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Table 1 Photochemical reactions of Na Species in mesosphere
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Na+QO3 = NaO+O,

NaO+0O — Na(2p, 2s)+02
Na+Oz + M — NaOs + M
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Fig.1 The chemical equilibrium distribution of atomic sodium
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Table 2 The eignvalues and eignvectors of matrix A at 90 km

=3 1 2 3 4 5 6 7 8 9
AL —0.30(3) —0.13(3) —0.20(1) —0.51(0) —0.15(—1) —0.18(—2) —0.49(~3) 0  —0.51(—5)
—0.50(0) -1.0 -1.01 -0.13(1) 0.35(—1) —0.88(0) —0.99(0) 1.0  —0.99(0)
0.76(—2) 1.0 0.12(—1) —0.21(—3) 0.14(—=3) —0.35(—2) —0.39(—2) 0.40(—2) —0.39(—2)
—0.50(0) —0.34(—4) 1.0 0.33(0)  0.69(—4) —0.18(—2) —0.20(—2) 0.20(—2) —0.20(~2)

1.0 0.25(—4) 0.16(—6) —0.29(—8) 0.19(—8) —0.49(—7) —0.55(=7) 0.56(—7) —0.55(—7)
—0.74(—7) —0.23(—4) —0.19(—4) —0.85(—3) —0.33(—4) 1.0  —0.92(—2) 0.68(—2) —0.67(—2)
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A STUDY ON THE CHEMICAL LIFETIME OF
SODIUM LAYER IN THE REGION OF THE
MESOPAUSE

XU Jiyao
(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

Using the method of the eignvalue and eignvector analysis of chemical system
to study the chemical lifetime of sodium layer. The results show that the chemical
lifetime of sodium layer calculated in this paper is very different with the tradition-
ally defined chemical lifetime. The results indicate that in the region near the peak
of sodium layer, the dynamical transportation predominant than the photochemical
process. But in the region of the bottom side of sodium layer, the photochemistry
is the main process. The Na layer can be regarded as a tracer of dynamical pertur-
bation. The results of this paper provide a theoretical basis for analyzing the Lidar
observations of sodium layer.

Key words Sodium layer, Mesopause region, Photochemistry, Chemical life-
time
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