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ABSTRACT. 

A spectral camera flown on a polar platform could be us ed in a 
variety of modes in order to moni tor spatial and t empora l in the 
stratosphere, mesosphere and thermosphere. This camera, which can be 
or iented towards the l imb or pointed to a star , is composed of a 25 cm 
telescope, two spectr ographs (UV : 110 - 350 nm ; Vi s ible: 300 -
1100 nm) and photon-counting intensified CCD detec tors . In the 
occultat i on mode, the absorption of the sun, s t a rs and moon light by 
t he atmosphere is measured in the emi ssion mode, the atmosphere 
emission (aiglow, Rayleigh scattering, aerosols scattering) is 
monitored at each latitude as a function of altitude i n a single 
measurement, with the entrance slit projected perpendicu l ar to the 
l i mb. 

SCIENTIFIC CONTEXT 

The study of the middle atmosphere has been the object of an 
extensive programme MAP which wil l culminate with the launch of UARS. 
However, it has become increas i ngly clear that there wi l l be after 
UARS an absolute need of continuous monitoring of the middle 
atmosphere, mainly because of the potential hazard in the ozone layer 
depletion threatened by human activity. This monitoring of the middle 
atmosphere will be an essential part of the GLOBAL CHANGE s cientific 
programme now approved by ICSU. 

On the other hand, the relationship between solar activity and 
climatology is a long-standing puzzle . It is likely that the upper 
atmosphere, including the lower thermosphere could be implied because 
this is the place where deposited solar UV radiation is most v a r iable 
with solar activity. This approach is a part of the whole STP 
programme. 
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TECHNIQUES OF OBSERVATIONS 

I n the occultation mode, a l igh t source (sun, s t ars moon) is 
monitored and i t s s pectrum continuously measure d at a ll wavelengths 
from 110 t o 1000 nm . From the shape of t he absorption spectrum a 
number of vertical distribution of constituents can be retrieved (Oz' °3 , NOz ' N03 , aerosol s, Hz O, CIO, etc . . ). I t can be remarked that an 
absoluted value is derived f rom r elat i ve measurements. 

The same is true fo r temperature illciiSUr€wcnts , obtained from Lhe 
derivative of a main a tmospheric cons tituent (02 from ~ 20 to 200 km 
of altitude) , An estimate i ndicates t ha t the re are about 10 stars 
which can provide a temperature es timate with an accuracy of 2 K and a 
vertical resolution of 2 km of alti tude in a single occultation, which 
can be r epeated 16 t imes pe r 24 hours for a better statistics. 

INSTRUMENTATION 

It consi s t s of a 25 di ame t er tele scope ( could be scaled slightly 
large r i f weight is available ) wi t h a f ocal l ength f - 100 em. In the 
fo cal pl ane , differen t slits (12 mm high ) can be used according to a 
compromi s e of spec tral resolution versus sensi t ivi ty. Behind the slit 
system i s placed a beam sp l it ter t o feed two spec t rographs : 

105 .... 350 nm uv 
visible 250 .... 1000 run 

The spec t r ogr aph uses off axis parabol ic mirrors fo r collimating 
on a plane gr at ing. The image of t he entrance sli t is forme d on the 
f ront end of a 2D detector. The field of v iew i s about 1°, 

The ro t ating grat i ng is f ixed in a cer t ain pos i tion dur ing an 
~bservation and each point of the sl i t i s d i spersed be tween A, and AZ 
on a line of the detec tor. Al i s se lectable by gr ound command or on 
automa t ic operation, 

The detectors are of similar design f or the two spec trographs, 
but with d i fferent cathodes. Each one of them combines an image 
intens i fier wi th micro-channel pl ates ; and are proximity focused . A 
phosphor is exc i t ed, with fiber optics connection to a 51 2 x 512 CCD . 
The ga i n of the tube is such that one level of digitization 
cor responds to the impaxt of one photo -electr on espacing from the 
cathode, or l ess . Therefore, t he sensitivit y of this pseudo-counting 
mode i s maximum, with still t he guarantee to accomodate fo r large 
levels of illumination . 

The instrument, with a est imated weight of 40 kg, should be 
mounted on its own scanning device in order to l ook at the limb and 
various occulti ng targets . 

MEASUREMENTS 

A non -exhaus tive list of measurements is attached , with some 
indication of the a ltitude range. 
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Species 

o 

N 

NO 

H 

HO 

C10 

Aerosols 

Scientific values 

Chemistry, dynamics 
temperature 

Energet ics, dynamics 

Chemistr y, energet ics 

Energetics, chemistry 

Dynamic , chemistry 
energet ics 

Chemi stry, dynamics 

Chemistry 

Chemistry 

Chemi stry, energe t i cs 

Dynamics , chemistry 

Chemi stry 

Volcanoes Chemistry 

Volcanoes Dynamics 

Polar s tratospheric/mesospheric clouds 

Altitude Range (km) 

UV-Vis-NIR 
Emissi on Occultation 

90 - 300 

15 - 200 

20 - 60 20 - 80 

150 - 300 

> 150 

80 - 150 

20 - 40 20 - 40 

25 - 40 

>120;90 -120 

so - 85 30 - 85 

20 - 35 

25 - 40 

15 - 30 

20 - so 20 - 30 

70 - 80 15 - 80 

Note: During the Colombus Worshop at RAL on 14 and 15 october, it has 
been ~visionned to add a third channel covering the i n f r ared from 1 
to 2,5 ~m, which could fulfill the scientific obj ec t ives of the 
proposal by Grossmann, Offermann and Ulwick : the MOPTE experiment. 
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