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Wave optics view of the effect of the microscope lenses



Wave optics view of the effect of the microscope lenses

For a point object in a focal plane, what is the distribution of light at and near image plane (PSF)? 



Huygens wavelet approach

• Each of the infinite points in the
emerging wavefront acts like a point
source

• Each point emits a wavelet
• All wavelets from the same wave front

are mutually coherents
• That is, they oscillate synchrony
• Therefore, they interfere wich each

other in a predictable way



Interference of wavelets 



Effect of two wavelets 



Interference from two wavelets



Numerical aperture and resolution



Numerical aperture and Resolution



Numerical aperture and Resolution



Wavelength and Resolution



Effect of multiple wavelets 



Effect of three wavelets 



Effect of five wavelets 



Effect of nine wavelets 



Effect of all the wavelets: the PSF



Effect of the numerical aperture on fringes



PSF is smaller for shorter wavelength light



Effect of multiple wavelets: Airy discs 



Airy discs parameters



PSF light distribution near the image plane (xy and xz)



Numerical aperture´s influence on PSF: bigger effect on axial 
than lateral spread



Resolution in the light microscope



Rayleigh criterion (lateral and depht)



Low NA                                        Medium NA                            High NA                                 

The higher the NA the smaller the Rayleigh criterion and the
better the resolution



Resolution limit



Resolution: the sampling theorem



Resolution: the sampling theorem



Resolution limit: the sampling theorem







Thanks
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