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Fig 1. Schematic diagram of a LIDAR
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Laser Sensing and Processing

Name | Michihiro UCHIUMI E-mail uchiumi@ariake-nct.ac.jp

Status | Professor

Information System Course, Division of Human and Welfare Engineering,

Affiliations Department of Creative Engineering, National Institute ofTechnology, Ariake College

Keywords Laser application for measurement, Remote Sensing and Control, Data Processing
* Digital Signal Processing for measurement and control

Technical * Laser technology

Support Skills | - Space charge in dielectrics, laser-induced lightning, minor constituents in the air

Research Contents

Recently, I have a lot of interest in the laser application to the atmosphere, plant activity and Surface
Plasmon Resonance Sensor. For example, I have been developing LIDARs to measure the atmospheric
water vapor and carbon dioxide which have strong warming effect to the earth and whose densities in the
atmosphere are to be globally measured for the accurate prediction of the future temperature of the earth.
The laser-diode with a tuning element is tunable to the atmospheric molecule’s absorption lines. The
atmospheric water vapor has a tremendous number of absorption lines, we can relatively easily choose the
line to be used for the measurement. We have chosen a line at 825 nm because cheap LDs are supplied in
this range of wavelength and the cheap detectors are available. My concern is to tune a laser to a line of
interest. Having faced a problem that it is difficult to maintain the laser wavelength to the absorption line
during the observation, we are developing a wavelength lock system using an absorption cell and a lock-in
amplifier.

Lectures

» Digital Signal Processing, Electromagnetics

> Opt-electronics, Electronic circuits, Fundamentals of Optical Information Processing
Present Researches

> Development of a Differential Absorption LIDAR for measurement of H20 and CO:2

> Development of a Random-Modulated Continuous Wave laser radar

> Development of a Surface Plasmon Sensor

> Development of an Imaging LIDAR for plant
Past Researches

> Differential Absorption LIDAR
Measurement of Space Charge Distribution in dielectrics
Laser-Induced Lightning
Alexandrite LIDAR for the water vapor measurement
Solar-Blind Lidar for Ozone layer in the atmosphere
Sodium layer in the mesosphere Detector
Dye, excimer, alexandrite and Ti: Sapphire laser
Selective Laser Induced Photodetector
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Fig. 1 Schematic diagram of a LIDAR

Available Facilities and Equipment

Nd: YAG Laser; Powerlite, Surelite I-10 (Continuum) Wavemeter

Dye laser; Quanta-Ray PDL-3 (Spectra Physics) External Cavity Laser Diode and Tapered Amplifier
Lock-in Amplifier NF6500 (NF Corporation) DFB lasers and Fiber laser

Nd:YAG Laser-pumped OPO laser Panther (Continuum) Ti: sapphire laser Carat

DPSS laser Finesse @532nm 4W (Laser Quantum)
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