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Figure 3: Phase mask of the metalens 

2.3. Validation of BPM algorithm on a small structure 

BPM is an efficient method to simulate forward propagation 

without accounting for backward reflections. We first 

validate BPM against the bidirectional FDTD algorithm on a 

small metalens 20µm in diameter and NA=0.25. The 

theoretical focal length is F=17.3µm. Shown in Figure 4 on 

the left is the BPM simulation result with F=16.96µm, and 

on the right is the FDTD result with F=17.14µm. This 

comparison shows that BPM agrees very well with FDTD 

for this application. 

 

 

Figure 4: BPM result (left) and FDTD result (right) 

For comparison the memory requirements for BPM were 

0.19G and FDTD was 55
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