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Present Hadron Experimental Facility (HEF)
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Achievementsn Researchut the Hadron Experimental Facility

4 Flavor Physics Y Hadron Physics YV | Strangeness Nuclear Physics

v O “ "’[search @ KOTO Observation of an exotic hadron bound A lot of progress imypernuclearesearch
A Approaching the SM sensitivity system including Kmeson A Clarified attractive S=2 XN interaction
for CP violation A Established a new direction to and deepened S=1 LN, SN interactions
W canss |Smane [o understand mesorbaryon int. _ N y
< 400? = :—I_ I ' EL IachEPra;lce L!orrelcted Observatlons Of .\ &
KOTO 2021 E ;5;:: }I’f’,ﬁﬂ',"ﬁ‘;z,w - 70—;;: ‘Ng 300 < g < 600 MeV/c- X hypernuclei .
Single Event <3 .g [Tt || | Keonicnudeanga g1 1w
e e . E K ! 40085825 | z().ooi . LG50 - - Differential cross sections of Z'p scattering
Sensifvity = £ i e e N ()
9 x 1010 sof 0.165:006022 [0 gso_ w . i || Bl S »
100630003000 4000 5006 6000 o = i #I;h all EL +%i +_
Rec. Zyx (mm) -cj'E'ZO 1® %20_ i w ] 27:5%4‘“/%@“%“ ’;H ’L%w* !
w> 15 4 £ ! b g ‘ ‘ e %q;_ ‘ -
BranChing ratio (BR) % % 10 1 ) l‘[L‘ E‘ID-E _L//%w+# T EUJ& p,=650-750 (MeVic) ; zﬂso-esomevﬂ:] :
108 5 = 2 1 . N T ST zs'.z] za; 50 §Z Jﬁ #lﬁ[ First precise
10 KOTO 2015 (<3.0x109) E 2 Pole position | i i}* C %ﬁ@;: || SN scattering
sensitivity SR I N | E— Mﬁ%ﬁ o Iﬁ}\ .
o KOTO 2021 (<2.2x10-9) oo 1 ofL(1405) I B X
2021 Grossman-Nir bound w ; . I . | £ —_— I\ | +
(~7x10-19) 1350 1400 1450 1500 20 {3 i 1/27 S o ‘ w127
7L mass [MeV/c?] ’ +0.02 E,=1.406 ‘
1 10 : e 0003 / He
10 Ultra-precise |z | Chargesymmetry | o'+ WPARCEL);
Seareh don I M (3x10-11) measurement |* | ol breaking in the |7 o | A_—¥
apProafing 4 ()1 1 of kaonic atomg % | L N interaction v iHe
\ predlct\on I A o ” 2psh|0ft (eV) ’ j BA [MeV]




NeW ResearCh PI’Ograrm the I_Iadron E(perimental Facility

—

Flavor Physics

(2023-)

A Search for charged lepton flavor
violation
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Search fomA e conversion @ COMIMeasurement of spectral modification

Hadron Physics YV | Strangeness Nuclear Physics

Highresolution spectroscopic study of
S= 2 X-hypernuclei(2023~)

A Provide accurate and systematic
information on XN, LL interactions

S

of f meson in nuclei (2020~)

A Investigate masgyeneration
mechanism of hadrons
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YN Scattering
¢ Extending NN to BB InteractioQ

. Precision data o%p scatterings obtained around 46800 MeV/c (E40)
V Precise data allow detalled study $b interaction vs. theory

K. Miwa et al., PRC104(2021)045204 T.Nanamuraet al., PTEP2022(2022)093D01
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Hypertriton ( ()

¢ Important Benchmark in Hypernuclear Physics

., Hypertriton binding energy measured by two experiments:
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X-hypernuclel In Emulsion o

C First Step to theXN Interactiong

. Attractive X-nuclear potentialvas confirmed from observation of
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X-hypernuclel in emulsion (EO7)
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X-hypernuclel In Emulsion .

C First Step to theXN Interactiong

. Attractive X-nuclear potentialvas confirmed from observation of
X-hypernuclel in emulsion (EO7)
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X-hypernuclear Spectroscopy -

¢ Toward a Precise Determination of trPéN Interactlonq
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X-hypernuclear Spectroscopy -

¢ Toward a Precise Determination of théN Interactionc

, Systematic measurements will be strongly -z~ ~— =g - -
promoted at IPARC, starting from E70
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Kaonic Nuclel

M(Ap) M(Kpp)
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Kaonic Nuclel

¢ Toward a Further Understanding of Kaonic Nucrtel
. Systematic measurements will be carried out ‘
at JPARC, starting from E8O v Solid angle: x1.6

AMass number dependence MY
A Binding energy, Branching ratpdependence, ..
A Spin/parity determination e
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¢ First step toward studying immedium modification of thef mesonc
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Hadron Experimental Facility €Xtension
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Hadron Experimental Facility €@Xtension (HEFEX) PFOJECt

expand research programs

at the Hadron Experimental Facility D

to further explore - p
Origin & Evolution of Matter N

(20095")
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1 production target (T1) =

1 secondarycharged beamline (K1.8/K1.8BR)—" o
1 neutral beamline (KL) * | | S 1 new production target (T2)

1 primary beamline (Higip) S 4 new beamlines (HIHR, K1.1/K1.1BR, KL2, K10)

1 muon beamline (COMET) S 2 updated beamlines (Higp (p20), TestBL)
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Expanded Research
A Ultra-high-resolutionL hypernuclei PrOg raims

Spectroscopy at the Extended Facility
A intense dispersion matcheolbeam

A Systematid. N scattering measurement
A intense polarized. beam

LR RS RS B B F B 0 0 K B _§ NAN BB § Q2N R & LN B _§ B QN % FJF RN JN

A Highresolution charm baryorspectroscop
A intense highmomentump beam

A Highresolution multi-strange baryon

spectroscopy
A intense highmomentum separated K beam
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A Most sensitivelt; © Z hh measurement
A intense neutral K beam




