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Stabilization of Temperature Measurement with Rotational Raman Lidar
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Abstract : We have been developing a lidar system for measuring atmospheric temperature using

the Rotation Raman scattering. In this paper, we report results of estimation of measuring errors

caused by laser wavelength drift and by other optical components. These errors are comparable

with results of temperature measurement by the lidar system.

1. (IC®HIZ

TR, KRBT BT B A AL MEA~DHE
HZzHE LT, BT~ U HEELAFIH Lz BZEo
SRR Z G 2 KREHIA 7 A 2 — OB 2D T
Wb D, ZOTAX—TCTHHLIEKIRIZ, 794
VT EE S TERAIL7ZRIR & 13EE 3kmTETT
PG L < —E LTV D, BEEE TS 1K EL D
RECLEIL—HIEDHZ EIETE TN,

AEIOHE T, KURIERRAZOI AKX 2 L —
P—OPRAH), S OIREZEIZ K DR E)
DBLENORGE LT SR A WS T 5,

2. FAH —V AT A
SIREHIZ A% — DR Fig. 1 12737,
FBEH BRI DR~ HELD 300K T A

B
eam M(3)

Expander
Nd:YAG | SHG | THG |-
M(1) ey
Telescope
PC I— Digitizer
Interference
fitter 1(IF1) PMT]

Fiber

N
M:Mirror U

L:iLens
PMT: Photomultiplier Tube

Fig.1 Rotational Raman lidar system.
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Fig.2 Rotational Raman spectrum and
temperature coefficients of Oz and Nz molecules.
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Tablel Specification of the lidar system.

Transmitter

Laser Nd:YAG
Wavelength 355nm
Pulse energy <300mJ
Pulse width <7ns
Repetition 20Hz
Divergence 0.09mrad
Receiver

Telescope Diameter | 400mm
Field of view 0.22mrad

Filter(1) CWL=353.9 FWHM=0.4nm
Filter(2) CWL=353.1 FWHM=1.0nm
Detector PMT (R9880U-110)

Range resolution 150m

Measured on 2010/7/27~28
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Fig.3 Scattergram of temperature response
function and temperature measured by

radiosonde temperature.
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