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Observation of metal layers by a Resonance Scattering Lidar at Syowa in Antarctic
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Abstract: As a part of a prioritized project of the Antarctic research observations, a new resonance scattering lidar
system with frequency-tunable alexandrite laser was developed and installed at Syowa Station (69°S, 40°E) by the
58th Japan Antarctic Research Expedition (JARE 58). Density profiles of minor constituents such as iron (Fe),
potassium (K), and calcium ion (Ca") in the mesosphere and lower-thermosphere region were successfully observed
in 2017 and 2018. This was the first time detection of K and Ca" layers in Antarctic. We will show preliminary results

of the metal layer observations at Syowa Station.
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Figure 1. Block diagram of the frequency-tunable
resonance scattering lidar system.



Table 1. The total number of nights and hours in each month of the lidar measurements at Syowa.

Feb. Mar. Apr. May

June July Aug. Sep. Oct. Total

sopy  Night 0 1 0 0 0 9 14 12 16 52
(Hour)  (0) (5) (0) (0) (0)  (114) (128)  (92)  (99)  (439)
org Night 3 2 0 9 4 12 12 14 11 67
(Hour) (11)  (12) (0)  (152)  (70)  (193) (174) (131) (60)  (803)
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95 Figure 2. Height-time plot of Ca
gg density observed at Syowa Station in
80 Antarctic on October 6, 2018. Height
;3 and time resolutions are 0.5 km and
65 600 sec, respectively. Color shows
gg Ca* density in a unit of cm™. Contour
30 line means signal-to-noise ratio
43 (SNR =2.0, 4.0, and 6.0). A staying

layer around 92 km from 18 UT to

22 UT and two descending layers

from 19 UT to 22 UT and from 22
UT to 0 UT can be seen.
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