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Lepton induced meson production reaction and exotic baryon
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WFZER R OBEE (F30) : Spectrum and form factors of the baryon resonances provide basic
information on the dynamics of the non-perturbative strong interaction at low energy. In
this study, we have investigated (1) spectrum and form factors of baryon excited states from
the analysis of the photon and electron induced meson production reaction, (2) signal of the
strange dibaryon in the meson production reaction. From those studies we have revealed
the hadronic structure of the excited hadron states.

AT R AERR
(GHHAL - 1)
LR [RIBERE 72 & @t
2 00 84 900, 000 270, 000| 1170, 000
200 9% 800, 000 240, 000 | 1040, 000
201 0% 800, 000 240, 000 | 1040, 000
201 1% 800, 000 240, 000 | 1040, 000
FEE

% §f 3300, 000 990, 000 | 4290, 000

PFF5T  H AR
B OF - fIH : E .

HRT - BT - TS - TR

F—U— R BEHmEWE, LRSS Ra o dtng

1. WIS O 5
WFZEBIAE UM DN Y Ao g A L UH
A N F U IRIGIZ B 5 R O BRIk LI
FNENLTDOLS THoT,

(DE TR ST L DR FRERSE N
F g

TV L O BRI AR 1122V TUIREE
7o AT RIS ED T2, —F T
FEIE D /XY A L LIBIZ DOV TIE JLab D&

WEOT— 2% BTN EEAI> &L
T, £EEN 1.8GeV L ot%+ g
3 O FAEN R S VAT O 2B
WS NIBD TV, ZOF TR L 2+
A Rl R A T EE B9 ISR AT T D SO Bl R D B
FEDEIL TV,

QA ML IHEANY F gl
AR TURRELON R ORI,
J-PARC (28T 5 K 73R L 0 TRREER



WL Z EARM I N TS, FFIiC
Lambda(1405) 728 £ 2 7p & & Je 7= 977 1 £%
RETH S K R FE R 503
BO—2LEINTWDE, TORNTRS IR
D KPR AETHD Kpp DRI
IR RE N TEET D ATREME R R S LT U o
T\,

2. WHEOHK

AW =Y AN N w INAVPY - Sk 141 e s
)X TCEBRERZRZL TS, &<IC
ThetatD L H 7= F V' F o 7 NFr A
HUH— RIS +—7 DB -0
AIREMEAYN S B N*(1440)<° Lambda(1405) 1%
NYFo Dy F—0 « T—F K% R
THIZTHERDIEREGFZDHEEZD
N5, KEFZEO BT AY A B0 R
MLy ANV H A RY G S OFRMT D
b, XV F s RorOfEELEER LT
W Zkizbh s,

(DE TR ST L DM RAERGE N
o g

NAFEFBIOER - T EETORG
2B 200 HRFAEREED T, =—
4 K ARG 2 fi— LRk~ B 4
MAEREST D, ZHCXVEFTOREED LW

ERT — Z et L, B0 A7 FL,

S BT D E a5,

QA P L PHEANY F B oA KRS
& F OfEHT

AR UPHEANYF DT RLF— FES
EFr D KN HELERA . Lambda(1405) DAY
WM EZAND, E-FEAAERNSICRBT
HALEAREED S VA DOHEL L D DO
TR A DRRRE FTREPE I DWW CTEIT 9 5,

3. WDk

(1) BB I P FRAESR EAN
U o g

3kt (pipi N) =% UMAf7d i
THERICOERNEZITS, ZNZEHWa N
HPERGEL, v m UGS OMNT A2 HRE SR L L,
Jefferson Lab. , Spring8, Bonn, Mainz O &EF
B, EFIT XD pi N, eta N, omega N, pipi N
RS T — & Z i — SRtk 3 2 A %
T D, R H5 G550 IR HRIE
DFFHT ZAT LG OBERICRA -, Hif 2
X7 MZOWTHLNZT 5, TORE, 3
PERAY Riemann [ ~HUELIRIR 2 AT H2e 4 5
J5 15 % AV CHGELIRTE Ok KON residue %

i
N

Q) A ML TH AN A Lo A R
& F ORRAT

KNN- 7z YN 2% 4% Faddeev TR D ERYL
Z %, Lambda (1405) ORRUKIFM: 2 (0%
T5H, HA T =F RN 72 = %
JL X — R AR Ll O BRI D

U5 IEARTFAL KN A AR R 2455555,

T2 3R RO EAR D 7o DI FHiEEh &

ZEMNC I T 5 3 R HEL S RO Mgk % B

HT D, TAUTE Y HBEFAERISCEIT S
ARV EANY FUIEBEOS T E

W5,

4. HFFERHE

(1) B EFIT X APREFRAERS &
AR o )

SU(3) 8 EHIAMILEIRAE Goldstone Boson &
A2 RN TN DN F e XY
YT RNV ETNTERY AR
iz Ripnw3hifa=2 U EwET5F
¥ U RIVRE A AR RSO DAL D TE R
IbZf7-7-, ZHnZHWTpiN, etaN, omega
N, pipi N AR GT — & H—rIZ Rk 9~ 5 4
T2 LT,

AT 38 AR RO DFEATIZ L 0 15 6 L2 IR IR
Z R, B S O & R B R o
HRE IR L DFRMT 24T > T2, = OBS IR
X Wresidue ZRET B72DIZT ¥ > RHE
A OBCELIRIE 2 T EEee 9 5 ik, £ AW
T2 3K HAEEIZ KT D Residue &2 V7=
I b A B T 5 HEE B Lz, REE &
23 2 GeV LLUF O EMEIKIZIS 1 5 IR0
AT MV, BREENE, I OBFIE A SER L
77 FEBMEO residue & U TEEBR X 7 < 08
DB, A ER AR N2 R T b
D70 < FEF I E B e 1S O BB H
ERGRH Lk, <R DT
FYILIEREE & S T\ 5 P11 ISR 5158
235, Roper’ MBIz A= x V¥ —iTfE
DRI DH Y —~< UH LD 25Dk HRER
SNBSS T,

(2) A L UHANY F IR O RS
& = DOfRHT

Faddeev HEERIZL DT ¥ > rEER 3 KM
RS ZLICE VA RNL Y DHE AL RN F
VAR RV — 0 KN AR OBRLKRE
PEZFART, DA FNa=F JERIN TS
% TRV F—RAFRL KN AR EAE & V5 &



PERDOFETL L X R/ 25X ML P H
ANYFUIERBND Z LRSI, ZD
WRIL, AL DAY F B3R
HIBFZEIZ L0 KN A AERBER A RRGET 5 &
SIERTREM A 525 2 LR T2, 2R
N U H AR F RO O R B AT
U 3R EELIENE (2 B o> o 7 LAY IR
BNDZ EERIELTZ, 2Dy 7 Fuhmn
o KN FHAAEH OBAUKAAE DB T & 5 W]
HEMEZ R LTz,

5. ERRERLE
(BFFEAREESE . WFZE 03 M OV HERFZE 12
X THR)

Estam ] (B2 410)

(1)T. Sato, Theoretical Status of Neutrino
Cross Sections, AIP Conf. Proc. 1382, pp.
34-37 (2011) i d Y

(2)T. Sato. Neutrino - nucleus scattering
in the QE and A (1232) peak regions. AIP
Conf. Proc. 1382, pp. 164-166 (2011) %%
»HY

(3)H. Kamano, S.X. Nakamura, T.S.H. Lee,
T. Sato., Unitary coupled—channels model
for three—mesons decays of heavy mesons.
Phys. Rev. D84 114019, 1-20 (2011) A%

)

(4)C. Alexandrou, E.B. Gregory, T.o Korzec,
G. Koutsou, J. W. Negele, T. Sato, and A.
Tsapalis, The Delta(1232) axial charge and
form factors from lattice QCD, Phys. Rev.
Lett. 107 141601 1-5 (2011)#med v

(5)Y. Ikeda, T. Hyodo, D. Jido, H. Kamano,
T. Sato and K. Yazaki . Structure of
Lambda (1405) and Threshold Behavior of pi
Sigma Scattering., Prog. Theor. Phys. 125
(2011) 1205-1224 #FHid V

(6)N. Suzuki, T. Sato and T. -S. H. Lee.
Extraction of electromagnetic transition
form factors for nucleon resonances with

a dynamical coupled —channels model, Phys.
Rev. €82 (2010) 045206 1-12 &FHH D

(7)Y. Tkeda, H. Kamano and T. Sato. Energy
dependence of KN interactions and
resonance pole of strange dibaryons, Prog.

Theor. Phys. 124 (2010) 533-539 ZHt
)

(8)H. Kamano, S.X. Nakamura, T.-S.H. Lee,
T. Sato. Extraction of P11 resonances from
pi Ndata, Phys. Rev. C81 (2010) 065207 1-8
b v

(9)Y. Ikeda, H. Kamano and T. Sato. On the
resonance energy of the strange dibaryon,
Nucl. Phys. A835 (2010) 386-389 &#id v

(10)S. Nakamura, T. Sato, T.-S. H. Lee, B.
Szczerbinska, and K. Kubodera, Dynamical
Model of Coherent Electroweak Pion
Production on Nuclei . Phys. Rev. C81
(2010) 035502 1-22 #FHd Y

(11)N. Suzuki, B. Julia-Diaz, H. Kamano,
T.-S. H. Lee, A. Matsuyama, and T. Sato.
Disentangling the Dynamical Origin of P11
Nucleon Resonances,
Phys. Rev. Lett. 104
EitioR)

(2010) 042302 1-4 %

(12)H. Kamano, B. Julia-Diaz, T.-S. H. Lee,
A. Matsuyama and T. Sato, Double and single
pion photoproduction within a dynamical
coupled-channels model, Phys. Rev. (80
(2009) 065203 1-10. &EHH Y

(13)S.X. Nakamura, K. Sumiyoshi, and T.
Sato, Neutrino deuteron reaction in the
heating mechanism of core—collapse
supernovae, Phys. Rev. C80 (2009) 035802
1-6. &HEdH Y

(14)V. Dmitrasinovic, T. Sato, and M.
Suvakov, Smooth crossover transition from
the Delta—string to the VY-string
three—quark potential, Phys. Rev. D80
(2009) 054501 1-10. &EHH Y

(15)B. Julia-Diaz, H. Kamano, T.-S.H. Lee,
A. Matsuyama, T. Sato, and N. Suzuki,
Dynamical coupled—-channels analysis of

p(e, e’ pi)N reactions, Phys. Rev. C80
(2009) 025207 1-9. &EHDH

(16) Y. Kim, T. Sato, F. Myhrer, K.
Kubodera, Two—pion—exchange and other
higher—order contributions to the pp —> pp
pi0 reaction, Phys. Rev. C80 (2009) 015206
1-8 &FHid YV

(17) V. Dmitrasinovie, T. Sato, and M.
Suvakov, Low—1lying spectrum of the
Y-string three—quark potential using



hyper—spherical coordinates, Eur. Phys. J.
€62 (2009) 383-397 #iid v

(18)T. Sato, and T. -S. H. Lee, Dynamical
Models of the Excitations of Nucleon
Resonances, J. Phys. G: Nucl. Part

Phys. 36 , (2009) 073001 1-39 #:Hid Y

(19)B. Julia-Diaz, H. Kamano, T.S.H. Lee
A. Matsuyama, T. Sato, N. Suzuki, On the
Methods for Constructing Meson—-Baryon
Reaction Models within Relativistic
Quantum Field Theory. Chin. J. of Phys. 47
(2009), 142-158 #FHid v

(20)Y. Ikeda, T. Sato, On the resonance
energy of the KNN — pi YN system, Phys. Rev.
C79 (2009) 035201 1-6 #Hid

(21)H. Kamano, B. Julia-Diaz, T.-S.H. Lee,
A. Matsuyama, and T. Sato, Dynamical
coupled—channels study of pi N ->pipi N
reactions, Phys. Rev. C79 (2009) 025206

1-11 Aftd Y

(21)N. Suzuki, T. Sato, T.-S. H.
Lee, Extraction of Resonances from
Meson—Nucleon Reactions, Phys. Rev

C79(2009) 025205 1-16 FFid v

(22)KNN resonance and KNN-pi YN Coupled
channel Faddeev Eqaution, T. Sato and Y.
Tkeda, Mod. Phys. Letters A 24 (2009)
895-900 A FtdH ¥

(23)B.  Julia-Diaz, T. -S. H. Lee, A.
Matsuyama, T. Sato and L. C. Smith,
Dynamical coupled—channel model of pion
Photoproduction, Phys. Rev.  C77  (2008)
045205 1-9 #FHid v

(24)S. Capstick, A. Svarc, L. Tiator, J.
Gegelia, .M. Giannini, E. Santopinto, C.
Hanhart, S. Schere, T. =S. H. Lee, T. Sato
and N. Suzuki, The physical meaning of
scattering matrix singularities in

coupled—channel formalisms, Eur. Phys. J
A 35 (2008) 253-266 #Hid»

(xR GHofF)

(1)T. Sato, Methods for nucleon resonance
extraction (overview), Invited prenary
talk at The 8th International Workshop on
the Physics of Excited Nucleons, May 17-20,
2011 Thomas Jefferson National

Accelerator Facility, Newport News,

Virginia USA

(2)T. Sato, EBAC overview, invited talk at
Partons in Nucleons and Nuclei, Sep.
26-30, 2011, Marrakech, Morocco

(3)T. Sato, Neutrino—nucleus scattering
in the QE and Delta(1232) peak
regions, Invited talk at 12th

International  Workshop on  Neutrino
Factories,
Superbeams and Beta Beams October

20-25, 2010, Tata Institue of Fundamental
Research, Mumbai, India

(4)T. Sato, Theoretical Status of Neutrino
Cross Sections,Plenary talk at 12th
Workshop on  Neutrino
Factories, Superbeams and Beta Beams
October 20-25,2010, Tata Institue of
Fundamental Research, Mumbai, India

International

(5)T. Sato, Summary of three—day discussion
on extraction of N* properties from meson
production reactions, EBAC workshop on
Extractions and interpretations of hadron
resonances and multi-meson production
reactions with 12 GeV upgrade, May 27 — 28,
2010, Newport News, USA

(6)T. Sato, Extraction of  resonance
parameters from meson production
reaction, Plenary talk at NSTAR 2009, April
19-22, 2009, Beijing, China

(7)T. Sato, Extraction of resonance
paramerers from meson production
reactions, Invited talk at Electromagnetic
N-N* Transition Form Factors Workshop,
October 13-15, 2008 Jefferson Lab, Newport
News, USA

(8)T. Sato, KNN$ resonance and KNN-pi YN
coupled channel Faddeev equation, Plenary
talk at Asia—Pacific Conference on
Few—Body Problems in Physics

19-23 August, 2008, Depok Indonesia,

(9)T. Sato, Nucleon
dynamical model of meson production
reaction, Workshop on ’Hadron
Electromagnetic Form Factors’ at European
Center for theoretical studies in nuclear
physics and related areas, May 12-23 2008,
Trento, Italy

resonance and



6. WFIEiER

(1) BFgefses

i % (SATO TORU)

KIKRE « RFPeHE AR - HEds
WF9EE 25+ 10135650

Q) Woet 14
$EEr &z (KAMANO HIROYUKI)

KK - s o 2% — - BhF
WrgeE 5 00625361

T.-S. H. Lee
Argonne National Laboratory (USA)

Fikt B (NAKAMURA SATOSHI)
Jefferson National Laboratory (USA)

JARSF [ERE (KUBODERA KUNTHARU)
University of South Carolina (USA)




