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National Institute of Information and Communications Technology (NICT) has developed technologies for a 2-pm
coherent lidar since 2001. The forth middle term research program began in April 2016 at NICT. Main objectives
of the lidar project are to develop 2-um key technologies and instruments for a future space-borne coherent Doppler
wind lidar (CDWL), to investigate measurement performance using a space-borne CDWL simulator, and to
quantitatively assess potential impacts on numerical weather prediction using results of the space-borne CDWL
simulator. It is crucial to develop a single-frequency CW laser with a narrow line width, a high pulse energy laser and
a high-speed detector meeting the requirements for the future space-borne CDWL. In order to realize a long-term
high reliable single-frequency 2-um CW laser with a narrow line width, NICT develops a semiconductor laser with
quantum-dot structure and an optical fiber amplifier. We confirmed photoluminessence from both the semiconductor
laser and the optical fiber amplifier in the 2.05-pum spectral region. The developed optical fiber amplifier demonstrated
small-signal gain of 8dB (requirement: >13dB). In order to obtain pulse energy of 125 mJ, NICT developed the high
pulse energy laser using a new pumping laser head. We demonstrated a high pulse-energy with a pulse energy of 125

mJ. In the paper, we introduce research and development of the 2-um key technologies.
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Table 1. Specifications of space-borne Doppler wind lidar

Wavelength (um) 2.05

Pulse energy (J) 0.125

Pulse duration (nspwhm) 200
PRF (Hz) 30
Telescope diameter (m) 0.4

Number of laser directions 2

Detector quantum efficiency 0.8
Heterodyne efficiency 0.4

Optical efficiency 0.44
Unknown system efficiency 0.5
Sampling frequency (MHz) 400
Sampling point 256

Azimuth angle of observation direction (°) 45, 135

Nadir angle of observation direction (°) 35

Target horizontal resolution (km) <100

Altitude 0-3 km: <0.5
Altitude 3-8 km: <1
Altitude 8-20 km: <2

Target vertical resolution (km)
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Fig 1. Photoluminescence spectrum of trial material
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Fig.2 Luminescence spectrum of TDFA
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