production via A(1520) formation

o 5 ¥ Clddirect reaction” ¥ A 72l L T & 7,
* "Resonant formation of a compound nucleus” %4 7b & %,
K +"n" «— A(1320)+ 7~ «— K +p+7n~

e« ZNHK bound stateZ{E 3.

» The productions of a free A(1405) and of a K bound state are two competing final
channels having the common origin.

 The branching ratio o[K nucleus]/s[A(1405)] is expected to be large.
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5. Past experiments

» The invariant mass spectra of (X7x)"

inthe K~ +d - Cn)’ + 7~ + p,
reaction channel revealed not only

2(1385), A(1405) and A(1520) peak

but also a substantial continuum,
which might be accounted for as
due to the three-body final states
in the decay of

a hypothetical K~ pp bound state,
as K pp > X+ +p.

V. Hepp et al., Nucl. Phys. B 115 (1976) 82 & 1
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(Fig.3(c) of Ref. [12]) seems to show an extra ¢ T R R
: : : z 80 \ |
high momentum component, which might . , S S ) e
g i | | ‘
be compatible with the interpretation that 814w fcabiniy preguifes i e J
. . @l | \ g - o
those protons with a high momentum - .

(~400MeV/c) were not spectator protons

but were “emitted” from the above decay.

* Unfortunately, no missing mass spectrum

of d(K~, ), which would have contained a
direct information on the predicted bound
state, has been reported. (20024 1Kf 5 C)




6. Concluding remarks

* Of particular interest is the possibility that a high density nuclear medium will be
created around a K.

* Whether or not| (1) the K~ and the surrounding nucleons keep their identities

(2) they obey the present KN interactions

at such a high density (p ~ 5 X p,)



