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Research for laser and detector for 946nm airborne/space-borne lidar systems
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Abstract:  Lidar for altimetry is widely used in airborne/satellite observations for topography, structure height, and
coastal bathymetry, providing crucial data for canopy height measurements. Current systems use low-power lasers with
galvano scanners, but their coverage is limited. To address this, a 0.9um laser system is being explored, offering better
detector sensitivity than the commonly used 1pm. The Nd-based 0.9um laser, combined with photon-counting detectors,
is under evaluation. Preliminary tests on passive Q-switched lasers and SPAD arrays show promise in improving
coverage and accuracy. This presentation discusses system considerations and experimental results.
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Figure 1 Concept of laser scanner
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Table1 Tentative system specification for photon-
counting altimeter from space.
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Figure 2 Picture during oscillation test: the
output mirror mounted on the front mount.

Figure 3 946 nm input/output characteristics for a
cavity length of 130mm.
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Figure 4 A histogram of multi-photon detection
Figure 5 Schematic diagram of SPAD and the in the SPAD. The numbers displayed in the
corresponding time-series data. figure indicate the number of detected photons.
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