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=N-AA coupling in S=-2 systems
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HYP
HYP 2022

from 2018 to [t

s+ H production experiment submitted a proposal on

b7y use of . decay pion spectroscopy of , °H
-'H production and decay (E75 Experiment)
at J-PARC i

H. Fujioka (Tokyo Tech), Dec. 2019

T. Fukuda, E. Hiyama, T. Motoba,

T. Nagae, S. Nagao, T. Takahashi submitted a proposal on

7H production
- HYP (E75 Phase-1 Experiment)

2013
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= hypernuclei and double-A hypernuclei

= capture in C, N, O (emulsion)

E7H — AEH +n+n
———»| double-A hypernuclei

= hypernuclei

(K™, K™) =N-AA weak
reaction 12~ _) 132]36: £70 (2023) conversion decay
'Li —» JH: E75 Phase-1(2023) \ H: E75 Phasez2

The E75 experiment will bridge
= hypernuclei and double-A hypernuclei
with =N-AA conversion.
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s-shell double-A hypernuclei

Many theoretical calculations
supports the existence of

the A = 5 isodoublet (AEH-AiHe)

L. Contessi et al., Phys. Lett. B 797, 134893 (2019)
G. Meher and U. Raha, Phys. Rev. C 103, 014001 (2021)
H. Li et al., Eur. Phys. J.A57,217 (2021)
and references therein

J-PARC E75 Experiment

e : 5
will investigate , ’H.

H. Fujioka, T. Fukuda, E. Hiyama et al., J-PARC P75 Proposal
https://j-parc.jp/researcher/Hadron/en/pac_1901/pdf/P75_2019-09.pdf
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Production and Decay of , ’H

Mass of » 2H will be determined
(decay pion spectroscopy)

 ~132—135MeV/e

Cylindrical Detector System
with a solenoid magnet

and a time projection chamber
(borrowed from LEPS/SPring-8 Gr.)

M. Uchida, Y. Taki, T. Tanaka (Tokyo Tech.)
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Characteristicsof ZH (=a+n+n+ &)

1. Close to the onset of Z binding

® Many calculations predict a bound state (next page)

cf. A=4 NNNZE: bound or unbound, depending on the ZN interaction
E. Hiyama et al., Phys. Rev. Lett. 124, 092501 (2020)

H. Le et al., Eur. Phys. J. A 57, 339 (2021)

® suited to investigate a= interaction (Prof. Hiyama’s talk on Monday)

@ simple level structure: probably only one bound state, no excited bound state

2. Limited decay modes
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= binding energy

ESC04d ND

narrow (<1MeV) bound state or not? 0 MoV i 0 MeV )
——————— oL +N+n+Z ——————— 0 +n+n+=
SEH(OL E7)cgHN+N
Table 1 &= separation energies Bz and estimated decay widths I for __9 '86 —_ 6Het+=- ____=057 ¢ Het+= —
A = 4 — 7 & hypernuclei. All calculations are based on the YY-EZN 514 (=) ln+n B —0.96
interaction NLO(500) and the NN interaction SMS N*LO+(450). Both = A D
potentials are SRG-evolved to a flow parameter of ANN = Ayy = —-1.71
1.6 fm™L. The values of Bz in NNNZ, SEH and 7EH are measured with 1 /07"
respect to the binding energies of the core nuclei *H, “He and °He, N —2.52
respectively 1/2 _306
Bz [MeV] I' [MeV] o
E. Hiyama et al.,, PRC 78, 054316 (2008)
THAT,0) 0.48 4 0.01 0.74
Tn(0t, 1) 0.71 4 0.08 0.2 : :
Ln(1+, 1) 064+ 011 001 interaction model | B [MeV] T [MeV]
TH(T, 0) - - ESC04d 1.80
_I_
SHE™, b 2.16 +0.10 ND 1.55
TH(AT, 3) 3.50 +0.39 {02 HAL (t/a = 11) 3.15

H. Le et al., Eur. Phys. J. A 57, 339 (2021) E. Hiyama, private communication
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Characteristics of JH ( = « +n+n+ "_)

P o N Prog. Theor. Exp. Phys. 2036706301 (17 pages)
. L OI 10 1093/ptep/ptaa047

1. Close to the onset of E binding

Statistical doublepmﬂeMar formation from

=~ absorption at rest in light nuclei

° °
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LH—3} H+n+n ~11 MeV, BR~90%
H+2n BR~50% AH(O".17) + A + 2n

—"H+A+n+n ~7 MeV,

80 BI’(AAH) -t
70 | Bl’(AH) A -

—TH*+A+n+n ~6 MeV,

Branching ratio (%)

—
e

—H+A+A+n+n ~5 MeV. S ——
0o 1 2 3 4 5 6
Only 4 deCay mOdeS k|nematlca”y allowed Eseparationenergyin;H(MeV)
l. Kumagai-Fuse, Y. Akaishi, Phys. Rev. C 54, R24 (1996) A. Ohnishi et al., Prog. Theor. Exp. Phys. 2020, 063D01 (2020)
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Experimental setup

S-2S spectrometer
TOF

00
Kt oL
) C-‘

1.37 GeVic il the same setup

as for the E70 exp.,

Water
Cerenkov except for
Aerogel the target
o ?f:ia]\c:nbers R Q2 (10g/cm? Litarget)
? m SR o
5-25 K-beam ¥ Target
1.8 GeVict E70 experiment w/ S-2S
\B:w"“ Mr. Harada's talk (today, next session)
as and Dr. Gogami’s talk (tomorrow)
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'H formation s
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H. Fujioka. T. Fukuda, E. Hiyama et al., E75 Phase-1 Proposal
https://j-parc.jp/researcher/Hadron/en/pac_2001/pdf/P75_2020-02.pdf

exp. resolution
3. 5IVIeV(FWHM)

E. Hiyama and T. Koike, private communication
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Summary and Outlook

® The J-PARC E75 experiment will investigate almost the lightest double
strange nuclei, -H and A /fH

® _H will be the lightest Z hypernuclei produced experimentally than ever.
Probably it will be close to the onset of Z binding.

® Only four decay modes are allowed. Among them, a dominant decay mode
into , EH + 2n will be utilized to produce , EH in future.

® We expect the missing-mass resolution of 3.5 MeV in FWHM with a thick
target. Possible extension with a thinner target to improve the resolution?
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