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Fig. 1 (Color online) Schematic picture of resonant soft x-ray scat-
tering.
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Fig. 2 (Color online) Resonant elastic soft x-ray scattering at the
Canadian Light Source. The endstation has been already in-
stalled, and the three remaining chambers (transfer cham-
ber, sample characterization chamber, and molecular beam
epitaxy chamber) will be also connected.
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Fig. 3 (Color online) Photon-energy dependence of the (1/2, 0, 0)
/(0, 1/2, 0) peak intensity at Mn 2p edges at various tem-
peratures using 7 polarization (a) and ¢ polarization (b).
To compare lineshapes, all data in the panels (a) and (b)
have been normalized to each spectrum area, shown at the
respective panels (c) and (d) as a function of photon ener-
gies.
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Fig. 4 (Color online) Temperature dependence of the (0 g, 0) (g,~0.5) magnetic peaks (a) taken at hv=643.1¢eV
(Mn 2p;/,—3d absorption edge) and the (0 1 0) lattice-distortion peaks (b) taken at Av=12 keV.
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Fig. 5 (Color online) Spin structures in the E-type (a) and the ab-
cycloidal (b) antiferromagnetic states. (a) Spins align an-
tiparallel to each other, resulting in a large lattice strain and
large electric polarization. (b) Spins align helically along the
b-axis, resulting in small electric polarization.
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