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The occultation (eclipsce) ol any star by the Moon or a plancet makes it
possible to perform a whole series of astronomical observations with a

hiah degree o Qoouracy.
On 7 April 1968 there was an occultaticn by Neptune of a star of 7.8
nitude the constellation Libra. The duration of the occultation

was 40-45 minutes at different observation points. Photoelectric obser-

‘ations ol the cccultotion were made ir Japan, New Zealand, and Australia.
ince Neptune has an extensive atmosphere, the disappearance and reappeai

ance of the star took several tens of second:- (l"i‘\,'ll:\' ) A

/n analveils ol the obscrvations gave tlree values ior the dicameler ol
Heptune: the maxiiwan - determined by thoe time from the beginning Lo the
cnd of the just noticeable attenuation of the light of the star; the
pindoum - determined by the duration of the complete invisibility ot the
star; the intermediate—determined by twice the attcnuation time ol the
licht o the star. 25 the analysis of the observations that was made by
Taylor (England) showed, these diameters are respectively 50 500 ¢ 100 km,
49 000 ki, and 50 100 ' 200 km. Neptune is so massive that there 1sg a
pecceptible def lection of light rays from the rectilincear in its field
of gravity. Allowinag for this requires an increase in the three values
of the diameter by approximately 100 km. In addition, the mirimumn and
intermediate dimensions must be increased because of refraction of light
in the atmosphere of the planet. For @ layer that attenuated the
licht of the star by one-half, this correction is also equal to 100 km.
Taking both corrections into consideration, the true diameter correspond-
inc¢ to half-attenuation of the star is £7 300 km. As for the minimum
value of the diameter, the correction associated with the refraction is
greatezr, but it is difficult to estimate its precise value. 2
Taylor considers the diameter of the visible surface ol Neptune, 1i.e.,
the curface of the cloud layer, to be %0 000 km based on occultation
observations.

The new v~ lue of the diameter of Neptune is almost 10 per cent areater .
than that obtained in 1953--1955 by Camichel, Dollfuss, and Kuiper '

[Famishel', Dol'fyus, and Keyper] (thev measured it by means of a discometer

and double-image micrometer), and only a little less than that obtained
by Farnard in 1699-1900 who performed —:he measurements with a filament
micromecter.

If one starts from the mearurements of 1953-1955, then, as has been con-
sidered in the last few years, the mean density of the planet is equal to
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Fipure 2. The condition
ol Neptune's occultation
ol the star for obser-
vations in Japan (1) and
in Australia (2). ‘lhe
arrow at the top points
to the north l:tll\‘ Ol th

Linme celestial ‘vlll]\"l.".

Figure 1., Photoelectric record of the total
licht of Neptune and the star at the astronomical
tation Dodaire (Japan) during Neptune's motion

cn to the star (beginning of occultation).

2.5 1 0.1 g/em’, i.c., noticecably above the mean density of Uranus. The
new value of the diameter of Neptune yields a density of 1.6 g/cm?,
practically coinciding with the dencsity of Uranus. Thus, both planets
should have an almost identical composition.

he course of the attenuation and the intensification of the light of the
ctor during its disappearance behind Neptune and reappearance yields
important information concerning the atmosphere of this planet. Even in
1929 C. I'abry [fh. Pabri] developed a theory of attenuation of the light
of a star during its occultation by a planet having an atmosphere.
/pplying I'abry's theory to the set of observations of Neptune's occultation
marle at all the Jobscrvation| pointe, it was found that in the laver
responsible for the half-attenuation of the light of the star, the so
called height of homogeneous atmosphere, which chaiacterizes the slope

of decrease in its density with altitude, is 45 km. Hence, it is possible
to determine the minimum value of the temperature in this layer, assuminc,
that it consists only of molecular hydrogen. This minimum temperature
turns out to be surprisinagly high, i.e., 118°K. One may suspect that

this value of the height of the homogeneous a:mospherc is e:aggerated.

The density of this layer turns out to be approximately 2-5:10"° g/cm?,
1.e¢., the same as the density of the Farth's atmosphere at in altitude
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of 20-40 k. The just noticeable atteruation of the light of the star
as causaed by lavere apparently locatec 100-15) km above the layer of
half-attenuation. tow much below it are the layers that caused the
total disappearance ot the light of the star romains unclea s, since it
o dilficult to calculate the refraztion created by theum.

The characteristics of the atmosphere of Neptuae obtaincd through
oboscervations of the beginning and ead of occul:ation, and also at dif-
L crent observatories, are casily distinguished from one another. 'This
nay be associated with either the local. propertics of the acmosphere or
the effects of latitude (Figure 2).
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