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Statistical analysis on the relationship between solar activity and the sporadic Na layer
observed by the resonance scattering lidar

Daishi SAKAI and Makoto ABO,
Graduate School of System Design, Tokyo Metropolitan University, 6-6 Asahigaoka, Hino, Tokyo 191-0065

Many observations of metallic atom layers in the mesopause region have been conducted by the resonance scattering lidar. In this
region, sporadic metal layers which have narrow width and high peak density are often observed. Some mechanisms for the production
of sporadic metal layers are proposed such as the neutralization of metal ions in sporadic E layers produced by the wind-shear
mechanism. On the other hand, the influence of solar cycle on the critical frequency of the sporadic E layer (foEs) are reported.
Therefore, we investigated the relationship between solar cycle and foEs using the ionosphere data at Kokubunji, and analyzed
relationship between the parameters of the sporadic Na layer and solar cycle using data of sporadic Na observed at Hachioji.
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Fig.1 Comparison of yearly averaged values of sunspot
number and foEs of Kokubunji station at nighttime.

Table.1 (24 DA (10:00~14:00 D FH)) LK%
NZEND foEs & KGR A BOMBEREE~T. &£ T
OHEATRIIEDCHE, RIZTAOHMETH L, H
BEFEOBRIIT AT 4, vUA LD BN
<, TIE~ 0 ARHNE =T THENE W Z

SyInD . KIGIEB & B D foEs WNIEDOFE TH D D
liL%®EE@ 5B DS KB IEE) & s IE O AR ES
o TEBY I foEs OEBENIZHEE L TWD L
MBI TWD ., —HFREILE R O EJEILFEE LR
b\t&b,E}:ﬁzT foEs & K %51 B o 1 B B £ 23 I i
T2 001%, B ORI TR o R 082 b
L sporadic E J& % 5 £ 2% 55 5 W B K 5 03 4 #h)
TIE2ONRKKTHD EHEBEINTND Y.



Table. 1 Correlation coefficient of yearly averaged
values of foEs at four locations with the yearly averaged
values of sunspot number.

Locations Day Night
Alma ata(43.2N) 0.76 -0.71
Boulder(35.6N) 0.54 -0.27
Kokubunji(35.6N) 0.58 -0.54

Maui(20.8N) 0.80 -0.13
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Fig. 2 Days per month of Na resonance lidar
observation at Hachioji.
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Fig. 3 Comparison of two-yearly averaged values
of sunspot number and peak density of the sporadic Na
at Hachioji.
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Fig. 4 Comparison of two-yearly averaged values of
nighttime foEs at Kokubunji and peak density of the
sporadic Na at Hachioji.

Table. 2 Correlation coefficient of sporadic Na
parameters at Hachioji with suspot number and
nighttime foEs at Kokubunji.

MaxDensity =~ MaxHeight Duration
Sunspot number 0.77 -0.62 -0.18
foEs -0.89 0.64 -0.16
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