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New Bands and Lines in the Twilight 
Sky Spectrum 

AT the Abastumani Astrophysical Observatory we 
have been making continuous observations of the 
twilight sky for seventeen years, with t,he view of 
studying the features of the Earth's atmosphere'. 
In 1957, we began to study the twilight sky spectra 
by means of a grating spectrograph (grating 135 x 
90 mm. 2, 1,200 lines/mm.; camera, f = 70 mm., 
dispersion 80 A./mm. in the red region). During tho 

first positive system (mainly with the sequence 
~v = 3). Further, we have found two bands of a 
system which we believe was not hitherto known. 
These bands were identified recently by Le Blanc, 
Tanaka and ,Jursa2 in a laboratory. 

The line Aobs. = 6707 · I ± 0 ·5 observed by us 
probably corresponds to the line Aubs. = 6708 ± 1 ·5 
discovered by Delannoy and WeilP,• in the twilight 
spectrum. These authors identify this emission with 
the resonance line of Li (6707 ·86 A.). We regard this 
interpretation as probable, but apparently on our 

Table 1 

I Interpretation 
Measured I 

(A.) n I Molecule System Band (A.) 
(or atom) 

6784 1 N, l!'irst positive (4·1) 6788·6 
6757 1 N, New 6756 
6741 1 N, New 6739 
6714 1 Ca 6717·8 
6707 >10 N, First positive 6704·8 

Li 6707·86 
6686 3 co 6685·7 

6684·7 
6679 1 N, First positive (5·2) 6675 
6604 1 A 6604·9 
6591 9 N, l!'irst positive (6 3) 6595 
6577 >10 N, New 6578 

OH V.-r. (6·l)P, 6578 
6544 >10 N, First positive (7·4) 6544·8 

OH V.-r. (6·1) P, 6546 
6538 >10 OH 

A 
(6-1) 6538 

6525 1 OH V.-r. (6·1) P, 6523 
6491 2 Ca 6493·1 

year beginning December 1957, 67 spectrograms were 
obtained in the region 5400-6800 A_, of which 29 
belong to the morning and 38 to the evening twilight. 
The well-known lines of oxygen, ).).6300-6364 A. [O I], 
5577 A. [O I] and the sodium D-lines 5890-5896 A., 
are always present on these spectrograms. In 
addition, some new lines and bands appear perman
ently or episodically on them. Two such spectro
grams are reproduced in Fig. I. Table I contains the 
wave-lengths of the lines and bands (Aobs.), the num
ber of cases of their appearance (n) and the suggested 
interpretation. This is a preliminary interpretation 
in so far as in some cases the difference AA= Aobs.-A 
(A is an accurate value of the line or band wave-length 
for a given atom or molecule) reaches the value of 
4--5 A., which exceeds the probable error of measure
ment of Aobs. (1-2 A.). Some additional systematic 
errors in the determination of Aobs. may have occurred. 
They may be caused by the high intensity and the 
complicated structure of the continuous spectrum 
of the twilight sky, on the background of which one 
has to study faint lines and bands. 

There are some bands of molecules of N 2 and OH 
in Table 1. N 2 is presented by the bands of the 
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Li 6707 6538 

Interpretation 
Measured 

I Molecule I (A.) n System Band (A.) 
(or atom) 

6469 3 N, First positive (8·5) 6468 ·5 
OH V.-r. (6·1) R 6470 

6445 5 c, 6442 ·3 
6403 2 63119 
6395 1 N, First positive (9·6) 6395 
6327 1 N, l,'irst positive (10·7) 6323 

H, 6327 
Ne 6328 

5952 1 OH Y.-r. 5954 
5942 1 H,O 5942 
5637 1 c, 5635·5 

A 5637 ·5 
H, 5636 

5609 3 co 5610·2 
5606 9 A 5606·9 
5557 1 A 5558·7 
5480 2 N, First positive (9·4) 5478 ·5 

I 
5430 1 c, 5434 ·9 

i I 

spectrograms the line fuses wit,h the band N 2 = 
6704·8 A. 

Our observations are continuing. We intend to 
publish a fuller account of the observations and 
particularly to provide information on the height of 
the layers in which the glow mainly arises. 
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Density of the Upper Atmosphere 
AN important part of the International Geophysical 

Year Satellite Programme is 

0 
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the use of satellite orbital data 
for the deduction of atmos
pheric densities at very high 
altitudes. Several reports on 
preliminary results obtained by 

(a) this method have recently 
appeared1, 2 • 

Some yea.rs ago, I undertook 
an analysis of the density of 

(b) the atmosphere to extreme 
altitudes8 for use in connexion 
with certain theoretical studies 
of extreme-altitude aerodyna-li'ig. 1. (a) Angus 22, 1958. z = 97° 83'-101° 46'. (b) November 11, 1958. Z - 98°-101° 30' 
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