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Altermagnets have recently attracted considerable attention for exhibiting 

phenomena previously thought to be caused by ferromagnetism. Recently, a new 

characteristic optical phenomenon, “electric field-induced nonreciprocal directional 

dichroism (ENDD),” was reported [1]. ENDD is a phenomenon in which the light 

absorption coefficient changes upon the application of an electric field. 

The orthorhombic perovskite DyFeO3 (space group 𝑃𝑏𝑛𝑚 ) studied in this work 

exhibits weak ferromagnetism (Γ4  phase: magnetic point group 𝑚′𝑚′𝑚 ) at room 

temperature. It undergoes a spin-reorientation transition at 𝑇SR = 50 K, transforming into 

an antiferromagnetic phase without net magnetization (Γ1 phase: magnetic point group 

𝑚𝑚𝑚). A previous study reported domain imaging by ENDD in the Γ1 phase within the 

visible light region [2]. In this study, we performed ENDD measurements on single 

crystals of DyFeO3 in the visible and the near-infrared region—where Fe3+ d-d and Dy3+ 

f-f transitions dominate, respectively. Also, in the geometry of 𝒌 ∥ 𝑬 ∥ [110], ENDD was 

observed in both Γ1 and Γ4 phases as well as reported in ErCrO3 [3]. By investigating 

spectral and imaging characteristics, we examine the microscopic origin of ENDD in this 

material. 

In addition, we synthesized single crystals of DyFe1-xAlxO3 and found that doping 

Al3+ into Fe3+ site increases 𝑇SR (𝑇SR = 133 K at 𝑥 = 0.2). By observing ENDD, we 

successfully visualized the spatially uniform antiferromagnetic domains. These results 

suggest that magnetic order identical to that of DyFeO3 is maintained even in the presence 

of high concentrations of nonmagnetic ion substitutes. 
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