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Japan Proton Accelerator Research Complex (J-PARC)
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12C(K~, K*)12Be spectroscopy

P. Khaustov et al., PRC 61 (2000) 054603
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e ¢ BNL J- PARC J- PARC
PSS E224 EQ85 89 + 14 nb/sr (0 < 8 deg)
Resolution in 99 14 42 + 5nb/sr (0 < 14 deg)
FWHM (MeV) = Vz < 14 MeV

Best precision!
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J-PARC EO5 at K1.8 beam line

Analysis by Dr. Y. Ichikawa
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Y. Ichikawa et al., PTEP 2020, 123D01 (2020)
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https://doi.org/10.1093/ptep/ptaa139

Result (J-PARC E05), 8 MeV (FWHM)

Y. Ichikawa et al., PTEP 2024, 9, 091D01 (2024), https://doi.org/10.1093/ptep/ptael33
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https://doi.org/10.1093/ptep/ptae133

E70 Experiment for higher resolution

Ap/p=10X10*
p/p (FWHM)

K1.8 beam-line
spectrometer
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The first beam in June 2023

Beam through at p = 1.4 GeV/c (i)
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S-2S detector system worked
well (c.f. E70 PAC
presentation, July 2023) > R S0 LW

physics run in 2024 f3 1.::32 1.:;4 1.::33 1.:4 1.4:1.2 1.4 1.;6[(13.;31.\3”;].5
Momentum (GeV/c)
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https://researchmap.jp/gogami/presentations/42881225/attachment_file.pdf
https://researchmap.jp/gogami/presentations/42881225/attachment_file.pdf

Beam time request before summer 2024 (shown in the last PAC)
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(6d — 17.97 h) + (80kW X 2.5d)

~ 7.5 days request
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= 26.5 days (+ 1 day for E96)
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Beam time request before summer 2024 (shown in the last PAC)




Commissioning
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After the second commission{ng beam tim



Direct measurement of energy loss in target

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

AFT

K-

Thick target ...
— But, high resolution!! ~900-ch of scintillation fibers (CH)
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https://doi.org/10.1051/epjconf/202227103006

Direct measurement of energy loss in target

T. K. Harada, EPJ Web Conf. 271 (2022) 03006
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https://doi.org/10.1051/epjconf/202227103006

Energy loss in AFT

Ek18-Es2s vs AFT Eloss

Active Tib el
(aFT)

Efficiency
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Efficiency

oarrT/E = 5. 9% —> The cause is being
(c. . 3.2% in 2023) investigated

Contributions from S-2S and K1.8 beam line were
subtracted (< by using data w/ and w/o AFT)

Layer

T. Gogami (Kyoto Univ.), Hypernuclear experiments B
at J-PARC by using S-2S, WEPH RE:2024, CAS, Rez, Czech Republic ngPH 1 5 /30



« target: AFT (CH)
e 5. 7%x10° K beam

=~ from p

882 events

| ! Q! e : e -

Mass squared (GeV/c2)?2 Missing mass (GeV/c2)

_ @ 8" .
Particle identification = events from p targets in AFT
-~ a were opserved as expected In
o & termg®ofgstatistics!!
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Missing—mass resolution (status)

Spectrometer AFT
AM
Gase | (2) | () | OBpeam | ABscar | /(MeV/c) | RemerK
poh | o | UMD (lleV)
A 10 5 0.9 0.9 2.0 Design
i NG S . L L N4 AL -
: B 18 18 1. 34 1. 31 3.9| Present

=> Better than J-PARC EQ5 by a factor of 2
=> We will keep working on improving to the design value
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Expected spectra

Theoretical prediction taken from T. Motoba, S. Sugimoto, Nucl. Phys A 835, 1-4, 223-230 (2010)
Hyperon-Nucleon interaction = ESCO8c
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The best resolution spectroscopy would be realized!!
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Expected spectra (based on EQ05 result)
J-PARC E05 J-PARC E70

(b) QF(I" = 0) + 2Gaus

+-E05: 8.2 MeV(FWHM) " AM = 4 MeV
*=-E70: 4 MeV(FWHM) : (FWHM)
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Currently achieved resolution, 4 MeV in FWHM, in E70
- Two scenarios which E05 was not able to distinguish would be clarified!!
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Strangeness nuclear physics by S-2S

Scattering particle

Meson beam
10° particles/spill
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Strangeness nuclear physics by S-2S

Scattering particle *  ~ ¢ I

Meson beam
S = 2 S 10° particles/spill

T. Gogami (Kyoto Univ.), Hypernuclear experiments
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Strangeness nuclear physics by S-2S

X ray
Ny ‘/ Ge

6 detector

e E96:1°C+E

v ray * (E63: He)

E70: 'ZBe MESOn beam

- E75-1: ZH . .
. E94: 7Li,11B,12C 10° particles/spill
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Status of E9

2023. 6 commissioning
— One Ge+BGO detector unit for test

— Limited data for performance check
(low beam intensity, no reaction data)

. 2

Parallel data taking with E70

(carbon =~ atomic x-ray measurement)

2024.4-6 commissioning

No E96 dedicated beamtime
— Full (four) detectors!

- Enough data for evaluation of Hyperbal [-X
(Actual beam condition, (K-, K") reaction data)

718 keV (19B)™™)

Reaction x Ge
coincidence spectrum

=
D
=
=
—
=
(=]
(b

700
Energy (keV)

- Reaction ® 7 coincidence measurement
was established.
- Detector performance: OK

T. Gogami (Kyoto Univ.), Hypernuclear experiments
at J-PARC by using S-2S, WEPH RE:2024, CAS, Rez, Czech Republic

Photo in 2024.4-6 beamtime

; Ge detectors -
‘ - (Hyperball- X)

Requested beam time:
1 day (E96 dedicated) beam time
in the E70 production period

WEPH 23/30
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I. K. Fuse et al., PRC 54, R24—-R27 (1996)

5
/1/1 H m e a S u re m e nt ( E 7 5 ) A. Ohnishi, et al., PTEP 2020, 063D01 (2020)
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7Li(K_,K+)§H To be measured by
solenoid magnet 24/3()



A/S\H measurement (E75) will be talked by Ebata

on Oct 17, 2024

Reaction cross section of : : : |
N = 29 : o at rest
Li(K~,K")zH : 5
(w/o solenoid magnet) : '

=
[

=
=
n

=
[
%

0015

0.01

=—.
=
@
=
[ —
s
=
-.2
L
=
5
A
-l
=]

0.005

5086 420 2 4 &
E [MeV]

Phase 1 Phase 2 :
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Nuclear chart (Strangeness = —2 )

IBUKI

KINKA
IRRAWADDY

10 um

» K. Nakazawa et al., PTEP 2015, 033D02 (2015)
M. Yoshimoto et al., PTEP 2021, 073D02 (2021)
» S. Hayakawa et al., PRL 126, 062501 (2021)
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Nuclear chart (Strangeness
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"S = —2“ study
will start!

[yl Y4 RO / T. Gogami et al., EPJ Web Conf.
Nov 9, 2022 @K1.8 beam line, J-PARC, Japan 271, 11002 (2022).
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https://doi.org/10.1051/epjconf/202227111002
https://doi.org/10.1051/epjconf/202227111002

Mirror Hypernuclear Study (/A hypernuclei)

will be talked by Watanabe
on Oct 17, 2024

>,

J}ejﬁﬂ on Lab

Thomas Jefferson National Accelerator Facility

(e,e'’K™)
n->A\ p2>A\
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Summary

S—2S at K1.8 beamline, J-PARGC

(=» Physics data taking in 2025)

* Missing mass of Xi hypernuclei (E70, E75-1)
* X ray from Xi atoms (E96)

* \ hypernuclear study (E63, E94)

* 2 N cusp (E90)
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