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Observations of the emissions of atmospheric ozone and 
nitric acid in the 10 ~m window have already been used for the 
monitoring of these constituents in the stratosphere. We 
propose to generalise these methods to the emissions of meso
spheric constituents using non thermal emissions. Thermal 
emission E(v) can be expressed by the formula : 

E(v) = A(v).B(v) 

where A(v) is the absorption of the emitting gas and B(v) is 
the blackbody emission at frequency v. 

We shall not consider the cases where self-absorption 
occurs and shall limit ourselves to the so-called optically 
thin approximation, taking into account the fact that we have 
to consider long optical paths, the previous expression could 
be rewritten 

E ( v) = i ex> A ( v , s) B (v , s) ds 

for an optical path s divided into differential segments ds. 

Infinity occurs when no more emission features can be 
detected ; for thermal emission, this limit is rather rapidly 
attained. In fact, the absorption spectrum A(v,s), for 
zenithal paths, can be considered as nearly flat above 50 km 
with the exception of the 15 ~m C02 bands used for temperature 
soundings. If limb scanning is used in the stratosphere, the 
advantage of altitude resolution, still given by absorption 
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spectrometry, is lost because a large optical field is needed 
in order to have a detectable signal with light instrumentation. 

Mesospheric non thermal emissions may, on the contrary, 
be observed with rather high precision as has been proved by 
the auroral observations of Stair et al. (1975). The process 
is always the same, a molecule is Drought in an excited state 
and desexcites itself in one of its vibration modes. These 
emissions have no relation with the blackbody temperature 
emission of the unexcited gas. We shall not consider the purely 
rotational transitions which could be also observed from much 
higher altitudes (Simpson, 1976). 

We propose to limit ourselves to the near infrared 
(1-15 ~m) because of the availability of simple existing 
instrumentation (Ackerman et al., 1976). We shall discuss 
especially the emissions of-excited ozone. The chemistry of 
excited ozone is governed by the equations compiled by 
Moreels (1975) : 
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This system leads to a photochemical equilibrium value of 

This amount of vibrationna1ly excited ozone leads to an 
emission process distributed among the different vibration 
rotation bands of the molecule. 
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These modes are usually the most intense in infrared 
absorption spectra. However, laboratory and theoretical studies 
are still needed in order to determine the relative emissions 
of the bands. 
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In the case of excited ozone, Von Rosenberg and Trainor 
(1974) show that the ozone structure in the 9.6 ~m band does 
not exactly correspond with the absorption pattern of the same 
band at room temperature : emissions tend to be stronger than 
expected at the longer wavelengths. This correspond to 
emissions from the hot bands 6v3 = 1. It means that the ozone 
producing process correspondsto a much higher temperature than 
the atmospheric ambiant air. According to Von Rosenberg and 
Trainor (1974), if every 03 formed by 0 + 02 + M is in the 
6v3 = 1 state, it means an equivalent temperature of 2160 K 
but if only one of 2 formed 03 turns to be vibrationally 
excited, the distribution is characterized by Tv = 1080 K. 
These temperatures and the now well known ozone molecular 
parameters would permit to build a model if the emission in 
the considered bands. 

The observed intensity will be, in any case, related to 
the concentration of excited ozone which, in its turn, is 
directly related to the atomic oxygen concentration by its 
formation process. As a result of chemical reaction with atomic 
oxygen above 80 km and collisional quenching below 60 km, the 
oxygen related ozone emission should peak between 65 and 75 km. 

The main advantage of this kind of experiment is to be 
performed from space using light instrumentation and parts 
from other optical experiments when these are not in use. As 
an instrument, we propose a circular variable filter radiometer 
scanning the 10 ~m atmospheric window such as the one we have 
built for stratospheric monitoring. 

In order to assess the variation of the v3 ozone emission 
related to sunset or sunrise, we intend to perform this year 
a balloon flight using the stratospheric monitoring radiometer 
above the ozone layer. 
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