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In the period 1955-57 a number of occultations of two radio sources 
05-01 Taurus and 06-01 Gemini by the Moon takes place [i]. They will 
give an excellent opportunity to examine not only the exact position and 
the shape of these sources but possibly also some traces of the lunar 
atmosphere [2]. 

If we adopt as upper limit of density the optical determination by 
Dollfus[3], who gives io~9 of the terrestrial density at sea level, and if we 
go still three orders further to io~12, we meet analogous conditions to those 
in the terrestrial atmosphere on the top of F region at altitude of some 
400 km. There the direct determinations by rockets lead [4] to an electron 
density of about N= io5 cm.-3. The density of this order can perfectly 
well be traced by the method based on the radio propagation theory. 

In the first approximation we may assume the validity of the Chapman 
formula, which gives in the uppermost part of the ionized region the 
relation 

N=N*exp(-hl2H), (1) 
where N* is the electron concentration on the Moon surface, from which 
we count the altitude A, and His the scale height (about io2 km.). 

The total deviation of radio waves of the frequency/will then be 

w = 4-03 . io- 5 j - 2 J- jp = 0)* exp (-hJ2H) (2) 

and their intensity should be multiplied by the factor I/J, where 

W i 7 3 6 _ A 1736 M 1
 () 

S"1 R\2H p) 2Hp\R), (3) 

which gives the ampUfication of the intensity due to the convergence of 
the rays after the refraction in the lunar atmosphere. Here R = 930" is the 
angular radius of the Moon and p is the distance at which the ray seems to 
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Fig. i. Refraction by lunar atmosphere. 

Table i. Total deviation to and intensity i js of the 
rays at Moon surface 
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pass the Moon's centre, expressed in lunar radii. In Table i we have 
calculated o) and ijs for some reasonable assumptions about N* and H. 
The general features of a central occultation are given in the example of 
Table 2. 

Table 2. Central occultation of a radio point source 
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p = Distance of the ray from the Moon's centre in Moon's radii. 
r=Geometrical angle between the Moon's centre and the radio source. 

r'=Observed angle between the Moon's centre and the radio source. 
Af=Time elapsed since the geometrical occultation (r=93o"). 

From these results we can see that appreciable effects both in direction 
and in intensity should be expected, especially on the lower frequencies, if 
a trace of the lunar atmosphere were present. The deviation of 0'5* gives 
in the central case a lengthening of the occultation of about 2s. Also an 
augmentation of the intensity of 10% can be detected. 

These relatively simple conditions will be complicated by the diffrac­
tion, by the shape of the source, and possibly also by irregularities in the 
lunar ionosphere. Exact measurements of radio flux on low frequencies 
are needed before we can undertake a further analysis. 
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