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Table 1 see Rk &
Kaon decay experiments being reviewed in this article.

Lab Accelerator Experiment Kaon decay
KEK KEK-PS (12 GeV) E246 v Kt at rest
E391aV K?
BNL AGS (25 GeV) E949 V,E787 Y K™ atrest
KEK - JAEA® J-PARC Main Ring (30 GeV) K°TO K
TREK K™ at rest
IHEP, Protvino  U-70 (70 GeV) ISTRA + v K~ in flight
OKA K* in flight
CERN SPS (400 GeV) NA48 v K2 .KE
NA48/1Y K2
NA48/2 ¥ K= in flight
NAG2 K™ in flight
FNAL Tevatron (800 GeV) KTeV v KP K
INFN, Frascati  DA®NE (/s ~ 1.02GeV) KLOEY KP+KQ Kt +K~
KLOE-2 K KC K 200
T.K. Komatsubara / Progress in Particle and Nuclear Physics 67 (2012) 995—-1018 ’\ == N
32 X1 1% 4=ﬁ=s
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J-PArRC

Japan Proton Accelerator Research Complex

Hadron
Experimental
Facility

EZ hypernuclei

AA hypernuclei
E-atomic X-rays

A hypernuclear y rays
Neutron-rich A hypern.
Pentaquark ®+ search
K'pp bound state

522

P TP
Kpp bound states
K- atomic X rays

phi meson mass

1% ductio“
R in nuclei

= target (T1)
30GeV T Y
primary beam
= R‘;\ 5

COMET: p-e conversion search




WAL

» J-PARC : U u— = U
d RFRR :/ SRR B onnlm__l
v EEB=30GeV | [Hye S §
v = EIEE=2x10"ppp ip | = 11251 GeV/c “
13 max i &S
(or 95kW, 9;;A, 5.6x103p/sec) { 1,~105 ppp @ 1 GeV /e N \\ P | P pmax?z-o GeV/c
v IRELE5 Y (EEJ‘I ) ZlIIIIIﬁ__Tj ‘ - i z’) . |K~106 ppp @ 1.8GeV/c
2sec 2sec 2sec varzah e *"""‘ * Double stages
i i i / @7 7y, Electrostatic Separators
5.2sec 5.2sec 5.2sec Ni Targe ‘/ ) = i * K/(m+p’) ~3.5@1.8GeV/c
(2x10% ppp, -9uA) NS
_;.-,,_l ,-”,_/ : e ,
: _mm,.:‘-ﬁ WY LT{/ - "“'\./, o
T EESE RIS Pra £ 0.8 GeV/¢ B0 - Poen2GeV/e T

EBEZEEHRRISE N, ELLH

* 1,~10¢ ppp @ 0.8GeV/c pik

— R =E o = f
| b T ;
4 Rl
Prog. Theor. Exp. Phys. 2012, 02B009 | (|
— I I I

“l,, =1.8x107ppp.
* pencil-beam of 7.8sr

B

P e || N
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» J-PARC :
% K1.8:
s K1.8BR:
s KI1.1BR:

Px=~1.8GeV/c for £ Hyperon production (45K)
Px=0.8~1.2 GeV/c, for A Hypernuclei Physics, Kaonic Nuclei etc.
Px<=0.8 GeV/c, for stopped-kaon experiments.

S KERI .

o K Px=1.8 GeV/c, L=10°s"!
KI1.8 K1.8BR KI1.1 KI1.1BR
Design
Max. mom. 2.0 1.1 1.1 1.1
(GeVl/e)
Prod. angle —6 —6 +6 +6
(degrees)
Length (m) 45.8 31.3 27.9 21.5 20.6
l Acceptance 1.5 2.0 1 5.0 7.8E-3
(msr-%)
Separator 6 mx2 6 mxl 2 mx2 2mx1
Max. field 80 kV/cm 80 kV/cm 50 kV/em 50 kV/em
Measured ES1/ES2 ES1 under ES1
Performance 50/40 50 const. 40
kV/iem kV/em kV/cm .
Kaon intensity/ K- K- K+ KL p/spill = 2/ (2:5 '512) p/sec
10" proton (1.8 GeVic) (1 GeV/c) (1GeVic) ~027*s
on Pt 6 cm 1.3E+6° 8.1E+5 1.6E+6 2.1E+7
K7all 0.15 0.03 047 !\ =
i | o [ S — 2
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Table 1
> J 'PARC . Status of the experiments at the hadron experimental facility described in this article.
Subsection  Experiment Beamline  Beam Status
H. Ohnishi, F. Sakuma and particle
; ; Salal E19 High-resolution search for ®* pentaquark in 7~p — K~ X reactions K1.8 T Completed
T Ta_kahaShl / Prog ress in 3:1.2 E42 Search for H-dibaryon with a large acceptance hyperon spectrometer  K1.8 K~ Forthcoming
Particle and Nuclear 3.1.3 E45 3-body hadronic reactions for new aspects of baryon spectroscopy K1.8 K~ Forthcoming
PhySiCS 113 (2020) 103773 3.14 E72 Search for a narrow A* resonance using the p(K—, A)n reaction with  K1.8BR K~ Forthcoming
the hypTPC detector
3.5 E50 Charmed baryon spectroscopy via the (7, D*7) reaction high-p T Planned
3.1.6 E16 Electron pair spectrometer at the J-PARC 50-GeV PS to explore the high-p p Ongoing
chiral symmetry in QCD
317 E26 Direct measurements of  mass modification in A(sr ~, n)w reaction K1.8 T Planned
and w — 7% decays
E29 Study of in medium mass modification for the ¢ meson using K1.8BR D Planned
¢meson bound state in nucleus
32.1 E57 Measurement of the strong interaction induced shift and width of K1.8BR K~ Forthcoming
the 1st state of kaonic deuterium at J-PARC
3.2.2 E62 Precision spectroscopy of kaonic helium 3 3d — 2p X-rays K1.8BR K~ Completed
3.2.3 E31 Spectroscopic study of hyperon resonances below KN threshold via K1.8BR K~ Completed
the (K—, n) reaction on deuteron
324 E27 Search for a nuclear K bound state K~ pp in the d(z*, K™) reaction K1.8 at Completed
E15 A search for deeply-bound kaonic nuclear states by in-flight K1.8BR K~ Completed
3He(K —, n) reaction
337 E10 Production of neutron-rich A-hypernuclei with the double K1.8 T Completed
charge-exchange reactions
3.3.2 E13 Gamma-ray spectroscopy of light hypernuclei K1.8 K~ Completed
333 E63 Proposal of the 2nd stage of E13 experiment K1.1 K~ Planned
334 E40 Measurement of the cross sections of X'p scatterings K1.8 G Ongoing
3.3.5 EO7 Systematic study of double strangeness system with an K1.8 K~ Completed
emulsion-counter hybrid method
3:3.6 E05 Spectroscopic study of Z-hypernucleus, 152Be, via the 12C(K—, K*) K1.8 K~ Completed
reaction
E70 Proposal for the next EO5 run with the S-2S spectrometer K1.8 K~ Forthcoming

3137 EO3 Measurement of X-rays from Z-atom K1.8 K~ Forthcoming
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Q /KN FoERARFEERSRUMHL
Q J-PARCINE:
v %174 528 (electrostatic separator, ES)
v ZBRIRLE (Slits)
v ZEYMERRIRNZE (GastAeroge|+Water)

KRRt

K1.1BR ES
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> IRERLT WA
v Geant4#il10° S EHBAL (BEE=6em)

Proton Beam

S
© Sweeping
0 10° : S 7+10cm
c (@)
é .08 Geant4, Proton 9.3GeV, 108 protons on Be 6cm
10’ 8
. E& T =2.603 x 10 %s, cr = 7.805m
10° K*: 5&7=1238x10"%s, cr = 3.711m

I T TTTTmy T Ty T T T T IIIIII"’

[ TTIm T 1T

I TTTIT

10° ' EH& T =05.116 x 107 %s, ¢ = 15.34cm
A 1.0GeV /c:
10
7t : d=0.9904 x 7.234 x 7.805m = 55.92m
10° K*: d=0.897 x 2.259 x 3.711m = 7.52m,
K} : d=0.897 x 2.259 x 15.34m = 31.08m
2
10 4.0GeV /c:
10 7 d=0.99939181 x 28.677 x 7.805m = 223.69m
K*: d=0.992 x 8.164 x 3.77lm = 30.05m
1 a a ko KO K K?: d=0992 x 8.164 x 15.34 = 124.23m

4 I 3 e+ e~ ve '77(/‘ D]w l’mu 4

Particle Type
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> HIAFIR R FIRIEFIE
» B-Ring=E: 1.8x10!2 p/sec (IRS|H), 4.5x10! p/sec (1€5|1).
* 9.3GeVRSERMI.8x10!2 p/sec (FE) + 6cm Bed

= Z2W32.6KNRALKBEN STNENRETTE) , AEEFHEE:
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L(s1 mt T K* K~ i w
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v J0R XA 6cm Pt (Platinum), KYGEitHI8001~204Z

=% v LIRSMASH, JAM2,GiBUUL

> XTHJ-PARCHIKSF IRt
» 30GeVERFERR, =E=5.6x1013p/sec, 6cm Pt &F

v K1.8: Px=2.0GeV/e, L =1.9x100s"!
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pi+ /sr /(GeV/c) per interacting proton

K+ /sr /(GeV/c) per interacting proton

RN F 2L

> AR «  arxiv:2108.07591v2 (Models have tuned with exp. data)

8 GeV/c Protons on Be Production Target
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K, Momentum Distribution
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» J-PARC K’ Beam & KOTO Experiment
Distribution of events 5
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Table 7 : ——Magnetic field (2 tesla
Resultant K? flux at the exit of the beam line. The K? yields for the Ni and the Pt targets and their ratio were summarized, together with the expectations by MC T1 target (nickel) 0 )Vacuum on
simulations. The first uncertainties are statistical and the second ones are systematic (discussed in Section 4.3). n Hlim,
Target Flux (normalized to 2 x 10' POT) KL _1st collimator X )‘.b
_____ p—— — 35 —-
Data GEANT4 GEANT3 FLUKA 0‘0\-\5 :L’x'
oo ¥ R
Ni (54-cm-long) (194 +0.05°82) % 107 0.74 x 107 151 % 107 207x107 | ¥ (30 ceV) 1ron —
Pt (6.0-cm-long) (419+0.09* 247 x 107 1.52x 107 2.38x 107 3.24x 107 Tungsten alloy
Pt/Ni ratio 2]6300;69 2.05 1.58 1.56 oton absorber(lead)
0 5m 10m

] v [ .l-
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Q J-PARC E R E Z ZKN F R FRFIEITIE10EISLIE TN B (K 1.8 line: Px<=2.0GeV/c K-, 10° p/sec)

O HIAF vs J-PARC:

= HIAF: 9.3 GeV, 1.8 x 102 p/sec (1R5] H)
= J-PARC: 30 GeV, 5.6 x 10"3 p/sec (|2 5] )

O HIAF S Re & im o] Wit — kK- F R R &
BA32.6K, #EE D iT <300W RMB, ZF[a]E%, LTREFAPER (BT p/KnE)
= §P/P~+/-2%, O(xJ7[a]) ~ +/- 50mrad, @(Y-/3[A)) ~+/-15 mrad
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» J-PARC :

Experimental Setup for E31
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