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Development of low-cost high-spectral-resolution lidar using compact multimode laser
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Abstract: A low-cost high-spectral-resolution lidar (HSRL) using a multi-longitudinal mode laser and a scanning
Michelson interferometer is developing for long-term quantitative measurement of aerosol profiles. A multimode
laser is newly designed to increase the measurement sensitivity and efficiency compared to a previous study using a
commercial multimode laser. Conditions suitable for the HSRL laser are that laser mode spacing is large (to be
matched to the free spectral range of HSRL interferometer), spectral width of laser mode is narrow, and laser
frequency variation is small. A prototype laser is evaluated using a scanning interferometer, and laser mode spacing,
spectral width, and frequency variation are satisfied with the required specification. The result indicates that the
developed laser has a spectrum useful for the HSRL.
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Fig. 1. Block diagram of HSRL system

Table 1. Specification of HSRL system

Specification of 5BRF-2001 HSRL

Laser system Diode-pumped, MOPA, multimode, Nd:YAG laser
Laser energy 5mJ@1064&532nm, 0.5mJ@355nm

Repetition rate 100 Hz

Laser mode spacing 1.5 GHz

Spectral width < 100 MHz (for each longitudinal mode)

Stability <*3 %(Power), < 20 MHz@1064 nm (Frequency drift)
Beam divergence < 0.5 mrad (full angle for 86% energy)

Telescope Schmidt-Cassegrain, Dia.=200mm

Field-of-view 0.5 mrad

Band-path filter 0.5 nm (full width at half maximum)

Interferometer Scanning Michelson interferometer (FSR=1.5GHz)
Detectors Photomultiplier (UV, VIS) and Avalanche photodiode (NIR)

Data acquisition A/D converter (160 MHz, 16 bit)
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Fig. 2. Measured interference visibility for prototype master oscillator.
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Fig. 3. Shot-by-shot laser frequency variation for prototype master oscillator.
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