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ABSTRACT

_The variation in radiance and altitude with t_ime‘ and latitude is
reported for the dense scatte:ing_ _layers observed'over “the summer poles
by the 0G0 VI airglow photometer. The average altitude was 84.3° km.with a
tendency for higher values on the night side than on the dsy side of the
polar cap. The average radiance increé.sed by a factor of 5 between day -

163 and day 180, 1969 but decreased thereafter.



Recently we reported the observation of a scattering layer that
. develops over the summer pole near the mesopause beginning about 12 days
before thé solstice (Donﬁhue et al, 1972). TheAdiscovery of these layers

" of which noctilucent clouds &ppear-to be extensions was made by a narrow

'i"3 field horizon scanning airglow phbtameter aboard the 0G0-6 satellite.

' .Abqve 75° 1étitude the layeié appear to contain between 4 and 8 x 106
 cm™? particles in a iayer less than 5 km thick, if the particles are

. spherical ice crystals of l3ooﬁ_ra.dius° This is about 50 times the
3{ optical depth of noctilucent clouds. Here we wish to reporﬁ briefly a
; few ofher characteristics of these layers.

‘We have determined how the altitude of the layer varled with
(northern) latitude for a large number of passes by the satellite between
~ day 162 and day 186 in the summer of 1969. Variations in the orientation
_Aof the satellite finer than could be sensed and reported by the attitude
control gystem eaused significant apparent changes in the altitude of
the layer. These effects could be verified and corrected for by referenqe
to the profile of the Rﬁyleigh scattered light. By making use of the |
Rayleigh scatiering signsl it is possible to determine the altitude of
the scattering layer relative to a'given pressureiievel for each
observation. For the present this arduous exerciéé has not been performed.
Instead we have been content to obtain the average altitude in several
1étitude bands each 5° wide for each Greenwich day between day 162 and
day 186. The latitude bands are further divided in two halves, one on
the dsy side and the other on the night side of the polar cap. Between
_ 40 and 100 observations for each semi-annulus are usually available for
averaging in this way. _ f
The grand average altitude (2600 observations) was 84.3 km. In

Fig. 1 the resﬁlts are displayed in several ways. In Fig. la the average




6ver all latitudes for each day is presented. There seems to be a signi-
ficant tendency for the average altitude of the layers to drop as the
season progresseé. By day 185 it is about 1.5 lm below the value on

day 163. And on day 186 there is a very sharp reduction. In Fig. 1b the
average cver all days is plotted as e function of latitude starting with
the semi-annulus between 70 and 75° on the night side and ending with the
semi-annulus between 75° and 70° on the day side. Here there appears to
be 8 decided tendency for the layer to he lower on the day side. The
effect is most pronounced in the T7C0=T5° band where the layer is at

85.3 * 0,8 1z on the night side but at 82.7 £ 0.6 km on the day side.

In Fig. lc it can be seen how the altitude varied with time in each of
.the eight regions.

During the period from day 162 tc day 185 the average radiance
of the layers increased by a factor of shout 5 from 10 kR/R to 45 kR/K
(Fig. 2). There was a sharp drop at day 186. The typical maximum values
observed on a pass increased from 25 kR/fX on day 163 to 120 kR/A around
day 180. On day 180 itself maximums of 250 kR/fi were seen.

Unfortunately, for technical reasons having to do with the altitude
and orientation of the satellite we were never able to follow the cliouds
during their waning phase. Thus it is not possible to complete the
description of the way that the radiance and altitude behaved as the

optical thickness diminished.
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Figure Capiions

Fig. la Average altitude, all latitudes, as function of day in 1969.

Fig. 1b Average altitude; all cbservations, as function of latitude
bands I, VII: 70°=75°; II, VI: 75°=-80°; III, V: 80°-85°;
VI 85°-90°, |

Fig. lc Averags altitude in individual bands as functions of time.

~ Fig. 2 Maximum and average radiances ;bserved during 24 hour periods

from serial day 163 through 186.



~Altitude in km

90_ ] J
LYt : ]
}»H%
80
: ‘l l.
160 170 180 190
Day, 1969

Figure la



Altitude in km

® -
I

@
i
¥

®
'~
|

|

Lotnude
| 1 |

I

nmmxzm:zn"

Night Day

Figure 1b



4_Alfifude in km

" 160

-Day, 1969

Day, 1969

Figure lc

170 180 190
9o | } y
I { N
80 -l_‘A . |
T A :
90 { 'L —
o '7{‘ i ii. _
m SR T R N
- 80F {7
90-‘ - l » A
i '{ o u‘oi{ i
80 1 _
°0r | B
v -{ . ‘..%o.": -
8o | -
| ; o
' 80 i
1 1 1
90 L.
m _{ ] .l..c.o".-j .
80 5
i | }_j
60 17O 180 | 190




1000 —

o

- Radiance in kR/A

10 Y
i60

100} |

o —

1 |

(70 180 190
Day, 1969

Figure 2




