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Photometric properties of the minor planets:
Observations of (3) Juno in 1983 and 1987

Andrew J. Hollis

From visual observations of (3) Juno in 1983 and 1988 the linear portion of the phase curve can be described by V(1,a) = (5.655
+0.184) + (0.024 +0.018) a for phase angles, a, between 10° and 25°.

A report of the Asteroids and Remote Planets Section

Introduction

Juno was discovered on 1804 September 1 by K.
Harding observing from Lilienthal.! This was the ob-
servatory of Schroeter — one of the great pioneers of
Lunar and planetary observation. Juno is much the
smallest of the so called ‘big four’ asteroids, that is the
first four to be discovered, with an adopted diameter of
244 km in the ‘Asteroids I’ database, which is des-
cribed in the Appendix.

The project

Juno was observed from 1987 July 3 (heliocentric
longitude 316°) to 1987 November 22 (heliocentric
longitude 355°) when 168 observations were made by
10 observers on 64 nights. In addition 4 observations
made in 1983 were included in the analysis.

The procedure for observation followed that of pre-
vious projects. Observers were requested to make visual
estimates of the brightness of the asteroid for as long a
period as was possible during the opposition. A chart,
showing the track of the asteroid and suitable compari-
son stars, was drawn by Toone and distributed to
observers. The observers who contributed are listed in
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Table 1. Because Juno was relatively faint, with a
predicted visual opposition magnitude of about 8.5,
most observers used either large binoculars (80-mm
OG) or small refractors to try and balance a wide field
with good light grasp.

Results and discussion

Figure 1 shows how the observed brightness of Juno
varied through the opposition in 1987. Figure 2 shows
the phase curve calculated from the observations in
1983 and 1987. The parameters derived from these
observations are given in Table 2. These are calculated
using the methods of Bowell and Lumme? which were
described in an earlier report.? The value for the photo-
metric albedo is calculated from the phase coefficient.
The value is very sensitive to changes in the value of
phase coefficient and is indicative only.

Table 1. Contributihg observers.

N. Bone G. Ramsay D. D. Stott
H. Davies H. B. Ridley J. Toone
D. Hufton J. Rock G. Ward
R. W. Middleton J. Shanklin P. Wheeler
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Figure 1. The apparent brightness of (3) Juno during 1987.
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Figure 2. The phase curve for (3) Juno from observations made in
1983 and 1987.

Figure 3. (3) Juno (mag 9.2) in Aquarius 1987 Aug 23.95. Photograph by Harold Ridley (East Chinnock) 17-cm Zeiss /7, 10-minute exposure
103a-F. Scale: 1 degree = 5.6 cm.
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In part, the scatter shown in the curves comes from
the apparent faintness of Juno, which made visual
observation difficult. There is, however, a satisfactory
agreement between the results derived here and those
given elsewhere, which are listed in Table 2 for compar-
ison. It can be concluded that, for the range of heliocen-
tric longitudes covered by these observations, the physi-
cal characteristics of Juno do not differ significantly
from those adopted as a standards elsewhere.!

No photoelectric observations were reported during
the period covered by this report.

Conclusion

For heliocentric longitudes between 316° and 355° the
linear portion of the phase curve for 3 Juno is described
by

V(1, a) = (5.655 + 0.184) + (0.024 +0.018) a
where V(1, a) is the absolute visual magnitude at phase
angle o and 5.655 is the absolute visual magnitude
V(1,0).

Acknowledgements
The writer would like to thank John Toone for his

assistance in the preparation of the project. He would
also like to thank Dr Rick Binzel for providing the

Amaze your friends with your knowledge of astronomy!

use
LOGIS—CIEL
A compatible PC is all you need for

A PLANETARIUM AT HOME

See the sky anywhere in the world and at any moment
from 1st January 1990 until 31st December 2100

YOUR HOLIDAY SKY

See the sky through a square window you can orient
instantly from the horizon to the zenith at any azimuth.
Dark background by night, light background by day. Sun,
Moon, planets, 1627 stars down to Sth magnitude and the
110 Messier objects. Point or identify. Get name,
constellation, right ascension, declination, altitude,
azimuth, magnitude, phase of the Moon, type of object,
trace ecliptic, equator, meridian. Easy to use.

Of all the software showing the sky, LOGIS—CIEL is
considered by international specialists to be
THE FASTEST
THE MOST LIFELIKE
THE EASIEST TO USE
THE MOST EDUCATIONAL
Choose French or English Both on the same disk.

Order from: A. Pouplier, 47 Chemin des
Vignerons, B5150 Wepion, Belgium.

From UK tel. 010 32 81 460567

Send cheque for £29. Ask for 5'/+-inch or 3'/z-
inch disk.

Juno in 1983 and 1987 189

Table 2. Photometric parameters for (3) Juno.

This Adopted
Linear phase coeflicient 0.024 0.025+
(10° to 25°) +0.018
Absolute magnitude 5.655 5.554
v, a)) +0.184
Photometric albedo 0.34 0.225
Photometric diameter km 166 +35 2445

floppy disk set of the TRIAD file and Richard Miles for
travelling 3000 miles to pick it up.

Address: Ansteys Lea, Clay Lane, Marton, Cheshire CW7 2QE
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Appendix

The Asteroids II Machine Readable Database —
March 1988 version

This data set has been assembled by Edward Tedesco at
the Jet Propulsion Laboratory and will form the basis
of the tabulations in the book. Asteroids II which is due
for publication in 1989.

Readers familiar with the book Asteroids edited by
Gehrels and Matthews will be aware that this was
produced after the First Tucson Asteroid Conference
held in March 1979. This book, in its appendices,
carried a complete listing of the TRIAD file (the
Tucson Revised Index of Asteroid Data) as it stood in
1979. This is the basic source for information concern-
ing the asteroids.

In March, 1988 a Second Asteroids Conference was
held in Tucson to report progress in Asteroid research
since the first conference. A second book Asteroids 11
will be published in 1989. The tabulations will provide
the up-to-date information of the asteroids.

One of the most interesting tables is that giving
asteroid magnitudes, UBV colours, albedos and dia-
meters. It is based on the IRAS Asteroid and Comet
Survey final data product No. 4 and shows many
differences from data previously adopted for the aster-
oids. Much of this has been derived from observation in
longer wavelengths in the IR which has not been
previously available. The main differences are in the
adopted values for the albedo and diameter. Basically
the albedos of the asteroids have been increased and the
diameters as a consequence decreased.
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