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Stellar occultations are usually observed visually, but this can also be done photographically.

Our method has some advantages :

- the obtained moments of contacts refer to the smoothed lunar limb,
— the error in the determination of contacts is calculable,
— the error may be less than in visual work,

- the reduction of photographs is fast, due to the application of an “on-line” computer [1].

In order to achieve all this, it is necessary to make a serief of photographs of the Moon and
the object being occulted before the first and after the last contact. This is a crucial step in our

method, because the photographs must be of high quality. This demands two things :

~ the images of the occulted object and the Moon must be reliably recorded and

- the illuminated limb of the Moon must give optimal darkening on the film.

The required exposure time is given by [2] : '
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where both time intervals are in seconds, D is the diameter of the objective whose focal length
is F, 7, and 7, are the transmitances of the optical equipment and the atmosphere (< 1), S is
the sensitivity of the photographic emulsion (ASA}, A is the albedo, m the photographic stellar
magnitude, b(, ¥) is the distribution function of the brigthness on the Moon (A the selenographic
longitude and ¢ the lunar phase angle), L(N) is the resolving power of the objective (film)
(mm~?!), Cs =1 + L/N characterizes the reduction of the resolving power, and C, is a numerical
parameter, describing the atmospheric spreading (A”) of the point image : C, = A/(1+kD/FN).

For a panchromatic film, k = 1500 mm™?.

144

https://doi.org/10.1017/50252921100092538 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100092538

Therefore, the exposure time is adjusted to the Moon, and the continuously variable pa-
rameter will be the age of the Moon. It is important to determine the limiting stellar magnitude

attainable. It follows from egs. (1) and (2) that :

m = 1.875 ~ 2.5 log(A b(A, %)) — 2.5 log(7.C? 6*(1 + kD/FN)?) (3)
where § is radius of the Airy disk.

The limiting magnitude increases with increase in D /F, 8, 74, C,. At the same time the
exposure time becomes shorter. A greater value of N gives a larger m, but it demands longer

exposure. Worse observing conditions (larger C,) increase the exposure time and reduce m.

An example, calculated for a Zeiss 110/2000-mm refractor, with § = 32, 7, = 0.8, 7, = 0.5,
C, = 1 is shown in the figure. Note that the point d = 14 corresponds to New Moon.

Table I - Some values of the function b(90, ¢)

age (days) 1 1 8 12 16 20 24 28
b(90,¥) 002 034 069 094 097 0.81 049 0.08
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