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Reorientation slow dynamics of skyrmion lattice in Cu2OSeO3 

D. Higashi, Y. Nambu, D. Okuyama, J. Suzuki, K. Ohishi, S. Takata, S. Seki,  
Y. Tokura, and T. J. Sato 

In recent years there have been great interests in emergent electromangetic effects induced by 
topological spin textures, in particular, skyrmion.  Among several compounds that show 
skyrmion lattice at low temperatures, Cu2OSeO3 is the only insulating compound that exhibits 
skyrmion phase.  Also believed is that Cu2OSeO3 is a multiferroic material, where 
cross-correlated electromagnetic effects are expected.  Skyrmion phase in the insulating 
compound may be of technical importance since it can be manipulated by external forces, such 
as an electric field, without dissipation of energy.  
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Experimental method and results (continued) 
 In earlier experiments, it has been shown that Cu2OSeO3 exhibits two skyrmion lattice 
phases SkX(1) and SkX(2), which are related with each other by the 30 degrees rotation in the 
hexagonal skyrmion-lattice plane.  In this experiment we have tried to switch the two phases 
by the external electric field, as the first attempt to manipulate the skyrmions by the external 
field. 

The experiment was performed at TAIKAN (BL-15) of J-PARC/MLF.  The single crystal 
sample of 5mmX5mmX2.5mm is attached to the self-made sample base consisting of single 
crystal sapphire plate, and is set to the standard closed-cycle refrigerator.  The sample 
temperature was monitored by the temperature sensor, placed onto the sapphire plate.  
External magnetic field was applied by using a electromagnet with the field being parallel to 
the incident neutron path.  We set the [110] of the sample also along the incident neutron 
path.  External electric field was applied using a high-voltage generator, with the field 
direction being roughly parallel to the [001] direction.   

 The first trial was made with phi0.4mm electrodes.  It turns out that the heat flow from the 
room temperature side is too high, and there appears a huge temperature gradient between 
the sample and the temperature sensor on the sapphire plate.  Hence, we made a thermal 
anchor to the cold state of the closed-cycle refrigerator.  Consequently, the temperature 
difference between the sample and thermometer is less than 5K, which may be acceptable.   

The obtained data are described in what follows.  Figure 1(left) is the SANS pattern in the 
SkX(2) phase, obtained at T = 54 K, H = 150 Oe, and V = 0 V.  Note that the temperature and 
magnetic field are nominal ones, and to be corrected.  On the other hand, the SANS pattern 
with the applied electric field is shown in Fig. 1(right), where T = 54 K, H = 150 Oe, and V = 
1500 V.  Unfortunately, the detector at the lowest angle was not working properly, so that 
some of the low-Q region could not measured.  This is the reason why the peak shape is 
distorted in the figures.  Nevertheless, we clearly observed that rotation of the hexagonal 
lattice induced by the electric field.  Further experiment is definitely necessary to conclude 
the external electric field effect to the skyrmion lattice, and to elucidate the origin and 
mechanism of the effect.  We strongly suggest that the TAIKAN team will replace the low-Q 
detectors, so that the whole Q range can be measured with sufficient statistics. 
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Fig. 1: (Left) SANS pattern observed at T = 54 K, H = 150 Oe, and V = 0V, which is in the SkX(2) phase. 

(Right) SANS pattern observed at T = 54K, H = 150 Oe, and V = 1500V.  Clear rotation of the hexagonal 

diffraction pattern was observed.   
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