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Production of double-strangeness
systems near the threshold in the
2C(K~,KHX reaction at 1.8 GeV/cC
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Outline

e Production and decay of the double-strangeness systems from

2c(k—, KHX involving double hypernuclei and H-dibaryon

/
e J-PARC E42 with HypTPC collected 0.3 M (reactior a | ‘

events data in 2021 i

|
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e Preliminary results on the E42 detector perfo ance a

binding energy spectra relative to =~+!'B syst.
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J-PARC E42

H-dibaryon search via *C(K—,K*) reaction

e SU(3) flavor-singlet dibaryon consisting of uuddss

e Collected 0.3 M (K—,K™) reaction events data in 2021

e Invariant-mass measurement of AA and £ p systems with HypTPC
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Study of £~ nucleus Potential(V,z)

e Reinvestigation of the E~—nucleus potential using the past data
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*P. Khaustov et al., PRC 61 (2000) 054603

By SCDW model calculations

L
-80 -0

o V=~ 0 with 1/2=2 MeV also
can reproduce above data.

*M. Kohno and S. Hashimoto, Prog. Theor. 123, (2010).

BNL-E906 °Be(K—, K*) reaction at

1.8

GeV/c spectrum was studied.
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e 4’ is insensitive to W,z

*T.Harada and Y. Hirabayashi, Phys. Rev. C 103, 024605 (2001)
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Experiments &~ Hypernuclear Spectroscopy

e Search for bound =~ hypernuclei in the excitation-energy spectrum
r 12C(K—,K*)EZ"X reaction
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e E42 is sensitive to determine W, by Tl L yo
decomposing the inclusive spectrum into p—, S
Z-p — AA conversion and others by HypTPC. ——
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Decay particles K*
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Hyperon Spectrometer

HypTPC
SC Magnet HTOF e Main tracker for charged decays.

e E42 target is located inside the TPC off-axis
with the beam.

HTOF

e 1m long TOF counter surrounding TPC

i iO V/cm)

T\
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Particle Identification by Hyperon Spectrometer

TPC -G - (a.u.]

HypTPC dE/dx

o < dE/dx >4y

truncate

,vs plz for reconstructed tracks of 2C(K~, K*) reactions

® O uigan! <dEldx >~ 20% for the range 0.40 < p < 0.45 GeV/c

HTOF Time-of-flight

e Flight length about 200 ~ 500 mm, 6, ~ 120 ps for z~
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Spatial and Momentum Resolutions of HypTPC

e Momentum resolution was measured with ==~ beam-through data of various momentumes.

e Spatial resolution is parameterized with intrinsic and angular dependent term(/?. y
. X = Prrack — paai

‘ ‘f\gbpad

Gy =g ~ 730 pym, o, g_;r ~ 370 pm

Momentum resolution for z—

i

II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III+

Ap/p (%)
(0))

5.5

4.5

3.5

1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
400 500 600 700 800
(MeV/c)

2.5

III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III-I-

W
O_
oL

KOREA UNIVERSITY Hodren & Nuclear Physier Lob

aswell @korea.ac.kr



Preliminary A / £~ reconstruction via the CH,(K~, K")X reaction

CH,(K—, K")X Missing-mass spectra
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Counts (/5 MeV/c?)

Preliminary Binding-energy Spectra Relative to Z~+!'B system
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Preliminary Relative Yield Spectrums of *C(K—, K*) reactions
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Preliminary Relative Yield Spectrums of *C(K—, K*) reactions
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Summary

e J-PARC E42 is searching the H-dibaryon via *C(K—, K*) reaction.
We collected approximately 0.3M (K—, K") reaction events.

e Recent theoretical study to determine =~ nucleus potential
indicates that W, is not sensitive to inclusive 2C(k~, KHX

MIissing-mass s

® E42 can decom

pectrum.

nose = p — AA conversion spectrum from the

2C(Kk—, KX inclusive missing-mass spectrum. So E42 has high
sensitivity for W,z determination.

e E42 data analysis is on-going. We hope to finalize and show
preliminary analysis result soon.
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E42 Spectrometer Acceptance

S —
fo-n-u-y Simulation 4
3 — -
% 0.8 - -
. -
% g |
B gC‘.U_ -
= 8.1
;E) q:C'.-‘i_— - -
g i e
= C.2r . -
e : = x Al 3 T T T B TR T B r'1.._._._i
05 "'ttt - _ 0 5 10 15 20
Scattering Angle [deg.] Scattering Angle [deg.]
) =i ]
= ]
(b] _
0] -
+\ — S ]
o AQK™) =0.09 sr = —
(- Z
) ]
® 0.5 GeV/c < pg+ 5 E
= .
+ —
< :
0 5 10 15 20 35
Scattering Angle [Deg.]
B St ©
aswell@korea.ac.kr At “harlt 16




Reinvestigation of the = —nucleus potential using the past data

[ 3 S M.Kohno-san’s study
?r:g [
L i
U .
3 [ 2 SCDW model calculations
=150 [ )
SR Vo= ~ 0 with I/2=2 MeV
L % sk
8 [« F
Sk v mf
2
-80 -0
Excitation Energy (MeV)
150 T T T L P '
[ U.% [MeV) ] P=1 8GerC PN
B, T TR K 300: 0,=5.5° o ]
[ -10 === | )
100 .3 717 : . :
fss2 200 ' i}
i N

N
o

1 1 1 1 1 1

100

~

d°G/dEdQ,,, [nbi(sr = MeV)]
d“o/d EdQ, [nbi(sr+ MeV)]

.
o
R Y 4

pK =1.8 GeVic |
6, =5. 5

%0 0 20 40 0 100 200

-B: [MeV] -B. [MaV]
*M. Kohno and S. Hashimoto, Prog. Theor. 123, (2010).

] AedtiZtu “hapyltT 17

KOREA UNIVERSITY Mm.mmm

aswell@korea.ac.kr



