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The simulation of focused light illumination is shown in Figure S1. The light with
the center located at (30,30,0) mm has a diameter of 10 mm, and its focus point is
located at (30,30,8.66) mm. In the MCX method, 1000 pencil beam sources (108

photons for each beam, 1011 photons in total) with different initial angles are set at the
assigned positions in the illumination surface, in order to simulate the focused light
illumination. The proposed MCOAI method only emits 108 photons in total. The
initial positions of 108 photons are randomly generated by the random numbers in the
illumination surface, and then each initial angle can be determined by each initial
position. The enlarged view in Figure S1 shows that the MCOAI result near the
source is much smoother than the MCX result, although the number of photons in the
MCOAI method is much less than that in the MCX method. The comparison results in
Figure S1 are consistent with the results in Figure 3.

Figure S1 Comparison results of the MCOAI and MCX methods with the focused light
illumination to Sample 1: the fluence map along the plane of y = 30 mm from (A) the MCOAI
result and (B) the MCX result. The enlarged views are displayed in the red rectangular regions.


