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Dipole emission patterns of single molecules can bias their apparent lateral position by >100 nm. The bias 

is due to the asymmetry of the radially (𝝆) polarized emission in the back focal plane.

Concept:
A metasurface “y-phi” mask 

locally rotates polarization in 

the back focal plane such that 

𝜌 → 𝑥 and 𝜙 → −𝑦.

The azimuthally (𝜙) 

polarized emission is then 

selected with a linear 

polarizer, producing the 

unbiased “y-phi PSF.”
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