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Abstract: It was recently found that Fresnel biprism interference has applications in phase contrast imaging
and digital holographic microscopy. In order to promote these applications and understand their physics, Fres-
nel biprism interference is investigated in information optics. Firstly, the relationship between optical field and
impulse response function is analyzed, then a formula for measuring the intensity of Fresnel biprism interfer-
ence is derived. The influence of single-slit width and the distance between the single-slit and the biprism on
the quality of an interference pattern are theoretically analyzed from the perspective of information optics. It
was found that the resolution of the interference fringe becomes worse as the slit-width exceeds 0. 1 mm. Then,
by changing the slit width( by 0. 08 mm) and the distance between the biprism and the slit(by 8 cm to 12 c¢m)
in accordance with the developed experiment scheme, the observed experimental results are consistent with
theoretical analysis. These results could help deepen our understanding of phase contrast imaging based on
Fresnel biprism interference.
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Fig. 1 Scheme of Fresnel biprism interference
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Fig.2 Interference fringes of Fresnel biprism under different widths of slit light source, (Left Column; Two-Dimensional

Patterns, Right Columnthe corresponding 1D fringes)
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Fig.3 Interference fringes of Fresnel biprism under different z, (the distance between single-slit and biprism) , (Left Col-

umn ; Two-Dimensional Patterns, Right Column:the corresponding 1D fringes)
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Fig.4 Intensity distributions of the interference fringe , Left Column:Two-Dimensional Patterns, Right Column:the corre-
sponding 1D fringes. (a) and (b) are the corresponding results for that including the constant item and neglecting

constant item of intensity, respectively
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Fig.5 Interference patterns, (a), (b) and (c¢) are the corresponding results at suitable slit-width, slit-width increasing

by 0. 02 mm and 0. 08 mm, respectively
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Fig. 6 Interference patterns, (a) and (b) are the corresponding results at the distance from the slit to biprism of 8 ¢m and

12 cm, respectively
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