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試料、実験方法、利用の結果得られた主なデータ、考察、結論等を、記述して下さい。（適宜、図表添付のこと） 

Please report your samples, experimental method and results, discussion and conclusions.  Please add figures and 
tables for better explanation. 
1. 試料 Name of sample(s) and chemical formula, or compositions including physical form. 

Cr1/3NbS2 (powder) 

Mn1/3NbS2 (powder) 

Cr1/3TaS2 (powder) 

 

 

 

 

2. 実験方法及び結果 （実験がうまくいかなかった場合、その理由を記述してください。） 

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 

 Our aim for this experiment was to investigate the formation of helimagnetic ordering in chiral magnetic 

compounds: T1/3MS2(T: transition metals, M: Nb or Ta). These compounds can form chiral helimagnetic 

ordering due to the competition between ferromagnetic exchange interaction and D-M interaction, The pitch 

angle of the helix is determined by the ratio of ferromagnetic exchange interaction and D-M interaction. As a 

result, the period is hundreds of angstroms, and thermal neutron diffraction does not have enough 

Q-resolution to separate fundamental Bragg and magnetic satellite peaks. Therefore, they are often 

misinterpreted as a ferromagnetic compound. SANS experiments can be an answer for this problem. However, 

this technique can observe the satellite peaks only around (0,0,0) reflection. This just indicates only 

incommensurate magnetic structure with very long period, never determine magnetic structure due to 

insufficient number of satellite peaks. In this sense, the experiments in Super HRPD, having the highest 

Q-resolution in the world, can separate the satellite peaks and perform the magnetic structure analysis.  

 We performed powder neutron diffraction experiments in ferromagnetic Cr1/3NbS2、Mn1/3NbS2、Cr1/3TaS2 in 

Super HRPD. It is very important to detect diffraction peaks in back scattering bank, having the highest 
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2. 実験方法及び結果（つづき） Experimental method and results (continued) 

resolution. However, we cannot detect (0,0,2) reflection using back scattering bank due to too large d-value. 

Therefore we detect the (0,0,2) reflection using low angle bank with worse resolution. 

  We show the peak profiles of Cr1/3TaS2 and Mn1/3NbS2 in Figure 1 and Figure 2. We succeeded in observing 

magnetic satellite peaks in Cr1/3TaS2, and found that the helimagnetic period is 280 angstroms. We also 

succeeded in observing magnetic satellite peaks in Cr1/3NbS2. However, as shown in Figure 2, we failed in 

separating the satellite peaks in Mn1/3NbS2. At least we found the increase of peak width of (1,0,3) reflection in 

the magnetic phase. According our estimation obtained by these experimental data, we can separate the 

magnetic satellite peaks around (0,0,2) reflection using back scattering bank. 

 

(a) (0,0,2) reflection� (b) (0,0,4) and (1,0,3) reflection�

 

Fig. 1 Peak profiles of Cr1/3TaS2 around (a) (0,0,2) reflection and around (b) (0,0,4) and (1,0,3) reflections. 

(a) (0,0,2) reflection� (b) (0,0,4) and (1,0,3) reflection�

 

Fig. 2 Peak profiles of Mn1/3NbS2 around (a) (0,0,2) reflection and around (b) (0,0,4) and (1,0,3) reflections. 

 


