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Supplementary Materials 

Supplementary Material Figures: 

 
Figure S1. Schematic illustrations of the CLC grating in cells under the (a) homogeneous, (b) homeotropic and (c) 
hybrid anchoring conditions. The orange and green layers represent the planar and vertical alignment layers 
respectively, and the blue ones represent the cholesteric helical layers. 

 
Figure S2. Polarized optical microscope textures of end states of CLC gratings. ϕend and 1/Pi are denoted on the 
top left and top right corners, respectively. 

Supplementary Material Video: 

Video S1: Reverse rotation processes of the CLC grating by switching the blue and green light. The grating 
period is 6.6 μm. The speed variation is ×9. The intensity of blue light (450~490 nm) is 229 μW/cm2 and the 
intensity of Green light (510~560 nm) is 338 μW/cm2. 

Supplementary Material 1: Determination of the Semi-Free Film Thickness 

On the basis of the experimental results αt_0.17 = 33.0°, Pi_0.17 = 5.9 μm, when 1/Pi is 0.17 μm−1, and αt_0.43 = 
987.8°, Pi_0.43 = 2.3 μm, when 1/Pi is 0.43 μm−1, we can get: ݀ଷ_଴.ଵ଻ = ఈ೟_బ.భళଷ଺଴ ∙ ௜ܲ_଴.ଵ଻ = 0.09 ௜ܲ_଴.ଵ଻ μm and ݀ଷ_଴.ସଷ =ఈ೟_బ.రయଷ଺଴ ∙ ௜ܲ_଴.ସଷ = 2.74 ௜ܲ_଴.ସଷ μm. Because of d1 = 0.5Pi, simultaneous equations are constructed: ܦ଴.ଵ଻ = ݀ଵ_଴.ଵ଻ + ݀ଶ_଴.ଵ଻ + ݀ଷ_଴.ଵ଻ = 0.5 ௜ܲ_଴.ଵ଻ + a ∙ ௜ܲ_଴.ଵ଻ + 0.09 ௜ܲ_଴.ଵ଻, (1)

଴.ସଷܦ = ݀ଵ_଴.ସଷ + ݀ଶ_଴.ସଷ + ݀ଷ_଴.ସଷ = 0.5 ௜ܲ_଴.ସଷ + a ∙ ௜ܲ_଴.ସଷ + 2.74 ௜ܲ_଴.ସଷ,	 (2)
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଴.ସଷܦ = ଴.ଵ଻, (3)ܦ

After calculation, we get a = ଴.ଵ଻ܦ ,1.14 = 1.73 ௜ܲ_଴.ଵ଻, ܦ଴.ସଷ = 4.38 ௜ܲ_଴.ସଷ. In our simulation, we take ݀ଵ = 0.5 ∙௜ܲ_଴.ସଷ, ݀ଶ = 1.25 ∙ ௜ܲ_଴.ସଷ and ݀ଷ = 2.75 ∙ ௜ܲ_଴.ସଷ to simplify the modelling. 

Supplementary Material 2: Modeling of Director Configuration 

We assign z-axis perpendicular to the substrate, x-axis deviating 45° with respect to the anchoring direction. 
The anchoring direction is at ϕ = π/4, along the orange arrow. According to the Baudry’s model [1], the director 
field in the semi-free film is:  ݊௫ = [cos(ߠ + (ߛ cos߶ cos ߩ − sin߶ sin [ߩ sin ߛ + sin(ߠ + (ߛ cos߶ cos (4) ,ߛ

݊௬ = [cos(ߠ + (ߛ sin߶ cos ߩ + cos߶ sin [ߩ sin ߛ + sin(ߠ + (ߛ sin߶ cos (5) ,ߛ

݊௭ = −sin(ߠ + (ߛ cos ߩ sin ߛ + cos(ߠ + (ߛ cos (6) ,ߛ

where (ݖ)ߠ is the tilt angle of the director: (ݖ)ߠ = గଶ for ݖ ∈ [0, ܦ − ݀ଵ] and (ݖ)ߠ = గଶௗభ ܦ) − ݖ for (ݖ ∈ ܦ] −݀ଵ, (ݖ)߶ :is the angle between the grating vector and the anchoring direction (ݖ)߶ .[ܦ = ଶగ௉೐ ∙ ݖ + గସ , ௘ܲ = 2.3 

μm−1. To balance the surface energy and the elastic energy, (ݖ)ߛ is introduced to represent the transversally 
conic propagation along the grating vector: (ݖ)ߛ = 0 for ݖ ∈ [0, ܦ − ݀ଵ], (ݖ)ߛ = ଶఊబௗభ ݖ) − ܦ + ݀ଵ) for ݖ ∈ ܦ] −݀ଵ, ܦ − ௗభଶ ] and (ݖ)ߛ = ଶఊబௗభ ܦ) − ݖ for (ݖ ∈ ቂܦ − ௗభଶ ,  ଴ is the half apex angle of the cone, which is assignedߛ .ቃܦ

the value of 0.3 rad [1]. (ݖ)ߩ is the real-time conic propagation parameter: (ݖ)ߩ = ଶగஃ೔ ∙ Λ௜ .ݕ = 5.2 μm, Λୣ୬ୢ =6.6 μm. 
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