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Development of the Receiving System for 1.6um CO, DIAL, part 2
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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 remade due to the
insufficient surface precision for the 50um diameter high efficiency photoncounting InGaAs APD.  The
focal ratio of the newly developed mirror is 1.4 which is slightly longer than the older mirror’s. The
accuracy of the new mirror is 0.239A RMS, which satisfies the target value of 1/4 A RMS at 633nm.  Both
of the new and old mirrors are assembled into the receiving telescope and will be examined the performance
including the efficiencies and stabilities.
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surface data
RADIUS : 564.0mm Fitting RADIUS Offset  :-0.0816mm
APERTURE DIAMETER : 205.5mm
Conic constant : -1.000
Conic type : Parabola

Fig. 1 Foucault test pictures of the @ 200mm F:1.2
mirror. The surface of the mirror is polished
smoothly without steps and craters.

; s‘\'o Fig. 3  Photograph of the telescope assemblies.
N | ’," & ®200mm F:1.4 mirror is used in the left assembly
’ | f [ N I and the ¢200mm F:1.2 mirror, which is formally
" / omot || 1\\ ,'" \V‘"\\ ,r' developed, is used in the right.  One of the optical
: / Q [ ‘ \ | fiber end is set on the focus point directly.
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Fig. 2 Test results of the $200mm F:1.4 mirror.
The left panel shows the comparison between the
ideal paraboloidal surface and the actual mirror
surface and the right panel shows the error. The
accuracy of the mirror surface is about 0.239A at
633nm which is smaller than the target value of 1/4A.
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