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Eleciron beam vs. meson beams JLlab,
(e,e'K) MAMI

) @ Excellent mass resolution
~ 0.5 MeV (FWHM)

Absolute energy calibration
p(e.e'K*) A, X0

Thin target (isotopically enriched)

eg. 49048Cq, 3H /
1-2 MeV resolution /
Normalized to '2,C mass

HIHR

Excellent mass resolution
<0.4 MeV
Thin target (isotopically enriched)




HaprON EXPERIMENTAL FAciLiTY EXTENSION (HEF-EX)
PROJECT CAE PARC

Present facility

Nk

(1:20)

1 production target (T1) +

2 charged beamlines (K1.8/1.8BR, High-p) 1 new production farget (T2) +
1 nevutral becm?line (KL) 4 new beamlines (HIHR, K1.1/K1.1BR, KL2, K10) +
1 muon beamline (COMET) 2 modified beamlines (High-p (720), Test-BL)




Medium to heavy hypernyclei

Hyperon Cluster C¢

Nucleon Faddeev Hyper AMD
Scattering NCSM Rel. MF ...

ChEFT
Femtoscopy

Micr . Im-medium BB interaction Meson exchar@e models
Lo fopic ojole (Density dependence )

Touchstore  Macroscopic

FOS of NS Astronomical observations

GW, X-ray telescope info.




JLab Hall-C 2009




Two solar mass neutron stars
E12-15-008: 4048 Ca targets

E12-19-002 Light targets E12-17-003 °H tardet

E12-18-013 208 Pp targets
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JLab ET12-17-003

An inferaction study
by investigation of Ann resonance
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K.N.Suzuki et al. arXiv:2110.09104 (submitted to PTEP)



PRELIMINARY RESULT

Difference between data and simulation
QF—A distribution with JLab standard simulation code (SIMC)
Physics : fermi momentum, spectral function, kaon decay, radiative correlations

— Possible FSI effects
SIMC - JLab standard | (1) SOme events around threshold exist.
simulation code (2) there are excess events(0 < —B, < 20 MeV)
which are not explained by SIMC.
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From K.ltabashi, APFB2020



Two solar mass neutron stars
E12-15-008 4048 Ca targets

E12-19-002 Light targets

F12-17-003 3H tardet

E12-18-013 208 Pp targets



Microscop
becomes more important!

© HENNING DALHOFF/SCIENCE
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Based on our knowledge on Baryonic Force:
(p=2~3py)

28 AFDMC by Lonardoni

J0740+6620 (2019/9/18 2.14 Mgsol, Green Bank Obs.)

2.4
— s, NP Too Soff EOS

2.0

AN + ANN (1I) PSR J1614-2230 Contradict

16 th =3 .
> 0.56 fm
PA fo
1.36(5) Mg

12 A observation

o = 0.34(1) fm~3 2 Mg Neutron Stars
0.66(2) Mg

0.8

04 AN
P =0.24(1) fm™3
0.0 Additional Force
10 11 12 13 14 15 16

R [km] to make EQOS sfiff

AFDMC by Lonardoni et al. PRL114 (2015) 092301, updated (201 6) /

ESCO8c + 3B/4B RF : G-Maltrix Calc. by Yamamoto et al., PRC 90 (2014) 0458085.
Variational Meth. + AV18+UIX by Togashi et al., PRC 93 (2016) 035808




From Hypernuclel 1o NS

E12-15-008
Iso-spin dependence

E12-19-002

4
AH
AH o 3H

Asymmetric parameter

E12-20-013 ¢ / dependence



PHENOMENOLOGICAL 3 BRF+-AFDMC

Ct :Parameter to gauge
Ann conftribution

IN ANN potential /

OCal(e ,e'K*)0,K and , “Ca(e, e'’K*)*,K

E12-15-008
accepted with GRADE A.
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. HKS+HRS+PCS@Hall-A

New Pair Charge Sep. Mag.

=R fArgets = GEANT4 Simulation: T. Akiyama
Solid target design: Y.R.Nakamura

HKS+HES+PCS@Hall-C




HYPERTRITON (3H) PUZZLE T.Gogami JLab PAC4S

E12-10-002 Approved by PACA49 Introduction of
SE— Cryogenic Gas Targets

m yste! mmu uncertainties
== Average hypertriton lifetime
- E xpected lifetime H. Kamada et al, Phys. Rev. C 57 (1998) 1595
+=+ Expected lifetime J. G. Congleton, J. Phys. G 18 (1992) 339
—. Expected lifetime M. Rayet, R.H. Dalitz, Nuo. Cim. 46 (1966) 786

Lifetime (ps)

Short lifetime contradicts

‘ ======F;======'=:==;I,’=(._.- T -I-O ShO | | OW biﬂding
SR

f i
HypHI ALICE(
STAR(l)

@ STAR(ll)

FIG. 2. Lifetime of A hypertriton s ed in Ref. [21]. Experimental data labeled a
obtained in bubble chamber and emulsion experiments.

T.Gogami et ol. : : 98+
JLab E12-10-002 Proposal (2021) . e s 24+

2.04 & (.04 =+=recheeee
2.157 +0.005+0.077

~H, fH Spectroscopy

thAf, KE. BN, LK YIERFREHCER
ABsSYt| = 20 keV, |ABSYS| = 55 keV
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-l G 2’Al(e,e’K*)?" \Mqg: Expected Spectrum @20uA
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7/21.9/2% © s0F p-orbit splitting
- o Quoted from Dr. M. Isaka’s slide 1 05 due to the triaxial deformation
| 3/27.5/2i—— | M. Isaka et al. Phys. Rev. C 94, 044310 (2016).| —20 5 10 _
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Sep. 21, 2021
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» (e,e’K*) opens a door of sub-MeV spectroscopy of A hypernuclei at JLab.

» Experiment of SH(e,e’K*)X :  Upperlimit for Ann states
An FSI analysis In progress.
» New programs: Hypertriton puzzle and CSB study ( AH, rH),
Tri-axial deformed hypernucleus (?{Mg)
Isospin dependence (*3K, *?K),
Heaviest hypernuclei (“°3TI)
Hall-A (Good S/N, moderate Res.) vs Hall-C (Good Res., mod. S/N)

Complementary to (r,K*) Spectroscopy aﬁ—l IHR



