S2 Appendix. Geometric Optics Approach to Determine Optimal EUCLID
Parameters. We designed EUCLID to control illumination profile for epi-illumination
brightfield microscopes and tested two different illumination configuration, critical and
Koehler. In Koehler configuration, the output of the EUCLID is imaged on the back
focal plane of the imaging objective and defocused on the sample. An output ray whose
height and angle are r and 6, can be ray-traced to the sample plane as,

=l A1 b 1A ®

The pass angle, given in Eq2] determines the maximum area that can be altered by the
movable rod, whose radius can be found as,

Tmax = fep (4)

In critical illumination, it is preferable to match the output dimension and the rod
diameter for small aperture systems, since it gives the flexibility to adjust the
distribution of the field profile with changing the rod position while minimizing the
power loss due to the hole.
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