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 High density magnetic recording and magnets with high coercivity are desired.  
 For the development of controlling electronic and/or spin states, the understanding of 

the relation between microscopic interactions and macroscopic  phenomena 
(coorperativity ) is important.

 Elucidation of the mechanisms of high density magnetic recording and high coercivity. 
 Realization of devices by modeling of phase transitions and non-equilibrium dynamics.  
 Finding of a new principle for memory devices such as macroscopic nucleation. 

 M. Nishino and S. Miyashita, Phys. Rev. B. 91, 134411 (2015).
 M. Nishino et al., Sci. Rep. 1, 162 (2011). 
 M. Nishino et al., Phys. Rev. B 95, 094429 (2017). 

 Elucidation of spin dynamics (nucleation, 
magnetization reversal, interface growth, photo-
induced phase transition, etc.)

 Elucidation of the mechanism of phase transitions 
induced by the competition between long and 
short-range interactions.

 Realization of high density magnetic recording 
and magnets with high coercivity. 

 Realization of devices based on new concept
such as macroscopic nucleation. 

 Photon-mode memory devices. 

Analysis of atomistic spin models of magnets
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Competition between long and short-range interactions

M. Nishino et al., Phys. Rev. B 95, 094429 (2017).

Spin dynamics

New concept  of nucleation
Macroscopic nucleation

metastable phase

Ferromagnetic-like, 
long-range correlation

Antiferromagnetic-like, 
short-range correlation

Different critical phenomena

写真

Magnetoelectric properties of Frustrated 
Magnets

Keyword: : Frustration, Multiferroic, Neutron scattering

Noriki Terada
Light / Quantum Beam Field / Neutron Scattering Group
TERADA.Noriki@nims.go.jp | https://samurai.nims.go.jp/profiles/terada_noriki

 Multiferroic materials, which have magnetic and dielectric properties, have attracted 
much attention, from controlling magnetization/electric polarization by 
electric/magnetic fields point of view.

 The aim of this research is to clarify the mechanism regarding ferrelectric polarization 
induced by spin orderings, by using neutron scattering and synchrotron x-ray 
diffraction experiments.

 N. Terada et al, Phys. Rev. Lett. 109 097203 (2012)
 Y. Tanaka and N. Terada et al, Phys. Rev. Lett. 109 127205 (2012)
 N.Terada, Japanese Society of Neutron Scattering, HAMON ２３ 137 (2013)

 Emergence of ferroelectricity by nonmangetic
chemical substitution

 We have clarified the mechanism regarding the 
ferroelectric polarization by using neutron 
scattering and synchrotron x-ray diffraction 
experiments.

 Investigation for room temperature multiferroics 
and frustrated magnets.

 Complimentary use of neutron and x-ray for 
clarification of mechanism regarding ferroelectric 
polarization in multiferroics. 

Cu(FeGa)O2 Single 
Crystal

Delafossite Crystal structure 
(Triangular lattice)

Determination of 
microscopic spin orderings

Emergence of ferroelectric 
polarization by Ga-doping!
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