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Abstract: Spatial resolution is a key specific parameter of the optical microscopic imaging system. According to
the optical diffraction theory, the spatial resolution of imaging system is determined by the wavelength of
illumination light and the numerical aperture of microscope objective. In the practical imaging process, the
resolutions of microscopic imaging system obtained from different criteria are slightly different. It is necessary to
select an appropriate criterion according to the coherence of light sources and the structural characteristics of
obsversed targets to accurately calculate the resolutions of imaging system. In this paper, the calculation methods
for spatial resolution under different conditions are provided via theoretical analysis and numerical simulation.
Furthermore, we compare and discusse the difference of imaging resolutions under the illuminations of coherent
and incoherent light sources for double points and double slits targets, respectively.
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Fig.1 Superposition intensity distributions formed by two diffracted incoherent point sources vs their separated distance. The blue (/;) and red (1,) lines

represent the intensity distribution profiles of the two-point sources on the image plane, while the green one (/) represents total intensity

distribution profile
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Fig.2 Superposition total intensity distribution profiles formed by two diffracted coherent point sources with different phase difference at the separated

distance of Rayleigh criterion. (a) Total intensity distribution profiles of the superimposed two Airy disk against their phase difference and the

distance; (b) Intensity distribution profiles at ¢ = 0, /2 and 7, respectively
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Fig.3 Criterion of resolution limit for two point sources with the same phase (p=0) under coherent illumination. (a)-(d) Superposition total intensity

distributin profiles under different separated distances of the two point sources
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Fig.4 Criterion of resolution limit for two point sources with the opposite phase (¢ = ) under coherent light illumination. (a)-(d) Superposition total

intensity distribution profiles with the reducing separated distance dx of the two point sources; (¢) Superposition intensity distributions profiles for

different values of dx; (f) Respectively normalized intensity distributions profiles corresponding to (e)
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Fig.6 Focusing beyond the diffraction limit. (a) Airy disk distribution of single point diffraction focusing; (b) Diffraction focusing Airy pattern of three
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