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Abstract

A range finder using CO; laser operating at 10.6pm has been designed

ause this wavelength is useful for many applications as: industrial, medical,

- military, especially range finding are widely applied to non contact

measurement of distances.

Thus, due to their importance, the optical systems associat
the beam expander and

ed with laser

range finders have been computationally calculated as

. telescope elements of optical designs with aid of (ZEMAX) package.

The optical beam expander is a Galilean design and configured of two

; 7nSe lenses. The output expanded to (15 mm) in diameter and (0.45 mrad) in

~ field of view with reduction in divergence angle (1.35 mrad) and an

P . increasement in laser diameter (5 mm) to obtain three times magnification.

The receiver consists of an optical telescope 1o concentrate the received

" beam on photonic detector, which (Cassegrain telescope) consists of twc

" gpherical mirrors. Optimization has been made on this design by adding lenses

window, and transmitter lenses to distribute intensity on detector to increast

detectivity.
Study and analysis have been made for different optical parameters o

design system for both optical systems such as spot diagram, wavefron

Modulation Transfer Function (MTF), ray aberration, Optical Path Differenc

(OPD), Point Spread Function (PSF), encircled energy, 3D layout, solid mode

shaded model, and wireframe.
Design has been made in ZEMAX software and spherical aberration rest

s obtained then reduction spherical aberration. These results are compared wi

results from V.B. program and obtain results with high accuracy.
Finally, theoretical calculations of the range are made in Visual Ba:

(V.B.) program and find that range finder could measure the range to distar
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