Resolution of Bessel-Gauss radially polarized beams in second harmonic generation
microscopy
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We compare a tightly focused radially polarized beam with a Bessel-Gauss (BG) pupil
function to a tightly focused linearly polarized beam with a Gaussian (G) pupil function for
the case of second-harmonic generation. The electric field at the focus was calculated using a
Debye approximation [1, 2]. P(6) is either a BG or G pupil function as shown [2, 3],
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where g, is the fill factor of the beam [2]. We estimated this to be g, = g, = , =1 for our

experimental setup. The theoretical values calculated for a radially polarized BG beam was
370 nm and 230 nm respectively. The resolution achieved through experiment was 348 nm
and 222 nm respectively. Other types of pupil functions can be examined and in general, a
uniform pupil function gives the ‘best’ resolution.
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Figure 1: (a) and (b) SHG image of collagen fibre with linearly and radially polarized light
respectively. (c) and (d) experimental resolution obtained from (a) and (b).
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