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1. The metagrating in Fig. 4 of the main manuscript deflects beams from 4 directions into

different diffraction orders. Here the far field is plotted for the first two beams with incident
angles of 0° (Fig. S1(a)) and 16.5° (Fig. S1(d)). The beams coming from directions between
the two optimized ones are also plotted in Fig. S1(b) and (c) to clarify how the diffraction order
is changed.
First, the two beams under optimization with incident angles of 0° and 16.5° have the deflection
efficiency of around 50%, with 22% and 15% of power distributed in all the undesired
diffraction orders in Fig. S1 (a) and (d), respectively, and the left absorbed by the material loss
(both silicon and mirror).
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Fig. S1 Far field patterns of the beams with different incident angles reflected by the four-
beam metagrating in Fig. 4 of the main manuscript. The incident directions are 0°, 5°, 10°,

16.5°in (a) to (d).

In addition, one can observe that moving from one diffraction order to another is not a jump,
but a gradual process. The main beam in Fig. S1(b) follows the diffraction order of Fig. S1(a),
and the main beam in Fig. S1(c) follows the diffraction order of Fig. S1(d). The sidelobe in
Fig. S1(b) increases and becomes the main beam in Fig. S1(c).

2. Width of bars and air gaps of the metagrating lattice supercell in Figure. 3 of the main text with
the bar thickness of 284 nm, spacer layer thickness of 80 nm and back mirror thickness of 100

nm.
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. Width of bars and air gaps of the metagrating lattice supercell in Figure. 4 of the main text with
the bar thickness of 300 nm, spacer layer thickness of 90 nm and back mirror thickness of 100
nm.
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