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Hypernuclei

Double
Hypernucleus

Hypernucleus

Nucleon (N)
up (u). down (d) quark

hyperon (Y)

strange (s) quark is contained

"Gogami (Kyoto U.), June 28, 2023
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Baryon-baryon (BB) interaction

Hyper charge =B + S

Nuclear force

(= Strong force between Ns)

B Strong force between YN/YY
( & Hypernuclear spectroscopy

-1

-1

Baryon Octet J® =1 (ground state) More general BB int.

2
"Gogami (Kyoto U.), June 28, 2023
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Hyperons’ lifetime are too short--:

\ / ex.> TA = 263 psec

"Gogami (Kyoto U.), June 28, 2023
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Recent progress 1in YN scattering experiment

K. Miwa et al., PRC 104, 045204 (2021) >p elastic

Zp scattering 7 Differential cross sections of Xp scattering
3. Energy of proton
5 production p,=470-550 (MeV/c) p,=550-650 (MeV/c)

do/dQ (mb/sr)

LH2 target BGO CFT PilD

™
@
0
£
e
o
B
©
S

-PARC E40 Ex eriment Y p—~> An:K. Miwa et al., Phys. Rev. Lett. 128, 072501 (2022)
J C 0 p Z*p: T. Nanamura et al., arXiv:2203.08393 [nucl-ex] (2022)

Ap : J. W. Price et al., AIP Conf. Proc. 2130, 020004 (2019)
Ap : K. Miwa et al., Proposal to J-PARC, P86 (2021)

"Gogami (Kyoto U.), June 28, 2023


https://arxiv.org/abs/2203.08393
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Hypernuclei @ YN/YY interactions

Hyperon Nucleon

» P

Hypernuclear spectroscopy has been
playing the most important role for
the YN/Y Y-interaction study

"Gogami (Kyoto U.), June 28, 2023
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Hyperons in the nature

Hypernuclear Image of NS NasA) » Cosmological
& observation
research vati
--  (Gravitational wave
;’-z; ' measurement

g

* Internal * Mass, radius

-
“a—

tructur
SLTUCTULC -mNeutron star

Microscopic Macroscopic

"T.Gogami (Kyoto U.), June 28, 2023



Hyperon puzzle for neutron stars

H. Togashi et al., Phys. Rev. C 93, 035808 (2016)

w/ hyperons No hyperons
+ TBF

[ [——with TBF

.1 E|---- without TBF J0348+0432

J1614-2230

w/ hyperons

Multi-body force plays an important role
=> JLab E12-15-008, E12-20-013

. Gogami (Kyoto U.), June 28, 2023
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Typical production reaction

Implementation of
“strangeness” in baryon

Pair creation of
“strangeness” and
“unti-strangeness”

"Gogami (Kyoto U.), June 28, 2023
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Hypernuclear production by electrons

(Measure) i) (Measure)
ey o K™

Target /
\ Je,f,f.egon Lab
>Thomas Jefferson National Accelerator Facility

/ Virtual ’f‘ A hypernucleus

photon y*

c

Precisely determined
(Primary beam)

Missing mass

"T.Gogami (Kyoto U.), June 28, 2023
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T. Hasegawa et al.,PRC 53, 3 (1996).

S . Py N . . . 1 .
1995 =200

MF

a i i & - a & A A a
O - 1S =

I I
JLab E05-115
“0(@,7{2”[@)‘0,\@3@

|
|
|
|
|
|
!
N

10
ABe

TGetal, A . P R A. Umeya et al., J. Phys.: Conf.
PRC 93, 034314 (2016). Ser. 1643 012110 (2020).
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Next experiment at JLL.ab Hall C (FY2026~)

50 uA

e

2.24 GeV

Steven Lassiter & Bert Metzger, JLab Hypernuclear
Collaboration Meeting 2022, online, Dec 2022, Schematic from LOI12-23-013 (TG et al., Lol to PAC51):

https://wiki.jlab.org/tegwiki/index.php/Hypernuclear CollaborationMeeting 2022Dec

https://researchmap.jp/gogami/published papers/42361
620/attachment file.pdf

"Gogami (Kyoto U.), June 28, 2023


https://wiki.jlab.org/tegwiki/index.php/Hypernuclear_CollaborationMeeting_2022Dec
https://researchmap.jp/gogami/published_papers/42361620/attachment_file.pdf
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fegon Lab

"homas Jefferson National Accelerator Facility

T T

"T.Gogami (Kyoto U.), June 28, 2023



Next JLab experiments; light to heavy hypernuclel

A Hypernuclear Lhars

-
S
:
-
-
o
=
o
—
A

& .
=» Next page
VARG

Neutron number

. Gogami (Kyoto U.), June 28, 2023

T. Motoba, JPS Conf. Proc. 17, 011003 (2017)

208Py, (v,K*) 208T1  Ey=1.56 GeV, 6=10 deg

[ ennsnsnsnni 5251/2 proij;on hole :
L, o =0h;9/9 hole
[ —1dx,5 hole ‘

’ 5/2 ¢ dA

do/dQ/(0.5MeV)  (nb/sr)

JLab E12-20-013
=» ANN force

F. Garibaldi et al.,
EPJ Web Conf. 271, 01007 (2022).

i



https://journals.jps.jp/doi/abs/10.7566/JPSCP.17.011003
https://doi.org/10.1051/epjconf/202227101007
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Next JLab experiments; light to heavy hypernucle1

A Hypernuclear Chart (A<60) z

Neutron Number

Measured by (e.e’K")

"Gogami (Kyoto U.), June 28, 2023
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Next JLab experiments; light to heavy hypernucle1

A Hypernuclear Chart (A<60) 5 E12-15-008
V. ®\ Prof. T. Gogami
i ;v FKyf)tZ I(J}ni%.) .
E12-19-002 N R e

@ Prof. S. N. Nakamura
/o (U Tokyo)

Conf. 271, 01001 (2822).

w YK %K
e s
{- TG et al., EP] We Iso-spin dep. ANTY

"Gogami (Kyoto U.), June 28, 2023


https://researchmap.jp/gogami/published_papers/42604225/attachment_file.pdf
https://doi.org/10.1051/epjconf/202227101001
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=886
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Next JLab experiments; light to heavy hypernucle1

ne?
LOI12-23-013
> Link | A Hypernuclear Chart (A<60) - E12'1,5 -008
¥ (e oy -
E12-19-002 /6\He RBC /V@w “'\ '\ /V@W

K RK

@ Prof. S. N. Nakamura
" (U. Tokyo)

/
/
/
{ 5/
: 4
r7y
-
\
N
\

« TGetal.,, EPJ] Web ml\ Iso-spin dep. ANN
Conf. 271, 01001 (2022).
27 W
‘.\G\N AMg /V 4

LOI12-23-011 £ < E——; eV
‘ LOI12-23-016

( Presentation by Prof. S. Nagao,\\\ H e B Neutron Number
“Mass Determination of Light |} Presentation by Prof. M.

Hypernuclei with the Decay . CSB/lifetime puzzle Measured by (e,e’K") Isaka, “Triaxial deformation
Pion Spectroscopy: from ) of nuclei probed by A

MAMI to JLab”, Hall A/C x‘\ 2o particle”, Hall A/C Summer

Summer meeting, June 30, 2023 | & ;
X é Prof. S. Nagao (U. Tokyo) Kmeetlng, June 30, 2023 &

"Gogami (Kyoto U.), June 28, 2023
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https://indico.jlab.org/event/705/#2-triaxial-deformation-of-nucl
https://indico.jlab.org/event/705/#3-mass-determination-of-light
https://researchmap.jp/gogami/published_papers/42604225/attachment_file.pdf
https://doi.org/10.1051/epjconf/202227101001
https://researchmap.jp/gogami/published_papers/42361620/attachment_file.pdf
https://misportal.jlab.org/mis/physics/experiments/viewProposal.cfm?paperId=886
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Charge Symmetry Breaking (CSB), the mystery

Figure from proposal of JLab E12-19-002

AB = 0.76384 (26)*D MeV

] ] ABCoulomb = 0.683™2 MeV
I [:> 0.081 MeV }

-
+

CERN PS (1976)
E =1.09 +0.02 MeV

Present
experiment

M

o

-7

v

Ty m
= 3
S c
4 @
= o
= S
=

3H

E = 1.406 = 0.003 MeV
SHe

J-PARC E13 (2015)

uols|jnuiy

E

xL

*1) J.H.E.Mattauch et al., Nucl. Pys. 67, 1 (1965).

Data of other systems are necessary
*2) R.A.Brandenburg, S.A.Coon et al., NPA294, 305 (1978).

to pin down the origin of CSB
"Gogami (Kyoto U.), June 28, 2023


https://researchmap.jp/gogami/published_papers/42604225/attachment_file.pdf

Japan Proton Accelerator Research e
Complex (J-PARC), Ibaraki, Japan

AZ(m*, KH)AZ

@K1.8 Beam line

o -

00 MeV LINAC
« 3GeV RCS N R :
+ 30(>50)GeV i ((JK _8n :1a_oln% )/ spi

c 4

"T.Gogami (Kyoto U.), June 28, 2023
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',‘ XHER T RSB

GeV/ c

Jun 2022 | [k 1.8

Japan Proton Accelerator Research Complex
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IIS — _2« StUdy
will start!

: f,/‘ i\ \ j‘; “L.;

3 The first

commissioning  j_) v

data were taken
 last week!!

-) ¥

nS . _1“

as well

T. Gogami et al., EPJ Web
Conf. 271, 11002 (2022).



https://doi.org/10.1051/epjconf/202227111002

Electron-beam experiment at JLab

Emulsion experiment
Hadron-beam experiment at J-PARC QQ y-ray experiment
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celerator Facility

Electron-beam experimg
adron-beam experiment

e mulsion experiment
y-ray experiment

CSB study

s-shell
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High resolution spectroscopy at J-PARC and JLab

&
‘ KAER FIRBS

-
iy g __,-PHHE
Japan Proton Accelerator Research Compk

ex

SIMULATION
""B(e.e’K") |Be

5/0+ Simulation

50 uA, 2.5 days, 100 mg/cm? 7L:i(71:+,K+) ‘KLi

Accidental
coincidence

Sinoy (8

1 MeV (FWHM)

"Gogami (Kyoto U.), June 28, 2023


https://researchmap.jp/gogami/presentations/41252398/attachment_file.pdf
https://researchmap.jp/gogami/published_papers/42361620/attachment_file.pdf
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-
CSB :H lifetime puzzle

nnA bound puzzle

\

4 A
Strangeness || 2B Sﬁ:ﬂj 3B

-1 (™ | AN-IN ,.% ),

) g | EN-AA .,%

"Gogami (Kyoto U.), June 28, 2023

L

Many Body effect
(Cluster, deformation)

-

Neutron star puzzle



* YN scat. exp.
 Femotoscopy

nnA bound puzzle

-
CSB :H lifetime puzzle

Strangﬁeg

7B Coupled 3B

channel

-1

-2

[
\

/23

\
_ Invariant mass
spectroscopy
J/ by HI beam

@LHC, RHIC, GSI

Many Body effect
<«—> | (Cluster, deformation)

Graviton wave meas.

“""@ EN-AA Q'% ﬂ f . Spacc; observation

Neutron star puzzle

"Gogami (Kyoto U.), June 28, 2023
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EjCSB ] *H lifetime puzzle
_ Invariant mass

* YN scat. exp. nnA bound puzzle ¢ spectroscopy
N

 Femotoscopy

by HI beam

Coupled
Strangkeg 2B | onnel

3B

N

A
&

JLab LOTI2-23-016
Many Body effect
<«— | (Cluster, deformation)

;
e

"T.Gogami (Kyoto U.), June 28, 2023

Space observation
‘ Graviton wave meas.

Neutron star puzzle




Hypernuclear scpectroscopy at JLab is
the most important research activity in
studying the Baryon-Baryon interaction,
solving various "strange” puzzles.

- Good topics for students’ theses

Feel free to contact me (us)
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Summary

Mar 3, 2023

Hypernuclear Physics Workshop:
https:// 1nd1co jlab. org/ event/685/

A hypernuclear SpCCtI'OSCOpy
¢ Baryon interaction (YN, YNN)

JLab Hypernuclear Collaboration

¢ (e,e’K™) reaction = High resolution/accuracy spectroscopy

¢ The method was established at JL.ab

& Future experiment (}H, tH, $He, 'ABe, “{Mg, “?K, *3K, 2°3TI)
& hypertriton puzzle (biding energy vs. lifetime)
& Charge symmetry breaking
¢ Deformation

¢ AN-EN coupling Jefferson Lab |

E O Explormg the Nature of Matter

& 1so-spin dependence of ANN force

T hank you for your attention!

"T.Gogami (Kyoto U.), June 28, 2023


https://indico.jlab.org/event/685/
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Backup

"Gogami (Kyoto U.), June 28, 2023
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Text book like example; shell structure

H.Hothi et al., PRC64, 044302 (2001)
16| BY(7+KHEY
(FWHM =1.65 MeV)

=
Q
=
LA
N
(-
o
7
~
O
3

<

~
|

At X AE > h

“T™Gogami (Kyoto U.), June 28, 2023 Deep inside nucleus
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Japan Proton Accelerator Research

Complex (J-PARC), Ibaraki, Japan

\; -
S
03 =

(Bl=
g A

+ 400 MeV LINAC
+ 3 GeV RCS
. 30 (>50) GeV MR

"T.Gogami (Kyoto U.), June 28, 2023



Strangeness —2 Spectrometer (S-2S) at K1.8

K:m
v 0.65M (1:0.6)
v 0.78 M (1:1.6)
v 0.86 M (1: 2.6)

Results of beam study (2021)



Strangeness —2 Spectrometer (S-2S) at K1.8

‘ BKEK-$25-K18

i

EEEENENEN
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Direct measurement of energy loss in target

K+ T. K. Harada, EPJ Web Conf. 271 (2022) 03006
' Jl
AFT /,,
K-
Thick target ...

—> But, high resolution!!
~900-ch of scintillation fibers (CH)

"T.Gogami (Kyoto U.), June 28, 2023


https://doi.org/10.1051/epjconf/202227103006
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Direct measurement of energy loss in target

T. K. Harada, EPJ Web Conf. 271 (2022) 03006

" M TK. Harada ‘g
IS (Kyoto Univ.) |

T. Nanamura g ?".. | \ ; ez 770N AN~ b il K
- (Kyoto Univ.) { g : ~ ~ ‘

] \
|

\

K. Ebata v | "'
(Kyoto Univ.) =& ¢ T. Gogami
' Ja™ " (Kyoto Univ,) ..

| (Feb 16, 2023)
"T.Gogami (Kyoto U.), June 28, 2023

\. 4
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https://doi.org/10.1051/epjconf/202227103006
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Energy spectrum with the (K , K +) reaction

T. Harada, Y. Hirabayashi, A. Umeya, NPA 914, 85—90 (2013)

3
o

— 500 MeV

d
=

=
(=]

r:_"'l
=
ik}
=
e
.
rD'-.
A
=
o
Ll
=1
L
]
o
o
o
o
o
L

AA hypernucle1
may be observed

"Gogami (Kyoto U.), June 28, 2023
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Hypernuclear chart (S = —2 floor)

« K. Nakazawa et al., PTEP 2015, 033D02 (2015)
M. Yoshimoto et al., PTEP 2021, 073D02 (2021)
« S. Hayakawa et al., PRL 126, 062501 (2021)

"Gogami (Kyoto U.), June 28, 2023



Hypernuclear chart (S = —2 floor)

Aerogel
Cherenkov

Cherenkov

TOF Drift
Chambers

» Water-Cherenkov detector + PID:
NIMA 817, 70-84 (2016).

> Recent preparation status:
J. Phys.: Conf. Ser. 1643 012133 (2020).

. Gogami (Kyoto U.), June 28, 2023


https://doi.org/10.1016/j.nima.2016.02.021
https://iopscience.iop.org/article/10.1088/1742-6596/1643/1/012133
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J-PARC E9%4

10
AB 5C
112 hours 36 hours

Simulation
Li(z*,K") [Li

o))
(=]

N
=}

>
s>
™
o
—

[72]
3]

=
=
S
(@)

[§e] W N [
=] =) =

o

Calibration Statistical error for the first peak:
|ABH%| < 0.04 MeV

"Gogami (Kyoto U.), June 28, 2023



Schedule of the next experiments

/23

Year 2023 2024 2025 2026 2027
Experiment
JIL.ab .‘ |
: Exq)erlm nt

"Gogami (Kyoto U.), June 28, 2023
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Short summary

JLab (HES-HKS, 0.6 MeV FWHM, 70 keV accuracy, 2026)
& (e,e’K)reactionatw = 1.5GeV

¢ Approved: 3H, iH, *}K, *K, 2°%TI
¢ New additional plans: §He, ;Li, '1Be, Mg
J-PARC (S-2S, 1.0 MeV FWHM, 100 keV accuracy, 2023—25)

& (n*,K*) and (K~,K%) reactions atp = 1.05and 1.8 GeV/c¢
o Approved: §Li, 3B, £C, ZH, ZBe

¢ New additional plan: {Li, '1B

"T.Gogami (Kyoto U.), June 28, 2023
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Some References

J-PARC

> Resent results : https://j-parc.jp/c/press-release/2022/09/05001005.html
> Future projects : https://doi.org/10.1051/epjconf/202227111002

JLab

> Resent results (nn A search experiment) :
e https://doi.org/10.1051/epjconf/202227102002
e https://www.kyoto-u.ac.jp/ja/research-news/2022-03-08

> Future projects : https://doi.org/10.1051/epjconf/202227101001

"T.Gogami (Kyoto U.), June 28, 2023


https://j-parc.jp/c/press-release/2022/09/05001005.html
https://doi.org/10.1051/epjconf/202227111002
https://doi.org/10.1051/epjconf/202227102002
https://www.kyoto-u.ac.jp/ja/research-news/2022-03-08
https://doi.org/10.1051/epjconf/202227101001
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Physics on a dish of S-2S

= —2 nuclear physics

Hypernuclei

N, NN
(E70, E75, E94, E96) | .

%Z N cusp (E90) etc.
' T = R ~TGet al., EP] Web Conf. 271, 11002 (2022)

* Missing mass

)
aVa

]

s

L | vlvb“llll \I\Jvl-v VI/, w @il hv’ e Y o I


https://doi.org/10.1051/epjconf/202227111002
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Femtoscopy for p-= by ALICE at LHC

SPD SDD SSD ToOoC VoC

ACORDE C model l-.kﬁ ) = 1+ Agenuine [L'gtnujnctkﬁ )= ]]

+ ) X[y (k) = 1],
ij
(b)  ALICE p-Pb \syy=5.02 TeV
O p-=@pE
Coulomb + HAL-QCD

Coulomb

p-= sideband background

LN

k* (MeV/c)

The ALICE Collaboration, Inter. Jour. Mod. Phys. A 29, S. Acharya et al., Phys. Rev. Lett. 123, 112002 (2019)

STTGoEam! (Kyoto'U.). June 28, 2023
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Complication of structures

PC(K~K") 2Be p =17 GeV£ (6,,=0) “C(K"K)zBe p.=1.7GeVic (6,=0)

V_(ESC08)

iy
\ L . /(ESCO4d)

3

d*o/dQd =

e
Q
)

.

SR

‘s
9

2

0.00 - ' : Trarge

HYPERNUCLEAR ENERGY E_ MeV) HYPERNUCLEAR ENERGY F£: (MeV)

Figure 6: DWIA spectra with NHC-D and Ehime. Figure 7: DWIA spectra with ESC04d and ESCO8a.

CK Ehime ESC04d

T. Motoba and S. Sugimoto, NPA 835 (2010) 223-230
"Gogami (Kyoto U.), June 28, 2023
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Missing mass spectroscopy

1.37 GeV/c K 4+

—

Ps

K- —— S50

Ps e @) 2Be
1.8 GeV/c 12C \‘ @ =
mpy

) —
my = \/EI?I = P = \/(Ebeam + M; — Es)z =) (pB 2 ps)z

> Bz = (mcore i mE) — My
"T.Gogami (Kyoto U.), June 28, 2023
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12Be € Missing-mass measurement

P. Khaustov et aI PRC 61 (2000) 054603

Sai-fi
BD1-2 BC1
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ID1-3 FC1 2 \ \ /C‘i

' I’ ““H w:il_lun )¢ m(i B
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KEK BNL J-PARC
E224 E885 EO05

Experiment

Excitation Energy (MeV)
Resolution in

FWHM (MeV) | 22 14 8 =) V,: < 14 MeV

= 2 MeV in J-PARC E70 i;lf:%{ohno et al., PTP123, 1 (2010)

M. Kohno, PRC 100, 024313 (2019)
"Gogami (Kyoto U.), June 28, 2023
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For high resolution spectroscopy > S-2S

Aerogel Ap/p=6 X 10+
Cherenkov (FWHM)

Cherenkov
TOF

Drift
Chambers

& ‘ > K. Ebata et al., EPJ Web. Conf. 271 (2022) 03008 | K-
Drift chamber Water Cherenkov > TGetal., NIMA 817 (2016) 7084
I. (JUSGIIII \l\yUl.U U.), JUIIT LO, VUL



https://doi.org/10.1051/epjconf/202227103008
https://doi.org/10.1016/j.nima.2016.02.021

J-PARC EO05 experiment at K1.8 beam line

TGetal., J. ths Conf Ser. 1643 (2020) 012133

NOV 2015 @KI 8 beam hne J PARC

"Gogami (Kyoto U.), June 28, 2023

. [ (nb/sr) / MeV ]
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dQdE
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8 8

c.f.) Result for the 12C(K-,p) reaction >
Y. Ichikawa et al., PTEP 2020, 123D01 (2020)

E70, T. Gogami (Kyoto Univ.)

J-PARC EO5 "
20(KK)X II||I|||||”

Bound
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Analysis by Y. Ichikawa

250

—B_ (MeV)


https://doi.org/10.1093/ptep/ptaa139
https://iopscience.iop.org/article/10.1088/1742-6596/1643/1/012133
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| g |

= (S = —2 baryon) in neutron stars

RMF model

Tolman-Oppenheimer-Volkoff egs.

= p(e) € EOS
d
d—T = 4nr?e(r)
dp _ m(r)+4nr3p(r)
et e 1210 AR Ny v

m* = 0.55my
m* = 0.60my

m* = 0.65my

m* = 0.70my

V- 1s one of ingredients to
tackle the hyperon puzzle of NS

B. K. Pradhan and D. Chatterjee, PRC 103,
035810 (2021)
"Gogami (Kyoto U.), June 28, 2023
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Assumption for '4C production

2¢(nt, KN '3C @ p, = 1.64 GeVic
¢ Total efficiency = 0.5

¢ K survival ratio = 0.46

& Cross section = 1 pb/sr

¢ Solid angle = 55 msr

& Target thickness = 2 g/cm?

¢ Beam = 3 M pion per spill (spill cycle of 4.2 sec)
& 5 days

¢ S-2S momentum setting is the same as that for the = production

) 391 counts

"T.Gogami (Kyoto U.), June 28, 2023
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Expected spectrum for the *4Be production

2C(K—,K*)12Be @ p, = 1.8 GeV/c

& Total efficiency = 0.5

& K survival ratio = 0.46 (8 m optical length)
¢ Solid angle = 60 msr

& Cross section = 60 nb/sr (0—10 deg)

& Target thickness = 9 g/cm? (AFT made of CH)

¢ Beam = 0.8 M kaon per spill (spill cycle of 4.2 sec)
¢ 20 days

) ~100 counts

"Gogami (Kyoto U.), June 28, 2023
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K. Sasaki et al., NPA 998, 121737 (2020)
"Gogami (Kyoto U.), June 28, 2023

Theory (Interaction) LQCD etc.

M.M. Nagels, Th. A. Ryjken, Y. Yamamoto, PRC 102, 054003 (2020)

Al A2

285 255
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Calc.

L2c 4 5-

4N + 5-

27Al + B~

Bz () [/MeV]

ESC16 (A1) | 4.8 (2.8) | 5.1(3.3) | 9.0 (2.9)
ESC16 (B1) | 4.9 (0.2) | 5.2(0.24) | 9.2 (0.22)
HAL-QCD | 4.4 (0.13) | 5.5 (0.16) | 9.6 (0.12)

- The width is important to be
measured as well as the energy
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X-ray spectroscopy of = -atom

C (Z=6)-atom: & Together with S-2S (2023-)
( also N-atom, O-atom... )

Fe (Z=26)-atom :

Br (Z=35)-atom: ].

Ag (Z=47)-atom:

Pb (Z=82)-atom : PANDA (2027+)

oton number

"Gogami (Kyoto U.), June 28, 2023
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The lightest = hypernuclel

E. Hiyama et al., PRL 124, 092501 (2020)

\
chEFT (NLO) HAL QCD ESCO8c

Hypernucle1

gH (1+) 0.48 (0.74) | 0.36 (0.03—0.06) 10.2 (0.89)

) én (1%) 0.64 (0.11) | Not bound 10.1 (0.03)

|
v

H. Le, J. Haidenbauer, Ulf-G. Meifner,
A. Nogga, Eur. Phys. J. A (2021) 57:339

"Gogami (Kyoto U.), June 28, 2023
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Refer to a talk

AxH measurement (E75) b rujoiar o~

J-PARC PAC33
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https://kds.kek.jp/event/40624/
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