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A NOTE ON THE EQUATORIAL STRATOPAUSE

THE temporal vanations of stretespheric parametess
studied'? revealed lorge voricticns in temperzture and
windspzeds at the s.rotepause. Schwentekt stowed
a gocd sobw influence on the stratospheiric tempe-
ratures ¢f West Berlin for the winter atmesphere of
th¢ sunspet cycle, 1957-70. The recent studies of
Ramakrishna and Seshamani® point out a strong

correlation  between mescspheric temperatures at
Thumba and 10-7cm selar flux 1970-71.
The diurnal variations in  temperature of the

stratopiuse iS controversial, Beyers and Miers!
obsarved siratepeuse temperatures te be at minimum
at local midnight and maximum at locel nocn for
whitesands (32 North). However, Theon et ol?,
reported for the stratospheric regicn 30 te 60 km
a large increase of temperature during 2000-2400 hrs
and abrupt cooling during 01: 00-05: 00 hrs Wallops
island (38° Nerth).

In view of thesz various controversies a study is
attempted in the present paper to understand equa-
torial siratopause during day and night and to study
the solar influence on 1ts parameters. The Stratopause

is a leve] of maximium 1n the vertical temperature
structure,

The data obtained from the M-100 type Meteore-
logical rocket firings made regularly at 20:00 hrs at
Thumba, beginningin January 1971, give the altitude
profile of the wind, temperature, pressure and neutral
dznsity upto an altitude of about 90 km. The earlier
flights of January 1971 give some data during day-
time. These data are used for the day and nighttime
studies and those of January 1972-December 1973
far correlstive studies. The presenc study is mainly
confined to temperature and density variations.

The average of the two daytime flight measurements
of temperature at 10:00 hrs (20 January 1971) and
10:22 hrs (30 January 1971) is taken as the daytime
representative profile apd this is shown in Fig. 1.
Another profile averaged from the three flight measure-
ments made at 23:00 hrs {6 and 20 January 1971)
and 23:05 hrs (13 January 1971) is also shown to
represent the nighttime profile. The temperature
profiles show a large increase, through a region of
about 15 km from day to night conditions around
the stratopause. The maXimum temperature difference
of 12-3° C was cobserved at 40 km altitude.

The large diurnal variations in temperature led
to the examining of the solar influence on the strato-
pius2, Hence, correlations between stratopause and
s>lar parameters are studied, and the temperature and
daasity data of the nighttime flights around 20: G0

his cver a two-year period are analysed. This peried
(January 1972-December 1973), during whith 90
flights were made, also coincides with one biennial
cyclet which is exhibited by most of the stratespheric
puame‘ers. The solar parameters of the corresponding
day are taken to study the cori¢lation. The correlative
data are taken from Solar Geophysical Data Bulletin
published by the NOAA. Choosing the solar data of the
corresponding day is justified as it was alreadv shown
that the solar influence is felt in Jess than a day’s
p2riod at mesoSpheric heights®. The solar influence
will be felt with a lesser delay at decreasing altitudes.
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F16. 1. Altitude profiles of temperatuse for Thumba
averaged over two daytime and three mghttime flighis
of January, 1971,

The cross-correlations ceefficients calculated with
the Zurich sunspot number and 10-7 cm solar flux of
Ottawa are given in Table I with their corresponding

TABLE I

Correlation coefficienis evalualed between stralopause
and solar parameters

Correlations No. of Corre-  Signifi-
between observations laticn cance
coefficient level*
Termperature vs.
Sunspot number S0 0-37 <0-0l
Temperatuie vs.
Solar radio flux g0 Q28 < Q01
Neutral density vs.
Sunspot number 90 0-09 .o
Neutral density vs.
Solar radio fiux S0 0-07 .

* < 0-01 indicates high correlation, .. poor correlation
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significance levels, A significance level of 0-1 indicates
a goed correlation and a further decrease in ihe leve!
indicates a higher correlaticn. Durirg tkhe peiicd
the stratopause height varied beftween 41-51 km, the
temperature between 256-284° K and density belween
0-81-3-45 gm/meter®., The corresperding vartalicn
in the sunspot number was between 0-140 and the sclar
flux was between 72-176 wuniis.

The above correlation ceefficients shcew a gecd
nositive correlation between stratcpause tempelatuie
and sclar parameters, this 18 clearly breught out in
Fig. 2. The absence of such correleticn with reutsi]
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Fig. 2. Variations of temperature with (@) Solar
Flux, (10-7 ¢cm, Ottawa) and (b) Zurich Sunspct
Numbers.

density is interesting as this 15 a functien of tempe-

tature, The high correlation
the fact that the solar ulira-viclet radiaticn cf the range

2000-3000 A is mainly absorbed by a mincr ¢cnsti-

tuent, ozone which is respensible for the lerge fempe-
rature in the entire stratosphere with a peek al'the
siratopauses. The same reason Lolds gced for the higher
daytime temperatures as compared (¢ that of the night-
time (Fig. 1). Another obscrvation that ¢cculd be made
from Fig. 1is that the solar efTect may be olniest simutl-
tancecus, which results in large stratepausce (emperafuie
around noon. The results of the cerlier
for whitesands? closely agree with our observaticns
of higher daytime temperatures,
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The cbseivaticr.s that are me¢de atove, relating
to the diurnal variations and the sclar infiverce, will
be confirmed by studying the dsytime flishts sprecd
over a larger pericd. A detailed study tekirg into
consideration the seasonal variaticr s will te putlisted
elsewhere.

From the above studies the follcwing ccnclusicrs
are made. Higher daytime temperatuies are cbserved
compared to nighttime in the altitude regicn cf 35-50
km for the winter atmosphere of Thumta., A gced
positive correlation is observed between the stratcpeuse
lemperature and the solar parameters, znd a pcor
correlation with the neutral density for, one biennial
cycle, 1972-73.
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THE CRYSTAL STRUCTURE OF n-p-CYANO-
BENZILIDENE-p-n-OCTYLOXYANILINE

As part of programme of systematic X-ray investi-
gations of mesogenic compounds!, the crystal
structure of n-p-cyanobenzilidne. p-n-octyloxyaniline
(CBOOA) has been analysed in its stable solid
phase, The compound is known to exhibit the
following liquid crystalline phases on heating.
73° C 82-5°C
— Smectic A - -» Nematic

llﬂﬁ-g" C

Solid

Isotrepic

Large, rectangular prismatic, yeflow crystals of
the compound were obtained by slow evaporation
from a solution in »-heptane. Unit cell dimensions
and space group were deternuned from conventional
oscillation and Wenssenberg  photoxraphs and  are
Usted m Tuble T along with other rclevant crystal
data,

Three-dimensional intensily  data wore  collected
on multiple  Weissenberg  filins  using copper K.,
radiation.  The mtensities  wete  e~stimated visually
and were comrected Tor Torentz and polarisation
factors, ab-orption and spot-shape eifects,



