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1. ABSTRACT
In microscopy applications, the quality of the image is affected by the overall light detection
performance of the optical sensor (e.g., the CCD camera). One crucial parameter of the
aforementioned performance is the reflectance of light which becomes more complicated in
case of granular structures [1]. In the present study, the modification of Fresnel’s formulas
though the influence of surface roughness was estimated considering the following
parameters: (i) light wavelength (400-700 nm), and (ii) size of surface roughness in the range
10 - 50 nm). The influence was found to be more dominant at lower values of roughness.
2. MATERIALS AND METHODS
The overall light photon reflectance was estimated using Fresnel’s formulas and by taking
into account the following SC factor which depends on the sample’s granular surface, given
by the following equation [2]:
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where δ is the surface roughness expressing the area of surface irregularities profile per unit
of length, λ is the light wavelength and n is the refractive index of the medium. Values of Sc
near to unity imply reflectance similar to that of surface smoothness.
3. RESULTS
Figure 1 illustrates the variation of Sc factor as a
function of light wavelength (400 – 700 nm).
Estimations are shown particularly for surface
roughness 10 – 50 nm (step 10 nm). Results showed
that the effect of surface roughness was more
dominant at low sized irregularities. In particular,
for the lower case (10 nm) the Sc factor was found
to vary from 0.18 down to 0.06 , while for the
higher case (50 nm) was found to vary from 0.99
Figure 1: The variation of Sc factor as a down to 0.80 (considering light wavelength: 400 –
function of light wavelength
700 nm)
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