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Introduction Many Subcomponents

o K [HFIAFEUI DV TOME
> KPR FRR A R T D8 — 2% DO IHL 29,

f 12C\ 16() - Theor : Yamagata, Nagahiro, Hirenzaki(Structure, Reaction) \
Yamagata, Hirenzaki, Oset (Quesi-elastic contribution)
: Mares, Friedman, Gal (Structure)
Exp. :Kishimoto, Hayakawa -- Osaka Group

1He . Theor. : Akaishi, Yamazaki, Dote (Structure)
K Exp. :Iwasaki, Suzuki -- RIKEN Group j

° SHe target (K_pp state) (J-PARC E15, Iwasaki, Nagae)

- TR Z AREEME DS RELSTH, U7 TNV E BLAZ LN TEXA),
(subcomponent?3 D 7200,)
e Theoretical Study ( K~ pp bound states ) (data by FINUDA...

Structure : Akaishi, Yamazaki, Dote ; Fujioka, Nagae et al.,)
Shevchenko, Gal, Mares, Revai;
Ikeda, Sato; Dote, Hyodo, Weise, Noda, Sasaki, Hiyama, et al.,
Reaction : Yamagata, Nagahiro, Jido, Hirenzaki; Koike, Harada
(cf: K pp system : FINUDA. Interpretation by known process ; Oset, Toki)
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In today’s talk...
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Our theoretical tools

o #HFE T /¥ —hE _ETKlein-Gordon =%
T RILF— |2 DU Tselfconsistent 272 A ) 1 2f#<,
E. Oset and L. L. Salcedo, J. Comput. Phys. 57 (85) 361

[_62 + 7+ 21 Vopt (1, w)]0(F) = |w — Vcoul(f'")]ng("?)

o Green’s function method% H N THEKR AR T AL EHE

O. Morimatsu, K. Yazaki, NPA435(85)727, NPA483(88)493

d*o da . .
TEa0 KN%NKZ——Im/drde 7 ) fo(T)

do
(d_ﬂ ) KN—NEK : Elementary cross section (Exp. data)

G(F; ", ') : Green function for K interacting with the nucleus
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1-1. Optlcal Potential only 1 body absorption.
A—1 . .
——factor (To avoid double counting)
o Chiral Unitary Model N~ -

E. Oset, A. Ramos, Nucl. Phys. A635 (98)99
E. Oset, A. Ramos, C. Bennhold, Phys. Lett. B527(02)9
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1-2. Results -- Formation Spectra

o Formation Spectra -- Chiral Unitary -- T(p=0,E)p(r) Linear density
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1-3. Conversion Part

O. Morimatsu, K. Yazaki, NPA435(85)727, NPA483(88)493 D A
T. Koike, T. Harada , Phys. Lett. B 652(07)262 )
o Green’s function method /';
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1-4. Results -- Conversion Part

o If we can observe contributions
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1-4. Results -- Conversion Part

o If we can observe contributions
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1-4. Results -- Conversion Part

o If we can observe contributions
from 1 body absorption process... 2He (K',n)
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1-4. Results -- Conversion Part

o If we can observe contributions

from 1 body absorption process...
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1-6. Results -- SHe(K ™ ,n) -- possible final systems
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53 [ub /(sr MeV)]

1-6. Results -- SHe(K ™ ,n) -- possible final systems
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1-7. Comments on our calcula:

o DHRIEEL TR,
(Optical potential description by Tp apoi®ximation for very light system)

o 2T RDEE A RE,
(improvements are required)

o 2RI DR R B ANINDZ LA,

o Chiral Unitary Model T(p=0,E) --- only 1 body absorption

1-8. Summary of KNN

o FHxlt., (K-ppRiidT7ak) ZKNNFRICOWTHIE A B8 -7

- EFR T X RICHERENHD ) TH D,

- AT N7 DO RFETEBU S/ NS IED R 6D,
o 3He(K-,n) B WT, K pplERk/Z 1 ¢72<,

KpnEROE5HEEIC AN,
- conversion partiZxX T HANRTINT AT,
O EVHRED RO Z 00007,
( Especially 2 decay channel !!)

> ERTIVHEAVIEZ 5| S H T IZENTERVWD, SOITHFE
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D. Cabrera ( Madrid Univ.)

M. J. Vicente Vacas ( Valencia Univ. )




2-1. Introduction - ~
K™K~ 49.2%
o ¢HREF --- BE:1019.46 MeV K)K? 34.0%
iE: 4.26 MeV o +ntr 7Y 15.3%
FAYREY: 0 - J
AEY: 1
AUL S =

o ABRZEERIZHT5HRFDMass Shift
e QCD Sum Rule -- m*/m=1-0.03p/p,
(Theor.) T. Hatsuda, S. H. Lee, Phys. Rev. C 46 (92) R34

e 12GeV/c Proton induced ¢ — eTe~ -- mass shift 3.4 =0.6%
(Exp.(KEK-PS E325 Collaboration)) R. Muto, et al., Phys. Rev. Lett. 98 (07) 042501

o ¢HEIFDHER

e Pomeron Exchange Process

i do
. mpcEncean(T) 0 As Dy ket
(Theor.) A. I. Titov and T. -S. H. Lee, Phys. Rev. C 67 (03) 065205
(Exp.(LEPS Collaboration)) T. Mibe, et al., Phys. Rev. Lett. 95 (05) 182011




2-2. Our Interest

o ¢HfEFIRFRD &K VO EBIRTBET , (J-PARC, SPring-8 etc...) (New!!)
o dFfElFIE KK &i#<coupleLTLVS,
> BAICET50FREFOMEEZEZAEED
K—BEFRMBEERLSRIZTTEZ (Potential : Shallow, Deep@E=m,, P,~0)

o (v,p) RSO EBEMFEEOEARTHERCTELIMEDEL,

Today’s Talk

o dHHEFIARNICKE L-dFREFRFEZEDIBEELER
o BIEEDRIZHITHOHETFDERMIEself-energy
( K —[RF#%HME/EA ---Chiral Unitary Model : Shallow@E=m,, P, ~
e (P) RIG -+ Py =27 GeV/c  @sPring-8
° (W_,n) }i];'t; e P = 2.0 GeV/c @ J-PARC




2-3. p-Meson self-energy in Nuclear Matter

o Chiral Unitary Model IZEDWWTEHE SN ATl (E, p) ZALS.

cal DR @ AV IE =1 D. Cabrera, M. J. Vicente Vacas, PRC67(03)045203

0
207T|
AL, = [I7ed — 157 .
o KERTUIYIL Vopt [MeV] | Real

Ally(E, p) = 2uVops (E, 1)

<¥*Bli&'t-'b;§l,\ ! > 12 Imajinary



2-4. Structure of ¢ Mesic Nuclei

REIREENTES
MNESMhDEYEY

o Klein-Gordon equation DR F1%ILA=57 !!
—V?2 + 1 + All(r, E)]¢(F) = E¢(F)
O
o 2977l - ¢ S | = -
p N EHARINSLEERD o
1S BE. =373 MeV * SubcomponentMZ L=,
I 22671 MeV BEZRLDMEHLLY,
' R > EBHRZECTHE. RBIRREEILGEL,
\( free DI = 4.26 MeV éaet:)/
0.3 , , , A VAIAY
a 5B —— 12Ctarget
Eozf ARSI LERDIRDE LIS,
" BEADOPREF (K FRERFDEFES)
a ERBCEMTEEL?
= 01 (cf. n-mesic nuclei;
T H. Nagahiro, D. Jido, S. Hirenzaki, PRC)
T o s' 10 5 0 5 EORPRERHINBRNLE,
r [fm]




2-5. Formulation -- *2C(y,p) and (mt-,n) reaction

o Formation reactions

< p
h
\ _
p, =2.7 GeV/c p,.=2.0 GeV/c

0 Green Function Method 0. Morimatsu, K. Yazaki NPA435(85)727, NPA483(88)493

d*o do | ele 1 S 1A px [ A s
() = Ci) 30—t [ ardr £2(7)G(E: 7)1l

(d_g)de :vp > dp DRIBIEMHEIE. CMFR ThdhH Backward
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2-6. Results -- Formation Spectrum

12C(y,p) reaction
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2-6. Results -- Formation Spectrum Conversion Part
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2-6. Results -- Formation Spectrum Conversion Part
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2-7. Summary

o EFITELVRTU )L (~INELYmass shift 8 MeV F2E) Z{Eo>7=,
o ¢HMEFIRF#% REITRILX—ELEELT
SELVX(208Pb7E E ) THNITHRBKENH S>>  EHAKELY

>12C target AR S LD ERDIRSAEFENEFETELT-,
o (y,p) @p, =2.7 GeV/c, (n7,n) @p, =2.0 GeV/c
SEBRTONRIRNEIN-BEEDAERLHENTE-ELTE,
VEFYRRINS LERDIRSBNVWZERLIDLELNHYED,

Future Work

o K —BFBHEEREEA-EEDEFARINS LADEE

o RLIRILE— EHELEETO [ HNBE,
SEAFUEEICEITIERLEE,

o BRI, MK ASTTRILE—IZDONTRET B,

o F:Byp > ¢p 0)%&@%(‘3—‘;) DAS Py kiEHE




