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Transverse conical structure in Ba2Mg2Fe12O22

Proper helical structure in CuFeO2

• Outlook
Polarized neutrons at JRR-3 and J-PARC MLF



JRR-3 Neutron Scattering Facility



Vertical bent:optimized for 30.5meV
Horizontal bent: variable

Heusler crystals supplied by P. Courtois, ILL
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Magnetized single crystal monochromator



TAS-1 at JRR-3 of JAEA



J. Brown, F. Tasset, et al.

3-D polarization analysis
(Neutron polarimetry)

Eddy Lelievre-Berna, L.P. Regnault et al.



3-D polarization analysis (CRYOPAD) on TAS-1
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Relation between helimagnetic structure and 
electric polarization in Ba2Mg2Fe12O22

In collaboration with 

S. Ishiwata, D. Okuyama, Y. Taguchi, Y. Tokura
RIKEN, Univ. Tokyo

M. Nishi
ISSP, Univ. Tokyo

on TAS-1; longitudinal pol. analysis



Crystal and magnetic structure of Ba2Mg2Fe12O22



Ferroelectric phases in Ba2Mg2Fe12O22
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Polarized neutron diffraction on ferroelectric phase FE3
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Ferroelectricity in helimagnets under applied magnetic field

longitudinal conical
(P = 0, M �30)

transverse conical
(P �30, M �30)

Weak magnetic anisotropy
Control of screw axis by low magnetic field



Polarization based on spin current model
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Ferroelectricity induced by a proper-screw type magnetic 
ordering in multiferroic CuFeO2

In collaboration with 

T. Nakajima, S. Mitsuda, K. Takahashi, M. Yamamoto, H. Yamazaki
Tokyo University of Science

N. Terada, H. Kitazawa
NIMS, Tsukuba

H. Kimura, Y. Noda
IMRAM, Tohoku University

M. Soda, M. Matsuura, K. Hirota
Osaka University

M. Matsuda, KK
QuBS, JAEA

on TAS-1; Cryopad experiment



Ferroelecricity in materials with a proper-screw-type magnetic ordering

Delafossite compound CuFeO2

Discovery of ferrroelectricity in the magnetic-filed-induced 
phaseTc~10K under magnetic fields of 7~13T
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Impurity induced ferroelectric 
phase transition



Polarization dependent incommensurate magnetic peak chirality



Cryopad experiment     Nakajima, Terada et al.
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Four circle diffraction exp. (Y. Noda)
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Pulsed Source
MLF/J-PARC

Steady State 
Source JRR-3

Neutron Science Facility with continuous and pulsed source



Japan Science and Technology 
Agency
under auspices of MEXT
Funding for the development of 
neutron beam fundamentals 
techniques from the MEXT

Project Leader:  K. Kakurai (JAEA)
in collaboration with Hokkaido University, 
Tohoku University, KEK, Univ. of Tokyo and 
Kyoto University

Development of detecting devices, e.g. 
high time- and spatial-resolution detector

Development of polarizing devices,
e.g. 3He filter
Development of focusing devices,
e.g. magnetic lens

(By courtesy of Dr. Ino, KEK)

3He filter (SEOP) Development

A19   Development and test of SEOP 
neutron spin filter H.Kira et al.

A18   Development of a quadrupole magnet 
to polarize cold neutrons for SANS 

experiments T. Oku et al.

A16   Research on glass cells for 3He 

neutron spin filters  Y. Sakaguchi et al.

Poster contributions on this conference

A12   Development of polarized Helium-3 
neutron-spin-filter based on spin-exchange 
optical  pumping in Japan Y. Arimoto et al.



Strong effort on polarized neutron utilization in Tokai, Japan.

Summary

Polarized neutrons are indispensable to obtain important 
information on complex magnetic structures commonly 
encountered in multiferroic materials.

Thank you for your attention


