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4K. Abe et al. Phys. Rev. Lett. 121, 171802 (2018).
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Y. Ashida et al Prog. Theor. Exp. Phys. 2018, 103H01
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2017710"�201875"
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Sample (4 ns/sample) Sample (4 ns/sample)
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23rd Jan. 2010 – 19th Dec. 2019
POT total : 3.43�1021

ν-mode 
!ν-mode

1.78�1021 (51.86 %)
1.65�1021 (48.14 %)



19
�2019/20�����



MUMON
•���
• ����� < 0.3 mm
• ����
 < 0.1%

20

K. Suzuki et al. Prog. Theor. Exp. Phys. 2015, 053C01
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• ����� 2.1379� (2.48 s -> 1.16 s)
• �
� 1.2692� (2.6�1014 ppp -> 3.3�1014 ppp)
->����� 2.7134�
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500 kW 2.48 s 2.6�1014 ppp 3.3�1013 ppb 780 kW
750 kW 1.32 s 2.1�1014 ppp 2.6�1013 ppb 610 kW
1.3 MW 1.16 s 3.3�1014 ppp 4�1013 ppb 1 MW

ppb (proton per bunch)
ppp (proton per pulse)



��	�����
��

22

• 6���&;(485 kW → 1.3MW)
•/5B:-���
D�:D(250 kA → 320 kA)
• SK�
HK� (A(=> 22 kt →190 kt)

�������CP702�<��8*!;�1��
<��3σ�.)���	�@,�

4��������������
3�G'�C+�%$E
F��9#"?�C+�%$E



23

e

e
dy

no
de

 1
dy

no
de

 2
dy

no
de

 3

dy
no

de
 n

an
od

e

Al w/o alkali-Sb

μ

e

e

dy
no

de
 1

dy
no

de
 2

dy
no

de
 3

dy
no

de
 n

an
od

e

Al w/ alkali-Sb

μ

e

e

dy
no

de
 1

dy
no

de
 2

dy
no

de
 3

dy
no

de
 n

an
od

e
μ

Photocathode

EMT

PMT



�
���������	�
•��	���90 MeV
�
•�����
:0.5�1 Hz

24



PMT������

25



CT (Current Transformer)
•
����	��


���
��������1���

26



�����	��� (1)
• CT�"��
�ELPH	�!�+�J-PARC��&�������

1. ����������CT�"��������(,'*

 ,"��$%

2. (,'* -> '�+

'�#

'�+ Δt = 40 ns

 ,"� (ADC)

(
,
"
�

(m
A)

(,"����)



�����	��� (2)
3. ���������� 

by )"�	((�#) 28

ye
ar

2

1

1.5

0.5


���

-10 100
x (mm)

y 
(m

m
)

-10

10

0

ADC 

�
�
�

�$&! =

�(86400�100)

���J-PARC������������
1.7�107 /cm2 /spill (3μs)

(T2K�$1& = 100%)

4. J-PARC���$&!
��'�



��������
• Si�EMT�����
���	���������
�
�
���	�

29
z (mm)

y 
(�
�

) (
m

m
)



��������

30

z = 9 mm z = 11 mm

z = 15 mm
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EMT w/o alkali-Sb���
500 kW
�

32

EMT

CT

�����	�
������



	��������
•�����	���	�
��

33


