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Nucleus

Kaonic nuclei !
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1. RACEIES FELHFEZE (AMD) [CkLS, VKR FEDRIAIT T

Phenomenological KP2'N potential Strongly attractive.
AY KPa'N potential

1. free KPaN scattering data KN

W 2. 1s level shift of kaonic hydrogen atom
M 3. binding energy and width of A(14035)

Y. Akaishi and T. Yamazaki, PRC 52 (2002) 044005
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Phenomenological KP&'N otent_lal Strongly attractive.
(AY KPa'N potential) Q o
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I =40 MeV

liand T. Yamazaki, PRC 52 (2002) 044005
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ppnK- ~ HCK- FERIZ RO FEAELEE ... E(K) ~ 100 MeV
HZ WA KearN 8 E/EA (AY potential) PELOVFFLENE ... [(mY) ~ 20 — 40 MeV
G-matrix;% BEELE .. Pue ~2—4 0

IR FIZABEDEIL
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Binding energy of K
= 104 MeV

Density (/fm"3)

Central density =

RV KEFED BRI

FEEISFRNFAERLKE .. E(K) ~ 100 MeV
VNS ... [(mY) ~ 20 — 40 MeV
BEELE .. Pye ~2—4p,

R FEEEDIE

Proton satellite
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ZFREICLS, " Kpp” DIEEHE

“K-pp” ... a prototype of KPa" nuclei, EFFERKE .. B.E.=20 #+ 3 MeV
KbaNN-17YN (J7=0-, T=1/2) /'"L \GH LT ... I'(rrY) 40 — 70 MeV
H45ILSUR)ERIZE I<KPaNE E /£ A BREREEE ... Ryw ~2fm — ~p,
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Chaotic situation of K-pp
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PR V- Dote, Hyodo, Weise
* (Variational, Chiral SU(3))

Akaishi, Yamazaki
(Variational, Phenomenological)

A Shevchenko, Gal
’ (Faddeev, Phenomenological)

lkeda, Sato | ’
(Faddeev, Chiral SU(3))

‘ Exp. : DISTO
if K-pp bound state

Exp. : FINUDA
if K'pp bound state

Constrained by experimental data.

... KN scattering data,
Kaonic hydrogen atom data,
“N\(1405)” etc.
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KbarNN-1TYN (J7=07, T=1/2)

YN three-body dynamics® g2
— BEFVrFNGE
HISKEE DB UG ERY i - 18 &E R
— BEIT—U2TE
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72N thee-body dynamics

Three-body system calculated with the effective KP&'N potentia

I Y. Ikeda and T. Sato,
Phys. Rev. C79, 035201(2009)
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K “ 0“ ..‘ ooao 0“ ..‘

conserved

YN three-body dynamics® g2
— BETFVYFINGTE
HISKEE DB UG ERY i - 18 &E R
— BEIT—U2TE
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KPa+ N + N
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3. WEFrANEERr—1 T FICES, " Kpp” DEFFE (EFTH)

KPaNN-1TYN (J7=0-, T=1/2)

YN three-body dynamics® g2£
— BEFrLrILGIE
HISKEE DB UG ERY i - 18 &E R
— HEFEIT—Y2TE
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KbarNN-17YN (J7=0", T=1/2) KbarNITE (JT=1/2", I=0) ... “A(1405)"
YN three-body dynamics® g2 H1SISUR) Eipl=E DY,
Lo BETrRLAE FRIFTRT DXE KAN/TEHE EFDIEE
HISREEDEYEER YR - 1B EFEAT BT B D L — L D AERT
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1. RAEIES FEBHEZE (AMD) [Z£ B, #R0) KR FI DRI

ppnK- ~ 1CK-
IRR WA KN $# E/EF (AY potential)
G-matrix;&

EHEICLS, " Kpp” DIEEHE

“K-pp” ... a prototype of KPa nuclei,
KbarNN-17YN (J™=0-, T=1/2)
D45 ILSUR)ERIZE DKraNIE B /£

FEFEIZFNFFZEKEE ... E(K) ~ 100 MeV
%L \ﬁﬁlﬁi—% ... I(rY) ~ 20— 40 MeV

& EINEE ...pave 2 — 4 p,
/?—FW‘,%

A. D., H. Horiuchi, Y. Akaishi and T. Yamazaki,
PLB 590, 51 (2004) PRC 70, 044313 (2004).

EUVEENRE .. B.E.=20 # 3 MeV

/'"L VIS ... I'(rrY) 40 — 70 MeV

BEEEREE .

Ry ~2fm — ~p,

A. D., T. Hyodo and W. Weise,
P,QC' 79 014003 (2009).

3. MEFVANEERr— T KIS, " Kpp” DHFE (E1TH)

KbarNN-1TYN (J7=0-, T=1/2)

YN three-body dynamics® g2
— BEFrLrILGIE
%H%JXHEODLU]EHRU?&L\ *ﬁLﬁ#*ﬁ

KbarN-TTZ (Jrr:llz-’ /:0) "/\(1405)1,

B1Z/LSUS) Eag/=E DK<,
ZERIF R IRE KoaN/mE#5E 1EFDIELE
L IR IE DS & 7R —/L DAEHT

A. D., T. Myo and T, Inoue, Proc. of "Baryons’10”



3. FBEFrARIEERT— I TFIZLEE, KAN-1Z (I7=1/2", |=0) D EFF

(2 7T )
V BEEIT—TEEFBL AL ETEEDAE % A. T. Kruppa, R. Suzuki and K. Kato,
. IMELE DA FEFEEL T, HREEHIZEH, PRC 75, 044602 (2007)
— ZFEGBEHPN—IXTHRLZ B,
v" Chiral SU(3) potential (KSW potential) N. Kaiser, P. B. Siegel and W. Weise, NPA 594, 325 (1995)
1=0 CSI:O) M.M.
V(D)= (@re) oot 6 (1) ERIEAEHIRE

g; (r) = ﬁexp[—(r/aij )1

w; : meson energy i

v" Kinematics : Semi-rela.

Hs = Z [\/mf+p2+\/Mf+p2}|c><c| + Vksw

c=K"N, 7z

V IRFS )DL NS A—8E, |=0 KN R FEHE T BLI/ZRE,

Exp. : a=0%n =-1.70 +10.68 fm (A. D. Martin)



=0 Kb°'N scattering length
and the range parameters of KSW potential

KSW potential : Non-rela. v Non-rela. v2 Original

Range a(KbarN) 0.487

parameter [fm] a(tmr 2 ) 0.457

KbarN Scatt. Re -1.703
leng. [fm] Im 0.677

By searching the KP2N and 2 range parameters independently,
we can find the range parameters to reproduce the experimental
value of 1=0 KPa'N scattering length.

Exp. : a0 =-1.70 +i0.68 fm (A. D. Martin)



Scattering amplitude
... KSW org. — Semi rela.
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Pole position of KPa'N-72 (I=0) system

(Upper pole in
two channel model)

2 DIM

z, (T only) ™

z = 1419 — 14.4i MeV
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Fig. 5 Pole positions of I=0 scattering amplitude

HW: PRC 77, 035204 (2008)
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