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1. ¥ Name of sample(s) and chemical formula, or compositions including physical form.

MnSi (single crystal)

2. RBRAERVEHER (EBRNSIFWOIGENOFHE . TOEHZLRL TSN, )

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 chiral magnetic soliton
lattice in chiral magnetic compounds MnSi. This compound forms 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. The chiral helimagnetic compounds are recently paied attention due to theoretical prediction of
formating chiral magnetic soliton lattice under an applied magnetic field perpendicular to the helical axis. The
period can be tunable with the amplitude of an applied magnetic field, and it expects phenomena like new giant
magneto resistive effect. To reveal the long periodic magnetic structure, SANS experiments can be an answer.

In TAIKAN, we performed single crystalline SANS experiments in MnSi. As MnSi has cubic symmetry, the

magnetic satellite peaks can be observed (1,1,1) direction and its equivalent directions like (1,1,—-1).
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2. EERAERUFER (DDF) Experimental method and results (continued)

If we apply the magnetic field along the (1,1,1), we can expect the chiral magnetic soliton formation and
observe the higher harmonics at 2q and/or 3q along the helimagnetic domains non—parallel to the (1,1,1). As

shown Fig. 1, we succeeded in observing helimagnetic satellites at (g,9,9) and (g,9,9), and higher harmonics at
(29,29,-2q).

Fig. 1 Intensity color maps around (0,0,0) reflection in MnSi with the incident neutron polarization along (a) the

(1,1,1) and (b) the (-=1,-1,—1) directions. Dotted circles indicate higher harmonics observed at 2q positions.

Fig. 2 shows the reciprocal line profiles of (h,h,h) and (h,h,—h) reflections. While there was no higher harmonics
along (h,h,h), the magnetic peak were observed at (2q,29,—2q). As we compare the intensity difference between
up and down incident neutron polarization, all the magnetic peak intensities are described by the chiral

magnetic structure model like chiral magnetic soliton lattice.
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Fig. 2 the reciprocal line profiles of (a) the (h,h,h) and (b) the (h,h,~h) reflections.






