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Study of highly excited baryon resonances via double meson photoproduction
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Highly-excited baryons and dibaryons have been experimentally studied via
double meson photoproduction. Baryon resonances which hardly couple to a single meson and nucleon
are investigated using simultaneous photoproduction of the charged and neutral pions. We have found
baryons coupling to a rho meson and nucleon, and the details of them were reported at an
international conference. The dibaryon state is_of interest, which can be a molecule consisting of
two baryons or a spatially compact hexaquark object. Coherent double neutral-pion photoproduction on

the deuteron was investigated. The cross section for photoproduction of the isoscalar double Delta
qguasi bound state was reported as a letter in a scientific journal. We have also found a Delta and
nucleon quasi-bound state candidate, which will be reported at an international conference and
published in a scientific journal in this fiscal year.



@)

QCD
QCD
QCD
2)m
TN
it N
1.7 GeV
(1)
QCD
(2)
6

CELESIUS/WASA

pn

Dyson-Xuong
D03 (
0)
D12( 2
(1)ELPH
FOREST 2008

FOREST

WASA-at-COSY

d*(2380)

AA

3
D03
AN

om0 T1om+

1

2
Y p-T1 0T +n
Y p-1t O +n
(Dy N -mom£N
pxN mo
T+ p
(yp -mO0m+n
y n -1 0m-p) p*
0.8
GeV
INPC2016
°F W~1680 MeV o We1720 MeV
52::_ ’71)_)77077+n ;
fnomtrp E E

-1 08-0.6-04-02 0 0.2 04 06 08 1 -1 -08-0.6-04-02 0 0.2 04 06 08 1
cos0, cos0,

Qy d-mtomo
d*(2380)

0.57 0.88 GeV
om0

y d 2.38
2.61 GeV

d*(2380)
y d-momo

18.4+ 9.2 nb
Physics Letters B

Breit-Wigner +

0.08 [ 00 theoretlcal calculation

0.04 AI : ++‘ + +

0.02 A Fix and H. Arenhdvel, EPJA25, 115 (2005).
[ _ Systematic error

Total cross section o(u b)
9‘*
9
a_ﬁi

0 L L I Ll 1
2375 2400 2425 2450 2475 2500 2525 2550 2575 2600

W, (MeV)




(3)0.74 1.15 GeV

50 —
o W“{d=2.71 GeV
> 40 }L
© B
= & AT
o thnr
£20F ﬁ m H +
=] C
Oﬁlerﬁl T N B \++T+
2000 2200 2400 2500
W_, (MeV)
y d-10mo Tt 0d
2.15 GeV
NA D12
mno
d L=1
+
D12
Hadron 2017
©)
QCD
n N
n
N
Si11
940 MeV
nn 0
nn
MeNu
(
932 MeV/c n production
O /4
LJ\\ 932 MeV/c
d:(];V\ ‘\\77
O\ no MeV/c
low-energy -
nm scattering 7] o Mmev/e
2017 6
)

T. Ishikawa, H. Fujimura, H. Fukasawa,
R. Hashimoto, Q. He, Y. Honda, T. Iwata,
S. Kaida, H. Kanda, J. Kasagi, A. Kawano,
S. Kuwasaki, K. Maeda, S. Masumoto,

M. Miyabe, F. Miyahara, K. Mochizuki,

N. Muramatsu, A. Nakamura, K. Nawa,

S. Ogushi, Y. Okada, K. Okamura,

Y. Onodera, K. Ozawa, Y. Sakamoto,

M. Sato, H. Shimizu, H. Sugai, K. Suzuki,
Y. Tajima, Y. Taniguchi, Y. Tsuchikawa,

H. Yamazaki, R. Yamazaki, H.Y. Yoshida
First measurement of coherent double
neutral-pion  photoproduction on the
deuteron at the incident energy below 0.9
GeV Physics Letters B

DOI: 10.1016/j.physletb.2017.04.010

Q. He, J. Ai, T. Ishikawa, T. Li, L. Ma,
M. Miyabe, N. Muramatsu, H. Shimizu,
Y. Tsuchikawa, Y. Xiang, H. Yamazaki,
Y. Zhang A study of event mixing for
Bose-Einstein correlations inthe y p - Tt
Ort Op reaction Progress of Theoretical and
Experimental Physics 2017
2017 033D02-1 033D02-9

DOI: 10.1093/ptep/ptx013

Q. He, H. Fujimura, H. Fukasawa,
R. Hashimoto, Y. Honda, T. Ishikawa,
T. Iwata, S. Kaida, J. Kasagi, A. Kawano,
S. Kuwasaki, K. Maeda, S. Masumoto,
M. Miyabe, F. Miyahara, K. Mochizuki,
N. Muramatsu, A. Nakamura, K. Nawa,
S. Ogushi, Y. Okada, Y. Onodera,
K. Ozawa, Y. Sakamoto, M. Sato,
H. Shimizu, H. Sugai, K. Suzuki,
Y. Tajima, Y. Taniguchi, Y. Tsuchikawa,
H. Yamazaki, R. Yamazaki, H.Y. Yoshida



An event mixing technique for Bose-

Einstein correlations of two pions in

photoproduction around 1 GeV Chinese

Physics C 40 2016 114002-1
114002-8

DOI: 10.1088/1674-1137/40/11/114002

T. Ishikawa, H. Fujimura,
D.N. Grigoriev, R. Hashimoto, S. Kaida,
R. Kitazawa, G.N. Kuznetsov,
A. Nakamura, H. Shimizu, K. Suzuki,
S. Takahashi, Y. Tsuchikawa,
Ya.V. Vasiliev, H. Yamazaki Testing a
prototype BGO calorimeter with 100-800
MeV positron beams Nuclear Instruments
and Methods in Physics Research A
837 2016 109 122

DOI: 10.1016/j.nima.2016.09.009

T. Ishikawa, H. Fujimura,
H. Fukasawa, R. Hashimoto, T. Ishida,
S. Kaida, J. Kasagi, A. Kawano,
S. Kuwasaki, K. Maeda, F. Miyahara,
K. Mochizuki, T. Nakabayashi,
A. Nakamura, K. Nawa, S. Ogushi,
Y. Okada, K. Okamura, Y. Onodera,
Y. Saito, Y. Sakamoto, M. Sato,
H. Shimizu, H. Sugai, K. Suzuki,
S. Takahashi, Y. Tsuchikawa,
H. Yamazaki, H. Yonemura The FOREST
detector  for

meson  photoproduction

experiments at ELPH Nuclear
Instruments and Methods in Physics
Research A 832 2016 108
143

DOI: 10.1016/j.nima.2016.06.054

T. Ishikawa, H. Fujimura, R. Hamano,
R. Hashimoto, Y. Honda, T. Ishida,
S. Kaida, H. Kanda, S. Kido,

Y. Matsumura, M. Miyabe, K. Mizutani,

I. Nagasawa, A. Nakamura, K. Nanbu,

K. Nawa, S. Ogushi, H. Shimizu,

H. Sugai, K. Suzuki, K. Takahashi,

S. Takahashi, Y. Taniguchi,

A.O. Tokiyasu, Y. Tsuchikawa,

H. Yamazaki A fast profile monitor with
scintillating fiber hodoscopes for
high-intensity photon beam Nuclear
Instruments and Methods in Physics
Research A 811 2016 124
132

DOI: 10.1016/j.nima.2015.12.027

T. Ishikawa n n scattering length
fromy d-pnn at Ey 0.93 GeV The
international symposium on Neutron Star
Matter 2016 (NSMAT2016) Tohoku
University, Sendai, (Japan)

21--24, 2016

November

T. Ishikawa Development of a
high-intensity photon-beam profile monitor
IEEE Nuclear Science Symposuim &
Medical Imaging Conference Strasbourg,
(France) October 29 November 5, 2016

( )

T. Ishikawa Study of baryon
resonances and meson-nucleon

interactions using photoproduction

reactions at ELPH 2016 JAEA/ASRC
Reimei Workshop: New exotic hadron
matter at J-PARC Incheon, (Korea)

October 24 26, 2016 ( )

T. Ishikawa Simultaneous Photo-
production Of Neutral And Charged Pions
On The Deuteron At ELPH The 26th
Nuclear

International Physics



Conference (INPC) Adelaide, (Australia)
September 11--16, 2016

T. Ishikawa n n Scattering Length
from the y d-pn n Reaction at Ey 0.9
GeV 14th International Conference on
Meson-Nucleon Physics and the Structure
of the Nucleon (MENUZ2016) Kyoto
University, Kyoto, (Japan) July 25--30,
2016

T. Ishikawa Meson photoproduction
experiments at ELPH, Tohoku University
The 10th International Workshop on the
Physics of Excited Nucleons (NSTAR2015)
Osaka University, Suita, (Japan) May
25-28, 2015 ( )

http://ww. Ins.tohoku.ac. jp/~hadron/mbr
/ishikawa/004j.html
http://www. Ins.tohoku.ac. jp/~hadron/mbr
/ishikawa/005j . html
http://www. Ins.tohoku.ac. jp/~hadron/mbr
/ishikawa/006] .html
http://www. Ins.tohoku.ac. jp/~hadron/mbr
/ishikawa/007].html

@
ISHIKAWA, Takatsugu
40400220

&)

®

*



