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Seasonal Dependence of Calcium Ion Layer Observed with a Resonance Scattering Lidar
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Abstract:  Calcium ion is only metallic ion in the ionospheric £ region that can be measured by resonance scattering
lidar. Metallic ions, including Ca’, originating from meteors are gathered in a narrow layer by vertical shear of
horizontal neutral wind in the ionospheric E region, forming sporadic E (E) layers. However, the mechanism is not
well validated quantitatively yet because the neutral wind and fine structure of the E layer can measure with only
limited technique. We observed fine structures of Ca” layers associated with the E; layers from August 2014 to
September 2016 with a resonance scattering lidar at the NIPR, Tachikwa. In this study, we will show differences in
the Ca" layer structure between summer/winter and spring/fall.
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Table 1. List of Ca* observation at Tachikawa.

Height [km]

Year Month Day  Time (UT) Range of Integ. FWHM
bin (m) time (s) (nm)
2014 Aug. 21 14:13-19:28 15 50 11
Dec. 24 11:09-21:26 15 5 11
2015 Dec. 8 10:52-21:04 15 5 1
Dec. 18 09:11-21:09 15 5 1
2016 Mar. 3 10:54-20:38 30 5 1
May. 12 10:34-19:10 15 5 1
Aug. 31 11:24-19:43 15 5 1
Sep. 1 14:03-19:41 15 5 1
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Figure 1. Height-time plot of Ca™ density observed at the NIPR, Tachikawa on (a) May 12, 2016 and (b) September 1, 2016. (a)
shows descending Ca* layers with speed of 1-2 km/hour, which are typical downward phase speeds of diurnal and semi-diurnal
tide. (b) shows a relatively stable Ca* layer around 100 km altitude.



