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Fig. 1. (a) Schematic diagram of the displacement detection setup
based on the optical beam deflection method. The motion of the
mirror changes the position of the optical spot on the photodetector
and the distance between lens 1 and lens 2 determines the size of the
optical spot. (b) Position of the optical spot (solid line) with a
diameter of d within the quadrant photodetector (dotted line). The
center of the optical spot is displaced by c. The partial areas of the
optical spot located on each segment of the photodetector are shown
as Sl, Sz, S3 and S4.
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Fig. 2. Normalized output of the quadrant photodetector, AS/S as a
function of the diameter of the optical spot displaced by (a) o=
200 pm, (b) 400 um, and (c) 600 pm. The dashed line corresponds to
the theoretical value obtained by considering a circular optical spot
with constant laser intensity. The solid line corresponds to the
calculated value by considering the detector to be infinite in size
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Fig. 3. Measured optical spot profile fitted to the Gaussian distri-
bution. Here, the optical spot size, d is determined to be 2 mm, while
the value of FWHM is about 0.7 mm.
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In this paper, we have measured the effect of the optical spot size, incident upon the quadrant photodetector, on the optical
displacement sensitivity of the optical beam deflection technique. We have built an optical displacement detection system based on the
optical beam deflection method using 3 mW He-Ne laser and measured the displacement sensitivity with changing the optical spot
size on the quadrant photodetector. We have also calculated the changes in the optical displacement sensitivity as a function of the
incident laser spot size by modeling a circular optical spot with constant laser intensity. Our experimental and theoretical studies show
that the optical displacement sensitivity increases with the decrease in the optical spot size. This suggests that in the design of the
optical motion detection systems with sub-nanometer sensitivity, the displacement sensitivity can be optimized by reducing the size of

the incident optical spot on the detector.
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