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Abstract In this paper, numerical simulation and experimental verification methods are presented to investigate the
influence of nonparallel slot and double-prism ridge in observing clear interference fringes. This result is essentially
in the Fresnel double prism interference experiment using a line source. Initially, the interference intensity
distribution formula of the Fresnel double prism on the observation screen is theoretically obtained. This is
accomplished using geometrical optics and the principle of interference. In addition, the visibility of the interference
fringe as a function of the angle between the slot and the ridge is obtained using numerical simulation. Theoretical
analysis shows that as the angle increases, the interference visibility falls, then rises, and then falls again. Finally,
an attempt to experimentally verily the theoretical results is also presented. The experimental results seem to be
consistent with the numerical simulation results.
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Fig. 1 Schematic of the Fresnel double-prism interference. (a) Top view of coordinate system after slot deflecting

by a certain angle; (b) schematic of slot deflection
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Fig. 2 Interference intensity variation diagram in x-direction of screen. (a) Changing spacing between slot and

double prism; (b) changing spacing between slot and viewing screen; (c) changing double-prism wedge angle
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Fig. 3 Interference fringe distributions and intensity distributions of observation plane for different deflection angles of slot.

(a) (b) (c) Interference fringe distributions when ¥=0°, 0.11°, 0.16°; (d)(e) (f) intensity distributions at =0 on

observation plane when y=0°, 0.11°, 0.16°
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(¢) interferogram obtained when slot continues to rotate clockwise at a certain angle
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