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Kohler illumination

A. Kohler illumination provides a more homogeneous illumination and higher resolution. The
light source is maximally out-of-focus, avoiding the overlap between the light source image
and the specimen. Kohler illumination is also minimizing the stray-light and unnecessary
irradiation.

B. The elements shown in the schematic are light source, collector lens, field stop, aperture
stop, condense lens, object plane and objective. Therefore, the diaphragm 1, which is the
field stop, is used to control the illumination area/field (option b.).

C. The diaphragm 2, which is the aperture stop, is used to control the numerical aperture
of the illumination and the illumination intensity (options c., e.).

D. The object plane is conjugated with the field stop diaphragm 1, the light source plane is
conjugated with the aperture stop diaphragm 2.

Achromatic doublet

A. Assuming that the lenses are thin we can find the matrix by multiplying three matrices
corresponding to the boundaries between materials (two curved and one flat, with accurate
signs for the radii) followed by free propagation matrix (minding multiplication order):
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B. Focusing parallel rays corresponds to A = 0. Therefore we can find the equation for the

focusing distance d:
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C. Equation 1 should be fulfilled for both wavelengths (achromat is designed to focus both
wavelengths at the same point). Therefore, we can write the following system of equations
out of it:
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where 1% and n{% are the refractive indices of materials for 400 and 700 nm respectively

and d = 500 mm. By solving this system one can get the radii R; ~ 66.6 mm and
Ry = 200 mm.



