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Observations of Sodium Layer over Beijing
and Haikou in July 2012
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1(College of Physics and FElectronic Engineering, HaiNan Normal University, Haikou 571158)

2(State Key Laboratory of Space Weather, National Space Science Center,
Chinese Academy of Sciences, Beijing 100190)

Abstract The observations were conducted by lidar over Haikou (20°N, 110°E) and Beijing (40°N,
116°E) in July 2012. The basic characteristics of the sodium layer density at a low-latitude and mid-
latitude location are analyzed by the observations. The double sodium layer events and sporadic layer
were observed over Beijing and Haikou. A Nd:YAG laser and a pumped dye laser are used to generate
the probing beam. The wavelength of the dye laser is set to be 589 nm by a sodium fluorescence
cell. The energy and divergence of the beam are set about 45mJ and 1mrad, respectively. The

backscattered fluorescence photons from the sodium layer are collected by a telescope with a primary
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mirror which diameter is equal to 1000mm. There are 9 events of Sporadic Sodium Layer (SSL) and

1 event of Double Sodium Layer (DSL) occurred in Haikou, and 1 event of SSL and 4 events of DSL

occurred in Beijing. The variety and distribution of the sodium density over Beijing and Haikou

during the night of July 1, 2012 are compared. A DSL structure was observed and it had lasted

120 min during the night of July 1, 2012 over Haikou, but no DSL structure occurred over Beijing.

Key words Lidar, Mesosphere and lower-thermosphere, Sodium layer density, Atmospheric optics
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Table 1 Characteristics of sporadic sodium layer over Haikou in July 2012

B W (LT)  fSgnti/min WS /om—®  WREREEE/km ST /km ST
03 02:15 188 6698 93.6 3.8. 4.5
10 02:36 189 2852 92.7 1.4 2.5
11 04:40 97 4453 92.8 2.3 3.5
11 21:36 > 273 5612 94.8 1.6 3.5
12 21:59 > 142 3193 96.9 2.0 3.0
13 21:30 > 161 1842 91.9 1.6 2.5
21 04:12 62 8987 93.0 4.6 2.0
30 02:22 67 4274 96.6 2.6 2.0
31 02:15 61 6696 96.5 14 4.5
®2 2012F 7 f 1 HEONWMEEHEESH
Table 2 Characteristics of double sodium layer over Haikou on 1 July 2012
WhE) (LT)  WRfEm B /km  WEEH®E/om™ 085 /km  FpSEmHE]/min  SFGNE S IEW R IRESE 1L

21:59 109.3
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31.4%
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Table 3 Characteristics of sporadic sodium layer over Beijing on 14 July 2012

AR TE] (LT)  RpSEif Tl /min

W 2B /em™?

WEME B /km BT /km  HRBE T

23:37 17 1179

101.3 1.1 4.0

&4 2012 F 7 BIEENAEEHIRESH
Table 4 Characteristics of double sodium layer over Beijing in July 2012

H o W] (LT) W /km  WREZE/cm™ g% /km  FREERTHE/min B GRS IEWARIGEHEEE L
01  21:46 117.3 7 0.5 105 6.5%
14 20:50 105.3 197 1.4 > 26 10.3%
15 03:35 1115 112 1.1 54 4.3%
16 21:14 107.4 150 1.3 136 8.9%
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