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Development of the Receiving System for 1.6um CO, DIAL
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Abstract

The receiving system of the CO, DIAL system using the 1.6um carbon dioxide (CO,) absorption band is
designed and the test system is developed. The short focus 200mm diameter mirror is used for correcting
the backscattered laser light. 200um diameter high efficiency InGaAs APD is employed for the detector,
interference filter with high transmittance and optical components including fibers with low reflectance
coating for the end feces are used. Highly stable supporting system is designed to stabilize the relative
positioning between the mirror and the fiber input. Total efficiency of the system is about 55% and the 6
mirror system is needed to take the data with accuracy of 1% up to 10km altitude.
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Fig. 1 Field of view of the receiver using a 200mm aperture detector. The diameter of the telescope from
100mm to 500mm is shown. The focal depth versus focal ratio (F) is also shown.
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Fig. 2 Schematic diagram of one receiver of the system. One of the end face of the optical fiber is put at
the focal point the main mirror. Output light coming out from the other end is collimated once by a
collimation lens, pass thru the narrow band interference filter and condensed again to introduce the second
optical fiber.  The output end of the second optical fiber is integrated with InGaAs APD detector and
GRIN lens.
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Fig. 3 Optical layout of the receiving system. 6 mirrors are used for higher altitude and one mirror is
used for lower altitude to expand the observable altitude range.
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Table 1. Optical efficiency of the receiving system.

efficiency No. of pcs

Reflectance of the main mirrors 0.98 1
Transmittance of the end face of the optical fibers 0.999 4
Transmittance of the optical fibers 0.993 2
Transmittance of the lenses 0.999 6
Transmittance of the interference filters 0.97 1

Sub total of the optical efficiency 0.928
Masking of the main mirror 0.1427
Quantum Efficiency of the Detector (InGaAs APD) 0.7

Total efficiency 0.557

Fig. 4 One of the receiver of the receiving system (left panel), optical fiber supporting mechanism above
the main receiving mirror (upper right) and fiber coupler for installing the interference filter and detector
(APD) module (lower right) integrated with the GRIN lens and Peltier cooler are shown.
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