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INTRODUCTION

Owing to the formation of Commission 17, which has, since 1964, cognizance of all lunar
studies, this report deals only with research on other satellites and the planets published during
the period from 1964 until 1966. Unforeseen circumstances have forced the President of Com-
mission 16 to distribute the work of compiling this report among several members, to whom he
is greatly obliged for assuming this responsibility. Their respective contributions are:

—Photometry, Polarimetry of the Planets and Observations of Planetary Surfaces, by
J. H. Focas.

— Spectroscopic Studies of the Planets, by T. Owen.

— Radio Studies of the Planets, by C. H. Mayer and M. Spangler.

— Internal Constitution of the Planets, by W. C. DeMarcus.

— Exobiology, by C. Sagan.

_ An appendix has been added, prepared by D. Ja. Martynov, on the Physics of the Planets
in the U.S.S.R. (1963-66), although some of the above sections take Soviet publications into
full account.

AD HOC COMMITTEE ON MARTIAN NOMENCLATURE

. Professor Robert B. Leighton of the California Institute of Technology, who is the principal

Investigator of the TV experiment conducted during the Mariner IV flight, has sought the
advice of Commission 16 in regard to the problem of devising a nomenclature suitable for
:ihft: Martian surface features discovered on the prints developed from the Mariner IV
ata.

Accordingly, the President of Commission 16 appointed an Ad Hoc Committee to advise
Proffzssor Leighton, consisting of the following members of Commission 16: G. P. Kuiper
(Chalrman), A. Dollfus, J. S. Hall. This committee met in Pasadena in September 1965 and
thereafter continued deliberations by correspondence. It is hoped that report can be submitted
to Commission 16 at the next General Assembly.
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PHOTOMETRY, POLARIMETRY OF THE PLANETS AND OBSERVATIONS
OF PLANETARY SURFACES

(prepared by J. H. Focas)

A. Planetary Data Centers and International Cooperation for the Observation
of the Planets

An extensive work was developed by the two Data Centers established at the Lowell and
the Meudon Observatories since 1961 by the IAU. Dr J. H. Focas is in charge of the Meudon
Planetary Data Center, and Dr. W. A. Baum in charge of the Lowell Observatory Planetary
Data Center. For the time being, a total of more than 15 coo documents are available at the
Lowell Center and approximately 10 ooo documents at the Meudon Center. Such documents
are listed and filed according to the geometrical data of the individual planets. They are
consultable under the form of original negatives, or counter-copies of original negatives, original
composite images, negatives of the composite images or reproductions on paper or/and films.

The observatories which have contributed by exchanging documents with the Centers

and/or performing observations, in the line of the International Cooperation for the
observation of the planets, are the following:

Africa:  Brazzaville, Johannesburg.

Asia: Kwassan, Tokyo (Japan).

Europe: Athens (Greece); Genova, Rome (Italy); Juvisy, Meudon, Nice, Pic-du-Midi
(France).

U.S.A.: Harvard (Mass.); Lick, Mt Wilson, Table Mountain (Calif.); Lowell, Tucson
(Arizona); MacDonald (Texas); New-Mexico (New-Mexico).

U.R.S.S.: Kiev, Volgograd, Alma-Ata.

“The Brighter Planets’ published in 1964 by the Lowell Observatory is the last work of the
late Dr E. C. Slipher. It contains a great number of photographs of Venus, Mars, Jupiter and
Saturn taken by him in the last 60 years. Such photographs are among the best ever taken

and are accompanied by an extensive explanatory text reflecting the most salient characters
of the planetary phenomena.

This Commission, through Committee 16¢ ‘International Cooperation for the Observation
of the Planets’ has organized the following observational campaigns:

Venus: Photography in short wavelengths for studying evident periodicities of atmospheric
phenomena.

Mars: Apparition 1964-65. Photography and polarization in different wavelengths for study-
ing the nature of the soil, clouds and their motion; high resolution mapping; coordinated ground
based observations with the flight of Mariner IV to Mars.

Jupiter: Photographic patrol of the planet at one minute intervals for many hours per
night, for the revision of the rotation period as a function of the zenographical latitude, study
of proper motions of atmospheric formations as well as the short or long term atmospheric
activity of the planet.

Saturn: Photographic, visual and photometric observations during the transits of the Sun
and the Earth from the plane of the Rings in 1966-67. Professor Bobrov and Dr P. Muller
mostly contributed to the preparation of the program of this international campaign.

B. Specific Results Concerning Individual Planets

The results obtained during the period 1964-66 for each one of the planets, including
those obtained by the International Cooperation for the Observation of the Planets and research
carried out by the two Planetary Data Centers are summarized in the following.
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The Planet Mercury

Observations: G. P. Kuiper and T. Gehrels using a 154 cm reflector at F/13 are performing
a program of photometric and polarimetric measurements on the planet with seven filters
between o0+3 and 1-0 microns and with experiments at shorter and longer wavelengths.

A. Himeen-Anttila using photographs of the planet taken at Pic-du-Midi Observatory in
194244 by B. Lyot and H. Camichel, carried out at the Meudon Observatory a photographic
study on the purpose to compare the contexture of the soil of Mercury to that of the Moon.

B. Smith and cooperators have been successful in photographing the planet in red light
(77 plates) at the New-Mexico Observatory. Surface markings which may be seen on many
of the plates, are being studied as a possible source for an optically derived rotation period.
To-date, no conclusive results have been obtained.

Dr Menzel and W. M. Irvine report that multicolor photoelectric photometry of the planet
was made by the Harvard College Observatory at the Stations of Boyden (South-Africa) and
the Houga (Southern France), using ten narrow band filters between o-315 and 1-06u plus
UBV on the purpose to obtain monochromatic phase curves and albedos.

A. Dollfus carried out in 1966 systematic visual observations at the Pic-du-Midi Observatory
for the study of the rotation period of the planet.

Theoretical investigations: C. Sagan studying the photometric properties of Mercury, suggests
a common cause for the similarities of the surfaces of this planet and the Moon. The solar
proton wind cannot penetrate the atmosphere of Mercury implied by spectrometric and
polarimetric observations, and contemporary solar cosmic ray protons have sufficient intensity
to account for the observed properties with the age of the solar system. A conceivable alternative
source of proton irradiated powders is accretion of interplanetary dust slowly falling through
the thin Mercurian atmosphere (x).

The Planet Venus

Observations: Ch. Boyer, H. Camichel and P. Guérin carried out at the Pic-du-Midi
Observatory (106 cm reflector) an extensive photographic patrol of the planet in violet and
ultra-violet light during the evening elongation in 1965 and the morning elongation in 1966.
High quality series of photographs taken uninterruptedly during one or two, up to seven hours,
allowed stereo-photogrammetric measurements, tracing of isophote maps and composite images
of the planet, for the study of the motion of bright or dusky areas through the disk. The motion
of such atmospheric formations is in general retrograde; the recurrence of a Y-shaped formation
normal to the line joining the cusps follows a cycle of approximately four days. Some con-
nection seems to exist between the position of the sub-solar point on the disk and the aperture
of the Y-shaped formation, which is variable (2, 3).

G. P. Kuiper and T. Gehrels using a 154 cm reflector at F/13, are performing a photo-
polarimetric program on the planet with seven filters between 0-3 and 10 micron and with
eXperiments at shorter and longer wavelengths.

R. Younkin has conducted spectrophotometric measurements on the planet at JPL from
032to 1'1p. l

B. Smith and cooperators at the New Mexico Observatory photographed the planet (1081
plates) in ultra-violet, blue and red light during the last three years. Measures of the height of
the scattering layer in the atmosphere and-studies of motions of atmospheric clouds have
been continued (4)-

D. Menzel and W. M. Irvine report that multicolor photoelectric photometry of the planet
Was made by the Harvard College Observatory at the Stations of Boyden (South Africa) and
ﬂ}e Houga (Southern France) using ten narrow band filters between 031 5 and 1-06u plu$

V on the purpose to obtain monochromatic phase curves and albedos.
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