E-3
ARTT 4 7 Na EIAEBED 7 v — 3 )L AifgAT

Global Distributions of Occurrence of Sporadic Na Layers
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Abstract

We have observed mesospheric metallic layers such as Na by the resonance scattering lidars in Tokyo of
middle latitude and Indonesia of the equatorial region. In these Na density profiles, sporadic Na layers (Nas)
which have narrow width and high peak density is often observed. Some mechanisms for the production of
Nas layers are proposed such as the neutralization of sodium ions in Es layers produced by the wind-shear
mechanism. Correlation of Nas altitude and wind shear altitude is high in middle latitude. Otherwise on the
equator, correlation of Nas altitude and wind shear altitude was high before midnight, but correlation was
low after midnight. These results suggest that the formation mechanism of Nas is different in latitude. We
correct global Na lidar data and discuss about longitude and latitude variations of occurrence of the Nas
layers.
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Table 1. Locations where lidar measurements of mesospheric Na have been carried out

Geographic Geographic Magnetic  Magnetic = Occurrence

Location Latitude Longitude dip angle  declination of Nas Reference

Heiss Island 80 50 84 27 - Juramy 1981
Svalbard 78 15 82 1 @) Gardner 1988
Andoya 69 16 78 2 O Hansen 1990
Sondrestrom 67 -51 75 -40 O Heinselman 1998
Poker Flat 65 -147 77 27 A Collins 1996
Winkefield 54 -1 68 -4 X Gibson 1971
Haute Provence 44 6 60 -1 X Megie 1977
Illinois 40 -88 69 -1 X Senft 1989
Tokyo 35 139 48 -6 @) Nagasawa 1995
Wuhan 31 114 45 -5 @) Yi 2002
Haleakala 21 -156 39 10 © Kane 1993
Mauna Kea 20 -155 37 10 © Kwon 1988
Arecibo 15 -67 47 -11 © Kane 1993
Gadanki 14 79 10 -5 O Kumar 2007
Kototabang 0 101 -20 =2 @) Shibata 2006
Alcantara -2 -44 0 -20 A Clemesha 1998
Sao Jose dos Campos -23 -46 =31 -19 A Batista 1989
Syowa -69 39 -64 -47 - Nomura 1987
South Pole -90 =73 =27 - Collins 1994
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