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Table 1 The chemical Reactions of Na species in the upper
mesosphere and their rate coefficients
Reaction No. Reaction Rate Coeflicient

Rl Na+03 —+NaO+02 1.1 x 1079 e(~116/D)
R2 NaO+0—Na+0, 2.2 x 10710 (T/200)1/2
R3 NaO+0z + M —+NaO2 + M 5.0 x 10730 (T/200)~1-22
R4a NaO+03 »NaO,+0, 1.1 x 102 ¢(~568/T)
R4b NaQ+03 —Na+20, 3.2 x 10710 (=5350/T)
R5 NaO+0O2 + M —+NaO3 + M 5.3 x 10730 (T/200)~1
R6 NaO2+0—NaO+03 5.0 x 10710 ¢(=940/T)
R7 NaO34+0—Na+202 2.5 x 10710 (T'/200)/2
R8 NaO+H;0—NaOH4OH 4.4 x 10710 ¢(~507/T)
R9a NaO+H, —NaOH-+H 1.1 x 10=9 (~1100/T)
R9b NaO+Hz »+Na+H20 1.1 x 10792 ¢(~1400/T)
R10 NaO+H—NatOH 3.0 x 10710 (—668/T)
R11 NaQOz+H—Na+HO, 1.0 x 1079 (~1000/T)
R12 NaOH+H—Na+H30 4.0 x 10711 ¢t—550/T)
R13 NaO+CO3 + M -»NaCO3 + M 1.3 x 10727 (T/200)~*
R14 NaCO034+0—-Na02+CO, 5.0 x 1010 ¢(=1200/T)
R15 NaCO3+H—+NaOH+CO, 1.0 x 1079 ¢{~1400/T)
R16 NaOH+CO2 + M —+NaHCO3 + M 1.9 x 10728 (T/200)"L
R17 NaHCO3+H—Na+H,0+CO; 1.0 x 10~ 11-8 ¢(—460/T)
R18 Na+07F —Nat+0, 2.7 x 10™°
R19 Na+NO* —+Nat+NO 8.0x 1071°
R20 Nat+Nz + M —Na-N} +NO 4.8 x 1073 (T'/200) 22
R21 Na-Nj 4+ X —Na-X+4N; (CX =CO,, H20) 8.0 x 10710
R22 Na-NJ +0—-NaOt+N; 6.0 x 10710
R23 NaO++0—=Nat+0, 8.0 x 1010
R24 Na:Y*t+e~ —»Na+Y (Y=N3, COz, H20, O) 1 x 10~8 (T/200)~1/2
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A PRELIMINARY STUDY ON STABILITY OF Na
LAYER AT MESOPAUSE

PAN Xiaomin! YI Fan? LI Fang?
L( College of Electronics and Information, Wuhan University, Wuhan 430079)

2(Institute of Electronics, The Chinese Academy of Sciences)
Abstract

By comparing the modeled results with observations obtained by Wuhan Uni-
versity Lidar, the validity of the current Na layer model is examined. With a small
number of permitted adjustable parameters, the model is able to reproduce many
observed features of the Na layer remarkably well. The stability of a simplified
model is analyzed by using the perturbation method. It is indicated that the model
is a stable system because all the model’s five eigenvalues’ real parts are negative
when reasonably adjusting the mayor coefficients, including the wavelengths of per-
turbations, the concentration of the background chemical species, eddy coefficient,
and temperature. The results show that the wavelengths of perturbations and the
magnitude of eddy coefficient strongly influence all the five eigenvalues: the mag-
nitudes of all the eigenvalues’ real parts ascend with the increasing perturbation
wavelengths and descend with the increasing eddy coefficient. However, the concen-
trations of the background clemical species and temperature have strong effects on
ouly part of them.

Key words Na layer, Numerical model, Stability
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