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News 1

PHYSICAL REVIEW C 110, 014002 (2024)

Measurement of the mesonic decay branch of the KNN quasibound state

T. Yamaga,]':!: S. Ajimura,3 H. Asano.” G. Beer,*" H. Bhang,f’ M. Bragaudireanu,6 P. Buehler,” L. Busso.” M. Cargne]li,7
S. Choi,” C. Curceanu,'” S. Enomoto,' H. Fujioka,'® Y. Fujiwara,"? T. Fukuda,'* C. Guaraldo,'” T. Hashimoto,* "

R. S. Hayano,]3 T. Hiraiwa.” M. Tio.! M. Tliescu.'” K. Inoue.” Y. Ishigl,lro,]2 T. Ishikawa.'® S. Ishimoto,' K. Itahashi,> '
M. Iwai,' M. Iwasaki,>* K. Kanno,"” K. Kato.'? Y. Kato,? S. Kawasaki.'' P. Kienle,'””" H. Kou.'® Y. Ma.>" J. Marton,’
Y. Matsuda.'® Y. Mizoi.'* O. Morra.® R. 1\/Iurayam::1,2 T. Nagae,12 H. Noumi.>' H. Ohnishi.”* S. Okada.** H. Outa.>"
K. Piscicchia,”!” Y. Sada,”® A. Sakaguchi,'' F. Sakuma,”'>-¥ M. Sato,! A. Scordo,'” M. Sekimoto,! H. Shi,” K. Shirotori,”
D. Sirghi,'"® F. Sirghi,'*® S. Suzuki,' T. Suzuki,'® K. Tanida,”' H. Tatsuno.?> M. Tokuda,'® D. Tomono,’ A. Toyoda,'
K. Tsukada,' O. Vazquez Doce.'*!'” E. Widmann,” T. Yamazaki,'*” H. Yim,”” Q. Zhang.? and J. Zmeskal’
(J-PARC E15 Collaboration)

https://doi.org/10.1103/PhysRevC.110.014002
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News 2

* PAC(7/30-8/1)D%&3R  (unofficial)
« E80(dStage-2 approval
* Beam line upgrade (CE U CHrecommendation
e E73(2.5+13.5days)
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« FEWNIL E73(2.5+13.5days) E70comm.+productiond®—8B E720D4B5 198D
1day E63 0.5 days

« 2025E8] E70 production
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Expriments@K1.8BR

* Present CDS ~ within FY2024
v'E73 (3,H lifetime) 25d @80kW

‘ need 9 months

* Hyp-TPC ~ before summer of FY2025
v'E72 (\*) 14d@80kW

‘ need 1 year

* New CDS with K1.8BR modification
v'E8O (K'ppn=>Ad/Apn) ~14+21d @90kW
v'P89 (JP(K'pp)) 56d @90kW
v'E57 (K'd atm) 7d@80kW = ~30d @80kW




Current Schedule

FY2022 FY2023 024 FY2025 FY2026 FY2027
Q1/Q2 Q3|Q4({Q11Q2|Q3/Q4|Q1|/Q2/Q3/Q4({Q1/Q2|Q3/Q4|/Q1|Q2/Q3x Q4)Q1/Q2|Q3| Q4
. : Purchase . Install o o c
SC Solenoid Magnet Design (SC Wire) Construction Stored at KEK ation _§ . S S c 5 |
CDC Design Construction Test & Commissioning % E E é § % gl;ilc:’astlfof
Desien & R&D Purchase |Asse Test £ E5Q5¢3 ol
NC osien (Scinti.) |mbly & Commissioning o
K1.8BR Beam Line E73(CDS) —> E72(HypTPC) Experiments Upgrade E80 Experiment
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JFY2022 phase-o
K1.8
BR
superconducting wire, return york to KEK-Tsukuba
JFY2023
K1.8 E70C
BR Tos
solenoid and CD
JFY2024
K1.8 ETOC E7O
BrRIEBL | 'E73 CDS->HypTPC
solenoid and C to J-PARC [S0leRoid to KEK-Tsukuba
JFY2025
K1.8 -
BR CDS-=HypTPC EV2 area rearrangement, solenoid installatior
Radiation Application -
JFY2026 _
K1.8
BER area rearrangement, : detector installation and teﬁﬂ
oid/yoke to K1.8ER
JFY2027

K1.8
BR ES0




Budget Situation

We have already secured the budget to construct the CDS.

* The magnet and CDC cost have been covered by “Grant-In-Aid for
Specially Promoted Research by JSPS (FY2022-26)".
Superconducting solenoid magnet ~370M JPY
CDC (cylindrical drift chamber) ~54M JPY

 The CNC will be built with a new budget, “Grant-in-Aid for Scientific
Research (S) by JSPS (FY2024-28)".

CNC (cylindrical neutron counter) ~80M JPY







Systematic investigation of (
the light kaonic nuclei

®Systematic measurement will be promoted

* Mass number dependence

* Binding energy, Branching ratio, g dependence, ..

* Spin/parity determination

»Extract internal structure with theoretical & % ;
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a first step of the systematic investigation 11

KNNN @ ESO K “He Keent )
<opn  Via *He(1 GeV/c K-, n) reaction o -+ J = +
_ Ny T S
@ Establish the existence of KNNN o \ RT77data "),

> “K-ppn”=>Ad 2-body decay o ) (3days) — S
e 45;— i go.a <q<0.6 GeV/c—;
@ Study the multi-particle decay mode of KNNN | °* + S eaeted ]
toward understanding its internal structure 2 | | =
> “K-ppn” = Apn 3-body decay S o '
2 2of
® Feasibility study of spin-spin correlation measurement 3 15
for P89 (JP determination of KNN) 1of
» e.g., installing a prototype module of a polarimeter tracker 5
o

Beam intensity |90kW

Beam time 1+1+3 weeks the sign of the “K ppn”




Present CDS

v'Solid angle: x1.6 (59% - 93%)
v'Neutron eff.: X7 (3% > 12%x1.6)



SHI FA-50

Superconducting Pof g ozt
Solenoid Magnet

* Same design as “the detector solenoid
magnet” for COMET-I

being constructed in cooperation with
the J-PARC Cryogenics Section

* 3.3m x 3.3m x 3.9m, ~108t in total _
e Max. field of 1.0T @ center e ,{EQE’-— r

.

. 189A — 10V RN
« NbTi/Cu SC wire, 98km in total | i Pt
* Conduction-cooling with GM*3 B

‘1

* Semi-active quench-back system
* Will be completed in FY2024

B - Completedin Y2008l Completed in FY2022



Schedule of Superconducting Solenoid Magnet

FY2022 FY2023 FY2024 FY2025 FY2026
Q1/Q2/Q3|Q4(Q1/Q2/Q3|Q4|QA1/Q2|Q3/Q4|Q1|Q2/Q3|Q4|Q1/Q2|Q3|Q4
SC Wire purchase @
Return Yoke Construction | || stored at KEK >
GM Refrigerators purchase
Cold Mass —e Construction @
Power Supply w/ DAQ Construction
Vacuum Vessel Constructio
Assembly
Cooling Tests g
Excitation Tests w/o Return Yoke g stored at KEK >~
e

On-site Assembly

Excitation Test

Magnetic Field Measurement | | | ‘




* 3 times the length of the existing CDC
* Gas: Ar/C0O,=90/10
* The same design of the present end-cap

* Readout systems are reused
Completed this month, and commissioning will soon start @ J-PARC

¢1060
41020 20 280

13

Wire length = 2.55m
(Almost the same length as the longest wire of the Belle2-CDC) "

il

L]

| Slgnal board ASD preamplifier board




e scintillator array: 2 layers, 12cm thickness
* Neutron detection efficiency of 12~36%

 56+80=136 modules
* ELJEN EJ-200: (T)60mm, (W)60mm, (L)3,000mm

e 1.5-inch FM-PMT [H8409(R7761)]
& MPPC array [S13361-6050AE-04]

* Will be completed in FY2025

L == IRV

have achleved 60- 70 ps (prellmm'ary) . il

136 scintillators in total

* 56 segments @ r548~608mm
» 112 FM-PMTs

* 80 segments @ r/780~840mm
» 160 MPPC-arrays

rototyy @Kl.ééR,June




Support Structure

* CNC is supported at upstream,

downstream and middle position
1

. pillars are mounted on the inner cylinder
of the magnet

2. ring structures are installed on the pillars

3. each module is mounted on the ring
structures

 CDCis installed by inserting a long
frame bar into the center of the CDC
and magnet

Will be prepared in FY2025-26

17
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CDC Installation

* CDCis installed by inserting a long | s S
frame bar into the center of the CDC e
and magnet A & codX \m

» We plan to use a splittable bar twice | | EEREEERRER S " i .
the length of the solenoid. \ o) ;
Will be prepared in FY2025-26

LLTTTTTTT [

 Service space equivalent to the
installation area of the magnet is
required downstream of the magnet

* to prepare and install the CDC by
rolling it in and out of the magnet
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K1.8BR Upgrade

* We have proposed
a new configuration
of the beam line

Shorten the beamline (~3.7m)
by removing the final D5 magnet

» 1.0 GeV/c K intensity

increases 1.6 times
with /K ~ 2

Relative beam-line

D4+D5

length (beam yield)

0 -3.7m

Present CDS (x1) (x1.6)

+1.2m -2.5m

New CDS [ (x0.9) (x1.4)
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At the beam height (150~250 c¢m sliced) 2 O

Prompt dose equivalent, total (n,photon,p,,,) ‘

K1.8BR Upgrade SO i —

east-west dependence up-down dependence

.
*****

 \We have consulted with the HD-G
and the Radiation Control Section

»radiation application is required

bl b b b b by b nwn bl

cl o L b L 1L ae? r 1 ! 1
: 2 22 24 25 28 1o0x103  200x103  3.00x103  4.00x103 100 20 0 40 S0 w0 700 800
Zpos. feml - Height
o P ro C e S S west pos.fom east T8ei0 I—:—:ﬂ—:—:]—:::q_:::a eight (cm]
10 10 107 i 107
¥y iz = 1:1.000e+00 Unit: mSv/hr . Calculated optics

1. Removal of D5/detectors/cables/etc.  the radiation level is well below the 25 usv/h limito:
2. Installation of new solenoid

3. Re-arrangement of shield
4. Re-installation of cables/PPS/etc.

It will take ~¥6 months m

 We would like to upgrade K1.8BR in
late FY2025 — early FY2026

»the application should be submitted in | &
early FY2025 possible to rearrange the shields without purchasmg new ones




Estimated Cost of the K1.8BR Modification

ftem ________________Cost(kIPY)

Cable removal 3,000
Shield reconfiguration 7,000
D5 removal 1,000
PPS and other interlocks rearrangement 5,000

total 16,000

We are now trying to reduce costs further.
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