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The n ' nuclear spectroscopy experiment (Experimental Task No. S490) was
carried out at the German Heavy lon Research Institute (GSI) with a beam time of about 5 days. A
beam of about 100 million 2.5 GeV protons per second was irradiated onto a carbon target. Deuterons
emitted forward by the 12C(p,d) reaction were measured in the forward spectrometer in coincidence
with the particles emitted around the target measured by a large solid angle detector WASA. The
analysis is in progress, and the status of the analysis is being reported in the form of proceedings

and presentations at research conferences. As soon as the analysis is completed, a paper will be
written, submitted and published.

n' U



QCD
n~- =
) U(1) = )
n--
n~- =N~ )
n~- ()
n~- 1 MeV/c?
(5490 )  2C(p,d)
2014
[1,2]
S490 S/B n-
r] Y 4
40%
r] Y 4
100
S/B 10 n~-
100 S/B
4
WASA  GSI WASA
1T
(MDC) (PSB) Csl
PSB PMT
° PSB
° 12C(p,d)



PSB

COosy
MPPC
MPPC
MPPC
PMT 2 MHz
1 46 550><38><8 mm?
EJ-230(Eljen Technology)
3 MPPC S13360-
6050CS( )
MPPC
[3]
QDC/TDC
(CAEN) CFD
80ps(o)
PSB
2021 (GSI)
FRS F2 WASA
COVID-19
2021
2022/1
S490 2022/2
2C(p,dp)
2022/4 2

2024/6

PMT

MPPC

2 MHz 10%

MPPC

1PSB

V1742 VME

2.5 GHz

(MDC)

FRS + WASA



[1]Y.K. Tanaka et al., Phys. Rev. Lett. 117 (2016) 202501
[2]Y.K. Tanaka et al., Phys. Rev. C. 97 (2018) 015202
[3]P.W. Cattaneo et al., IEEE Trans. Nucl. Sci. 61 (5) (2014) 2657-2666



E. Liu et al.

1064

A compact start time counter using plastic scintillators readout with MPPC arrays for the WASA-
FRS HypHI experiment

2024

Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers,
Detectors and Associated Equipment

169384 169384

DOl
10.1016/j .nima.2024.169384

T. Nishi, K. Itahashi et al. 19

Chiral symmetry restoration at high matter density observed in pionic atoms 2023

Nature Physics 788-793
DOl

10.1038/s41567-023-02001-x

Y.K. Tanaka et al. 16

WASA-FRS Experiments in FAIR Phase-0 at GSI 2023

Acta Phys. Polon. Supp. 4-27
DOl

10.5506/APhysPolBSupp.16.4-A27

T.R. Saito et al. 2586

Studies of three-and four-body hypernuclei with heavy-ion beams, nuclear emulsions and machine 2023

learning

J. Phys.: Conf. Ser. 12148

DOl
10.1088/1742-6596/2586/1/012148




T.R. Saito et al. 542

The WASA-FRS project at GSI and its perspective 2023

Nucl. Instrum.Meth.B 22-25
DOl

10.1016/j .nimb.2023.05.042

C. Rappold et al. 290

Study of light hypernuclei in Europe: The hypertriton and nn¥Lambda puzzles 2023

EPJ Web of Conf. 9007
DOl

10.1051/epjconf/202329009007

R. Sekiya et al. 1034

Time resolution and high-counting rate performance of plastic scintillation counter with 2022

multiple MPPC readout

Nuclear Instruments and Methods in Physics Research Section A 166745
DOl

10.1016/j .nima.2022.166745

Y.K. Tanaka et al. 1643

Search for n "-mesic nuclei using (p,d) reaction with FRS/Super-FRS at GSI/FAIR 2020

Journal of Physics: Conference Series 12181

DOl
10.1088/1742-6596/1643/1/012181




Tanaka Y.K. et al.,

51

Spectroscopy of n ' -mesic Nuclei with WASA at GSI/FAIR

2020

Acta Physica Polonica B

39 39

DOl
10.5506/APhysPolB.51.39

Y.K. Tanaka

Status of WASA-FRS experiments

NUSTAR Week 2021

2021

"GSI WASA eta” avr,
2021

GSI WASA n- )

2020




Kenta Itahashi

Mesons in nuclei: review and perspectives

3rd Jagiellonian Symposium on Fundamental and Applied Subatomic Physics

2019

R. Sekiya

Search for eta®"-mesic nuclei in 12C(p,dp) reaction with the WASA detector at GSI-FRS

Hadon 2023

2023

Web for etaprime
http://meson.riken.jp/etaprime

Hadron in Nucleus 2020

2021

2021







