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Abstract 
We have demonstrated that the UCN rebuncher can control the velocities of ultracold neutrons and focus the UCNs 

on the detector temporally. However, the focusing efficiency of the rebuncher is low and the kinetic energy range of 

UCNs which the rebuncher can manipulate is narrow. At present, we are developing a new rebuncher to solve these 

problems. 

1. 超冷中性子リバンチャー概要 

 (Electric Dipole 

Moment - EDM) 

 EDM 

 

EDM 10
-30

10
-32

 e cm 

10
-27

10
-28

e cm 

 

EDM 

 EDM 

ILL 2.9 10
-26

 e cm 

(90% C.L.)  
[1]

 

 EDM  200 neV 

 (UltraCold Neutrons - UCN) 

UCN  60 nm 

 UCN 

 EDM 

 10
-12

 T  10
-27 

e cm  EDM 

 UCN 

 PSI 

 EDM  1000 UCN/cm
3
 

 UCN
[2]

 

NOP (Neutron Optics and Physics) 

1 J-PARC 3000 UCN/cm
3
 

UCN

10
-27

10
-28

 e cm  EDM 
[3]

UCN 

 

J-PARC  UCN 

 UCN 

 UCN  UCN 

 “UCN ”  

 

 1: J-PARC  EDM  

UCN 

   B  -

B 

1 T  60 neV 

 2 

 120 neV / T 
[4][5]

 

Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan) 

- 448 -



 UCN 

 UCN 

 3 

 UCN 

 

 

 n

 Bz, 

ħ  

(Larmor ) s  



1
2 zns B  . 

 Bz

 UCN 

 1 T  30 MHz 

EDM  UCN  6 MHz  

30 MHz  

 4  Cr 

 L  LC 

15 MHz  30 MHz

 Cc 

Cr 

 50  

 Cc 

 

 

 4:  

[6][7]
 5 

 1 T  0.2 T  25 cm 

 UCN 

 NMR 

 B0, 

 B1, , UCN  v, 

UCN  x 

 

1
0

2

1

0

2

1

dxdBv

B

dtdB

B
k


  

 k 1.4 

 90 % 
[8]

 B1  5 m/s  UCN 

 1.1 mT 

 1 kW 

 Cr  2.7 

 KF-96  

 2011  11 

 ILL 
[9]

Cc 

 17.5 MHz 

 28.6 MHz 5 m/s  

UCN  1.4 

UCN 

50 % 

 Cr 

 

 2:  

 

 

 3: UCN  

 

 5:  

Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan) 

- 449 -



 UCN 

 10  

 6  2 

 

 

 6:  2  

2. 超冷中性子リバンチャーの現状 
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3. 今後の改良 
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