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AUSTltAGT. The method of reck cnlug with the ecreening e ffect of th o atmosph ere developed by tho present writer hee
med c it possible to obtain a more eutbenr lc idoa about.the lumi nous leyer of atmospheric sod ium at hf'ightp, of ;0-120
km, This method b~.. also mvle it possibl e to eetebltsh new prope erlee ofthislayor [depende nce of tho height of the
layN mex lmum on tba eoe eentrat jon of sodium a.toml5 in the Dl&1imum. etc), These ooneluelone are based 011 eyete ma tlc
mfl""ureml'1l1a of twiliKht eodlu m emls slon conducted at the AbMtll~ni AIllroph}"8ieal Observatory. Proceeeiug from
definit e eouocpt lcns about tho mechanism of (orm1.tioll of tho sodi um laJ'cr theoretical explenet lous of the ~·a.sonal

chengee in the hf'ight and the seasonal developments in the twiligh t sodium glow intenalriee are gi ven.

•

•

1. Introduetlon

Observations of the resonance scattering of
sunlight by sodium atoms in twilight make it
possible to determine the vertical distribution of
sodium in the earth 's atmosphere. However, tbe
degree of accuracy achieved in calculat ions is
somewhat limited by the uncertainty arising from
the need to take account both the height of the
earth's shadow and additional 'screening height '.
The latter is theresult of decreased excita tion
aroused by solar radiation as it passes through
the lower atmosphere. The decreased excita tion
is described by transmission function T(h ) where
1, denotes the height of a given sun ray at the point
ofsu nset (Fig. 1).

Ways to improve the method of the vert ical
dist ribution of atmospheric sodium have been dis­
cus.sed time and again (Chamberlain 1961 , Hunten
1967). One of these consisted in obtaining a more
exact T(h) transmission function helping to de­
tennine the magnitude of the 'screening height'
(Bricard and Kastler 1944, Duray 1947, Vegard
1956; Rundle, Hunten and Chamberlain 1960;
Hunten 1962). Another consisted in improving the
processing of the twilight curve, i.e., the dependence
of the sodium rate on the shadow height with
account of the existing 'screening height' magni­
tudes (Rundle, Hunten and Chamberlain 1960,
Hunten 1960). It is a pity that though a relatively
high degree of aecuraey was achieved through the
elaboration of twilight curves, the uncertainty
in the screening factor stil l rendered inadequate
the accuracy of the findings on the distribution of
atmospheric sodium. All a result many important
features characterising the behaviour of the sodium
layer could not be revealed even by systemat ic
observat ions,

The main drawback of the method for reckoning
with the atmospheric screening effect consisted

J

in the fact that actual atmosphere with its
gradually changing transparency depending on 1,
was replaced by a opaque screen of a set height
ho(sereening height ), T (lI ) being 0·5. It i. worth
noting that the screening height of sodium emission
derived by different authors with the help of diffe­
rent methods vary rather widely as can be seen
from Table 1.

It is worth noting that all the above aut hors
regard the derived screening height a. constant
values.

To determine the screening height more ex­
actly it is proposed that Fesenkov's method (1930)
be used. His mothod is known in literatu re as the
'twilight beam' method. So. hsequently it was
further developed by Staude (1936) and Rozenberg
(1966) in the twilight theory. An essential point
raised here in the problem is that luminous sodium
is localised in a thin layer at high altitude, the
general twilight beam problem considering the
glowing (scattering) medium whose density makes
up the monotonic height function.

The present paper describes the method proposed
by us for determining the screening height and tho
results obtained through the use of screening height
values derived in making up the vertical profiles of
the sodium layer on the basis of a five-year period
of twilight. observations carried out at the Abastu­
mani Astrophysical Observatory.

2. Method for reckoning the Atmospheric SCreenIng Eft'ect

Let us look iuto the geometry of the pheno­
menon of twilight. Let us assume that observa­
tions are beingcarried out from point 0 in the plano
of the solar azimuth at IX angle to the horizon
00' (Fig. 1). Initially, for the sake of simplicity,
we shall ignore the refraction of rays in the atmos­
phere. Tho height of tho earth's shadow at the
















