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Establishment of precise control of 3-D spiral beam injection scheme for the
muon g-2/EDM experiment at J-PARC

linuma, Hiromi
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Ultraprecise measurements of the muon®s anomalous magnetic dipole may reveal
the flaws in the standard model, which forms the basis of particle physics. New experiments at
J-PARC (Japan Proton Accelerator Research Complex) is now in under preparation to tackle the new
physics beyond the standard model which has been discussed for more than 20 years. In order to
accumulate high-quality muon beams in a small, ultra-precise magnetic field with a diameter of 70
cm, which applies medical MRI technology, we have established a beam injection method that is
unprecedented in the world, and are conducting preliminary experiments. This is a big mile stone to
control of charged particles, which requires accurately consistent with the equation of motion based
on electromagnetism in the actual device.



2000 BNL
20 2020 4

J-PARC

J-PARC

J-PARC

BT
DC 80kV

Electron Gun

Electric

FNAL

( B 26287055)

I Deflector

—
Steering Coils

Bending
magnetl

- —_— —2m

80keV

40A

——

4.2

BNL

J-PARC E34

EBRLHENLEAH AT TRSE

& FHI2B:2011~2013
HA279B:2014~2018
2 A2019~2022
HE &S 19H00673




300ns/¥JILA

e
3

B

Normal setting case : §=0

X

-
=

Rotating

direction)

= angle ¢
‘% . & "\-_-_‘Z
T - (beam

Voltage [V]

TIOULZER

'"('4'&,& TBOmSPWHN I R

100nsec A 53/ 2 EEE—LES (¥500nsec)

—— \,’e%r'y prelirﬁninaFY"

\ R
b e S

EREE— LASCFiAALTEH, A
§1/2L 2100nsec (&) (23 L. #
500nseclz EEEEAERICE £ 2,

— ook
T T T TURS T

S - .
 ERBTELA o E—LANERIETE
; CHBEBLA-OAT=X—THE

‘ o LT I Tk D R MU ¥ [
4 0.6 0.8 1 1.2 N 1.4
ime |s,
- 120nsec sl
B o — ;

BN 5572 > E S

“| = Kicker Current

x10°%

27

04

06 0.8 12 E
Time [s]




2 3 2023

2023 8 29 9 1 2023 9
16 19 2 13th Workshop on
Accelerator Operations WA02023 2023 9 10 15 25 International

Spin Symposium(SPIN2023) 2023 9 24 29

2028

1 3
https://wiki .kek. jp/display/gminus2/Thesis

2022 2
2023 2 14 12
https://www.ocha.ac. jp/danjo/op/ytp/20230221 yuasa.html
2 2022
Student Presentation Award of the Physical Society of Japan)
https://ww. jps.or.jp/activities/awards/gakusei/2022 student presentation award.php




5 5 0 0

H. linuma, et al., -

Precise control of a strong X-Y coupling beam transportation for J-PARC muon g-2/EDM experiment 2023

14th International Particle Accelerator Conference , (2023) -

DOl
10.18429/JACoWIPAC-23-MOPA110

R. Matsushita, H. linuma et al. -

Demonstration of Three-dimensional Spiral Injection for the J-PARC Muon g-2/EDM Experiment 2023

14th International Particle Accelerator Conference , (2023). -

DOl
10.18429/JACoW-1PAC-23-MOPA118

H. linuma, H. Nakayama, M. Abe, Ken-ichi Sasaki, T. Mibe 32

Design of a Strong X-Y Coupling Beam Transport Line for J-PARC Muon g-2/EDM Experiment 2022

IEEE Transactions on Applied Superconductivity 4004705
DOI

10.1109/TASC.2022.3161889

H. Hirayama, H. linuma, M. A. Rehman, S. Ohsawa, H. Someya, H. Nakayama, K. Furukawa, T. Mibe 32

Control of the Rotatable-Quadrupole Magnet Angle for a 3-D Spiral Injection Test Experiment 2022

IEEE Transactions on Applied Superconductivity 4005705
DOI

10.1109/TASC.2022.3162810




K. Oda, H. linuma, H. Hirayama, M. Abe, K. Sasaki, S. Ohsawa, H. Nakayama, N. Saito, K. 32
Furukawa, T. Mibe

Developments of a Pulse Kicker System for the Three-Dimensional Spiral Beam Injection of the J- 2022
PARC Muon g-2/EDM Experiment

IEEE Transactions on Applied Superconductivity 4101504

DOl
10.1109/TASC.2022.3164996

21 0 10

H. linuma

Status of J-PARC Muon g-2/EDM experiment

International Conference on the Physics of Two Infinities

2023

J-PARC muon g-2/EDM 3

19

2022

H. linuma

Design of a strong X-Y coupling beam transport line for J-PARC muon g-2/EDM experiment

MT27, 27th International Conference on Magnet Technology

2021




H. Hirayama

Control of the Rotatable-Quadrupole Magnet Angle for a 3-D Spiral Injection Test Experiment

MT27, 27th International Conference on Magnet Technology

2021

K. Oda

Developments of a Pulse Kicker System for the Three-Dimensional Spiral Beam Injection of the J-PARC Muon g-2/EDM Experiment

MT27, 27th International Conference on Magnet Technology

2021

M. Abe

Development of precise shimming technique with materials having low saturation magnetization

MT27, 27th International Conference on Magnet Technology

2021

M. Sugita

Effect on temperature dependence for long-term stable control of the magnetic field at sub-ppm using superconducting magnet
for MRI

MT27, 27th International Conference on Magnet Technology

2021




Muon g-2/EDM

2021

2021

J-PARC muon g-2/EDM 3
2021

2021

Measurement of muon g-2/EDM at J-PARC

1CHEP2020

2020

X-=Y 3

17

2020




MRI

17

2020

17

2020

J-PARC g-2/EDM

17

2020

J-PARC muon g-2/EDM

76

2021




J-PARC muon g-2/EDM

76

2021

J-PARC gu -2/ EDM

76

2021

J-PARC muon g-2/EDM 3

76

2021

Precise Control of Three-Dimensional Beam Trajectory by an Active Shield Steering Magnet in the Solenoid Fringe Field

IPAC21

2021




Developments of a Pulse Kicker System for the Three-Dimensional Spiral Beam Injection of the J-PARC Muon g-2/EDM Experiment

IPAC21

2021

Development of Pulsed Beam System for the Three Dimensional Spiral Injection Scheme in the J-PARC muon g-2/EDM Experiment

IPAC21

2021

web
http://muonspin.sci.ibaraki.ac.jp/publications/
J-PARC Muon g-2/EDM experiment home page
https://g-2.kek.jp/

g
https://ww.jsps.go.jp/j-grantsinaid/37_topics/data/00236-12101-60446515. pdf
iRIC
https://www. ibaraki.ac.jp/news/2022/03/31011584 . html
web
http://muonspin.sci.ibaraki.ac.jp/publications/
J-PARC Muon g-2/EDM experiment home page
https://9-2.kek.jp/

g

https://ww.jsps.go.jp/j-grantsinaid/37_topics/data/00236-12101-60446515. pdf
iRIC

https://www. ibaraki.ac.jp/news/2022/03/31011584 . html

(furukawa kazurou)

(00190132) (82118)




(ohsawa satoshi)

(00150011) (82118)

(someya hirohiko)

(10518830) (82118)

(kondo yasuhiro)

(40354740) (82110)

(sasaki ken®ichi)

(70322831) (82118)

(otahi masashi)

(90636416) (82118)
2019 10 11

(yamaguchi hiroshi)

(40717914) (82118)




