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Sunmary
The satellite 1967-1184, WiZ5aAT, determined molecular oxygen profiles
above 90 km and in the lower thermosphere by the absorption of solar ultra-

violet radiation at satellite sunrise and sunset.

"

Significant differences above 110 km were indicated by the data

from the longitudinally separated groups of stations (sustralia, South Africa

and South America).

4 shelf of almost constant molecular oxygen density appears at
altitudes of 110 to 120 km. iv\ch" 1]69
NOTE: Technical ilemoranda are of a tentative nature, representing the

views of the authors, and do not necessarily carry the authority

of this Zstablishment .

FOSTAL ADDRTSS: The Director, #eapons lesearch Sstablishment,
Box 1424H, G...0., Adelaide, South australiae.




Tech. Memo HSA 188

1.

2.

TABLT O CONTENTS

INTRODUCTION

BXPIRIMENTAL RESULTS

REFERENCES

LIST OF FIGURES

MOLZCULAR OXYGEN DENSITIES

Page No.

1-2

)
DEST. OF DEFENCE 2
W.R.E. |

k

MAIN LIBRARY |

SALISBURY




Tech. Memo HSA 188
1. INTRODUCTION

The satellite 1967-1184, WRESAT, was launched from Woomera
Australia at 0439 U.T., on iiovember 29, 1967, into a nearly polar orbit.
Included among the experiments were two sets of ion chambers sensitive te
the vacuum ultraviolet. These were designed to determine the density of
molecular oxygen in the mesosphere and lower thermosphere, by the measure-
ment of the absorption of solar radiation by the atmosphere, as the wvehicle
went through satellite sunrise and sunset.

Satellite sunrises were recorded by groups of tracking stations
in South America, Australia and South africa, while sunsets were recorded
by one tracking station in Alaska. The local times associated with the
sub-minimum ray height point, at first observation, extend from 0330 to
0430 L.T. for the sunrise observatioas, and from 1200 to 1300 L.T. for the

sunset observations.
2., BYPERIVMENTAL RESULTS

Sunrise data from the ion chamber sensitive to Lyman - ¥ radiation
has been reduced for a number of passes reccrded by the southern stations.
No difference is apparent between the intensity vs. minimum ray height
response curves derived from the data received Dby the iustralian stations,
so that these results have been combined to give ¢ nean response curve.
The longitudes of the locations to which these response curves refer,
extend over the range 160°E to 16305, their latitudes range from
44°S to 51°S. With due allowance for the finite size of the sun, as
observed by the sensor, a molecular oxygen density distribution has been
determined (figure 1) from the mean response curve. The method used to
derive this density distribution, involved the production of a theoretical
response curve for an assumed atmosphere, then by an iteration procedure,
an atmosphere was obtained which gave a response curve in accord with
the observed data. The value of the absorption cross section of molecular

oxygen at Lyman . employed in these calculations, was 1.0 x 10"20 cm2 as
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given by Jatanabe (1), rather than the more recent determination of Ogawa's
(2), so as to allow comparison with other published density measurements
which have used the former value. QReduction of some of the data from the
other southern stations, has given response curves which indicate moleculax
oxygen distributions that differ significantly from that in figure 1 for
altitudes above 110 km.

The main feature of the present results is the shelf of almost
constant density which appears at altitudes of about 110 to 120 km. This
feature does not appear in either the U.S. Supplementary (3), or COSFPAR
standard atmospheres (4). Relatively few measurements of the molecular
oxygen distribution have been made in the critical region of the atmecsphere
between 100 and 120 km. Such measurements that have been made in this region
(3), do not clearly define the shape of the profile over this aliitude range,
(figure 1).

The fact that different density profiles above 110 km ane
indicated by the data from the thres groups of southern trsillag shations,
is not inconsistent with the results of Stewawt and Wildman (5), who have

observed longitudinal variations in the moitecular oxygen density at 180 km.



—r——-*———F

-3 - Tech. Memo HSA 168

No. Author Title

1. iatanabe, K. "IV .bsorption Processes in the
Upper Atmosphere".

Adv. Geophys. 5, 157 (1968) .

2 Ogawa, M. "Absorption Coefficients of O2 at

the Lyman. line and its Viecinity".

J. Ceophys. Res. T3, 6759 (1968).

3 U.S. Standard Atmosphere Supplements,

1966, P-36.

Ay COSPAR International Reference Atmosphere
1965.
S5 Stewart, L.H. and "Preliminary Results from the

:‘ildman, P.J.L.
lleteorological Office on Ariel 3.

Nature, 219, 714 (1968).



1015

1014

i 1013

- 1012

1011

- 1010

108

Tech, Memo. HSA 188
Figure 1

'lllll‘ 7

March 1967 & October 1961
March 1963

September 1963

March 1962

Nier et al. 1964
Hinteregger 196k

Cohen and Narcisi 196k
Present work (WRESAT)
CIRA 1965

+ e XO© KO 0 P

e@®I
4
gf
4

80 90

FIGURE 1.

1 1 i 4 1 L]
100 110 120 130 140 150 160 170 180

Altitude (km)

MOLECULAR OXYGEN DENSITIES



