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MLT temperature observations by a frequency-tunable resonance scattering lidar
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The National Institute of Polar Research (NIPR) is leading a six year prioritized project of the Antarctic research

observations (from 2010 to 2015). As a part of the sub-project, the global environmental change revealed through the

Antarctic middle and upper atmosphere, we have developed a frequency-tunable resonance scattering lidar system to

be installed at Syowa Station (69S, 39E) in Antarctica. In this presentation, we will make a brief introduction on the

frequency-tunable resonance scattering lidar, and report current status on temperature observations in mesosphere

and lower thermosphere (MLT) region using the lidar system.

1. 0000
00000000000000000000000 (2010-
201500 6 0000)0000000000000000
000000000000000000000000, O
00000000000000000000000000
00 (00D0OD0D0: 36N, 139E) 000000000, O
0000000000000000000,000000
00 (MLT) OO (00 80-110km) 000000000
00. 00000000000000/00000000
00000000 (0000 1080 km) 000000, O
00000000000000000000000000
00,00000000000000000000000
oooooooo.
000000,0000000000000000000
MLT 000000000000000. 00,0000
00 (0000D00000)0000000000000
0D0000000,000000000000,00 MLT
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Light source FL pumped Alexandrite
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Output power | 4 W, 2 W (SHG)
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Tablel Specification of the pulsed Alexandrite laser
system (by Light Age Inc.).

Light source
Wavelength

FL pumped Alexandrite
770-786 nm, 385-393 nm (SHG)
4 W, 2W (SHG)

Output power

Pulse width 50-200 ns
Freq. width <100 MHz
Freq. accuracy | <10 MHz

770-786 nm

| Pulsed laser
|

Laser freq.
control —_—

Figurel Overview of the frequency-tunable resonance

scattering lidar.

Energy 160 mJ, 80 mJ (SHG)
Repetition rate 25 Hz

Pulse width 50-200 ns

Freq. width <100 MHz
Freq. accuracy <10 MHz
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Figure2 An example of the Doppler-free saturation
spectroscopy experiment for K 770 nm. The detected
peaks can be used for the reference in the absolute fre-

quency.
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Figure4 MLT temperature data (bottom) and its er-
ror (top) obtained from Fe-mode observation on 13 Jan
2015.
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Figure3 An example of the estimations for tempera-
ture errors at different combinations in the three fre-
quencies. We can find out a best combination where

the temperature error is minimized.
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Figureb5 A comparison in the temperature data
from the lidar (red) and the limb-sounding satellite,
Aura/MLS (black).



