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UPDATES FROM JLAB (APR 2021-)

TG et al., PRC 103, L041301 (2021) 
(DOI: 10.1103/PhysRevC.103.L041301)

K.N. Suzuki et al., PTEP 2022 (1) 013D01 (2022)
(DOI: 10.1093/ptep/ptab158)

+ Kosuke (Tohoku Univ.) + Bishnu (Hampton Univ.)



NEXT EXPERIMENTS; LIGHT TO HEAVY
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T. Motoba, JPS Conf. Proc. 17, 011003 (2017)
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 Next page

https://journals.jps.jp/doi/abs/10.7566/JPSCP.17.011003
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COLLABORATION MEETING (DEC 7—9, 2021)

https://wiki.jlab.org/tegwiki/index.php/Hypernuclear_CollaborationMeeting_2021Dec

Discussions have been made to share the latest information with the collaborators

https://wiki.jlab.org/tegwiki/index.php/Hypernuclear_CollaborationMeeting_2021Dec


JLab Hypernuclear Collaboration (Experimentalists)

Collaborators 
(~ 50—100)

Core members
(~20)

Spokespeople (7) Directing the team
Communicating with JLab 

Detector development / test / commissioning
Simulation
Data analysis 
Leading the collaborators

Preparation / conduction of the experiment
Shift taking 

+ … 

 Univ. Tokyo



Engaging between theoretical and experimental work
Reaction State etc. Structure (calc.) Cross section (calc.) Experiment

3H 𝑒𝑒, 𝑒𝑒′𝐾𝐾+ 𝑛𝑛𝑛𝑛𝑛 nnΛ / FSI 〇 / ? ×/ × 〇 / in progress

3He 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
3H 1/2+/

3/2+, T=1 〇 / ? 〇 / × (T. Mart et al., PRC 78, 01004 (2008)) Next (E12-19-002)

4He 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
4H 1+ 〇 (Motoba, JPS Conf. Proc. 17, 011003 (2017)) 〇 (Motoba, JPS Conf. Proc. 17, 011003 (2017)) Next (E12-19-002)

6Li 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
6He 〇 (E. Hiayama et al., PRC 53, 5, 2075 (1996)) × Next (E12-15-008)

9Be 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
9Li 〇 (Motoba et al., PTPS 185 (2010)) 〇 (Motoba et al., PTPS 185 (2010)) 〇 (Halls A and C)

11B 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
11Be 〇 (Umeya, Talk in JPS meeting 2022) 〇 (Umeya, Talk in JPS meeting 2022) Next (E12-15-008)

27Al 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
27Mg 〇 (Isaka, talk in PPPY-Λ2021) × Next (E12-19-002)

40Ca 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
40K 〇 (Motoba et al., PTPS 185 (2010)) 〇 (Motoba et al., PTPS 185 (2010)) Next (E12-15-008)

48Ca 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
48K 〇 (Umeya, talk in WEPH2021) 〇 (Umeya,  talk in WEPH2021) Next (E12-15-008)

208Pb 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ

208Tl 〇 (Motoba, JPS Conf. Proc. 17, 011003 (2017)) 〇 (Motoba, JPS Conf. Proc. 17, 011003 (2017)) Next (E12-20-013)

Calculations by different frameworks are necessary for data analysis & discussion 
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New findings
• ΛN Interaction, ΛN-ΛΣ coupling
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New findings
• ΛN Interaction, ΛN-ΛΣ coupling
• Multi-body feature (cluster, deformation) etc.

Feed back

 Interaction
 Model

Phenom. models
LQCD

Technical design/development

New idea

• Isotope targets  isospin dep. 
• Isobaric targets  delta dep. with the same A
• pp(e,e’π+K+)nΛ More n rich? 
• p(e,e’K+K+)Ξ- Ξ hypernuclei?
• etc.

Next after next



Let’s continue close discussions!
2020
 Workshop on Electro- and Photo-Production of Hypernuclei 2020

http://physics.daliborskoupil.cz/workshop2020.html (Feb)
 Workshop on Electro- and Photoproduction of Hypernuclei and Related Topics 2020

http://physics.daliborskoupil.cz/onlineWS2020/ (Dec)
2021
 Workshop on Electro- and Photoproduction of Hypernuclei and Related Topics 2021 

http://physics.daliborskoupil.cz/rezWS2021/ (Sep)
2022
 Hypernuclear Investigation with Electromagnetic Interaction (HIEI2022)

https://wiki.jlab.org/tegwiki/index.php/HIEI2022_20220316 (Mar)
 Workshop on Electro- and Photoproduction of Hypernuclei and Related Topics 2022 

(Sep?)

WEPH 2020

WEPH RE: 2020

WEPH RE: 2021

WEPH RE: 2022

HIEI 2022
比叡

http://physics.daliborskoupil.cz/workshop2020.html
http://physics.daliborskoupil.cz/onlineWS2020/
http://physics.daliborskoupil.cz/rezWS2021/
https://wiki.jlab.org/tegwiki/index.php/HIEI2022_20220316


Czech Republic, Feb 2020

Multi-body (strangeness) system bound by the strong interaction

We are

WEPH 2020 PPPY-Λ 2021

Sendai, Japan, Dec 2021

(web page)

https://wiki.jlab.org/tegwiki/index.php/Ws_pppy-L_2021


SUMMARY

• Isotope targets  isospin dep. 
• Isobaric targets  delta dep. with the same A
• pp(e,e’π+K+)nΛ More n rich? 
• p(e,e’K+K+)Ξ- Ξ hypernuclei?
• eta’
• etc.

What’s next?

ΛNN force
Λ

208Tl





BACKUP



ETA’

Preliminary

𝑝𝑝(𝑒𝑒, 𝑒𝑒′𝑝𝑝)𝜂𝜂𝜂

Proton target Tritium target
Data exist already ( E12-17-003)
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Isobaric hypernuclei
 48Ti 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
48Sc

 (Z, N) = Λ48Sc (21, 26) vs. Λ
48K (19, 28)

 the same mass number, but the different δ

 40Ar 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
40Cl vs. 40Ca 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
40K

 46Ca 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
46K vs. 46Ti 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
46Sc

 48Ca 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
48K vs. 48Ti 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
48Sc

 50Ti 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
50Sc vs. 50V 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
50Ti vs. 50Cr 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
50V

 54Cr 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
54V vs. 54Fe 𝑒𝑒, 𝑒𝑒′𝐾𝐾+

Λ
54Mn

58: Fe, Ni
64: Ni, Zn
70: Zn, Ge
74: Ge, Se
76: Ge, Se
78: Se, Kr
… a lot

• 13C 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
13B

• 14N 𝑒𝑒, 𝑒𝑒′𝐾𝐾+
Λ
14C
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