
論文 / 著書情報
Article / Book Information

Title(English) Construction and performance test of improved magnetic field
stabilization system for EDM measurement

Authors(English) Yu Sakamoto, Christopher Bidinosti, Yuichi Ichikawa, Masatoshi
Chikamori, Yuichi Ohtomo, Eri Hikota, Takahiro Suzuki, Takeshi Inoue,
Takeshi Furukawa, Akihiro Yoshimi, Kunifumi Suzuki, Tsubasa Nanao,
Hirokazu Miyatake, Masato Tsuchiya, Naoki Yoshida, Hazuki Shirai,
Takashi Ino, Hideki Ueno, Yukari Matsuo, Takeshi Fukuyama,
KOICHIRO ASAHI

Citation(English) International Nuclear Physics Conference ,INPC,   ,   ,

Pub. date 2013,  6

URL http://www.inpc2013.it/

Powered by T2R2 (Tokyo Institute Research Repository)

http://www.inpc2013.it/
http://t2r2.star.titech.ac.jp/


 

 

International Nuclear Physics Conference INPC2013: 2-7 June 2013, Firenze, Italy 
 

Construction and performance test of improved magnetic field 

stabilization system for EDM measurement 
 

Y. Sakamoto
1
, C. P. Bidinosti

2
, Y. Ichikawa

1
, M. Chikamori

1
, Y. Ohtomo

1
, E. Hikota

1
, T. Suzuqi

1
,  

T. Inoue
3
, T. Furukawa

4
, A. Yoshimi

5
, K. Suzuki

1
, T. Nanao

1
, H. Miyatake

1
, M. Tsuchiya

1
,  

N. Yoshida
1
, H. Shirai

1
, T. Ino

6
, H. Ueno

7
, Y. Matsuo

7
, T. Fukuyama

8
, K. Asahi

1 

 
1
 Department of Physics, Tokyo Institute of Technology, 2-12-1 Oh-okayama, Meguro, Tokyo 152-8551, Japan 

2 
Department of Physics, Univercity of Winnipeg, 515 Portage Avenue, Winnipeg, Manitoba, Canada 

3 
Cyclotron and Radioisotope Center, Tohoku Univercity, 6-3 Aoba, Aramaki, Aoba, Sendai  980-8578, Japan 
4
 Department of Physics, Tokyo Metropolitan Univercity, 1-1 Minami-Ohsawa, Hachioji, Tokyo 192-0397, 

Japan 
5
 Research Core for Extreme Quantum World, Okayama Univercity, 3-1-1 Tsushimanaka, Kita, Okayama 

700-8530, Japan 
6
 Institute of Material Structure Science, High Energy Accelerator Research Organization (KEK), 1-1 Oho, 

Tsukuba, Ibaraki 305-0801, Japan 
7 
RIKEN Nishina Center, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan 

8 
R-GIRO, Ritsumeikan Univercity, 1-1-1 Noji-Higashi, Kusatsu, Shiga 525-8577, Japan 

  

Contact email: y.sakamoto@yap.nucl.ap.titech.ac.jp 

 

 

A permanent electric dipole moment (EDM) of a particle is the observable which directly 

violates the time reversal symmetry and hence the CP symmetry because of CPT theorem. The EDM 

has sensitivity to CP-violating phases contained in physics beyond the standard model (SM) of 

elementary particles. Thus, the search for EDM constitutes a stringent test which discriminates the 

gap between the SM and a model beyond it. We aim at measuring the EDM of 
129

Xe atoms using a 

technique of the active nuclear spin maser. The EDM search to a size of |d| = 10
-28

 ecm requires 

frequency precision of 1 nHz under an electric field of 10 kV/cm. The active spin maser enables us 

to sustain the spin precession of 
129

Xe for unlimitedly long time. The long-term measurement is 

essential to improve the precision of the determination of the frequency because it is, in principle, 

proportion to T
-3/2

, where T denotes the measurement duration.We have achieved the precision of 

frequency determination of 9.3 nHz in a limited measurement duration of 30,000 s [1,2]. However 

the improvement in the precision seems to saturate for T > 30,000 s, presumably because of 

fluctuations in the external magnetic field. Further improvement in the precision may require 

reduction of the fluctuations in the external magnetic field.  

Then, we have constructed a new experimental setup for the EDM measurement. The setup 

consists of a new triple-layer magnetic shield, a ferrite magnetic shield [3], and a coil to generate the 

static magnetic field. Each layer of the triple-layer magnetic shield has a cylindrical structure. The 

gaps between the layers are expanded to 200 mm for enhanced magnetic flux absorbencies. The 

shielding factor is measured to be 10
4
 which is 10 times better than the previous one. A ferrite shield 

made of MnZn is expected to reduce a thermal noise thanks to its high magnetic permeability of 

about 2300 H/m. The coil is designed through simulation study, so that the homogeneity of the 

magnetic field in the center of the setup is optimized while the surface current in the shield generated 

by the coil is kept low. Performance of the composite setup will be given in the presentation. 
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