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ABSTRACT

Photographic photometry of 11 asteroids were obtained with the Krvistaberg
Schmidt telescope during 1977 and 1978. Lightcurves are presented of 7 asteroids,
among them the Trojan 588 Achilles. Two of the asteroids were found to have periods
longer than 0845.

1. Introduction

A lightcurve survey of faint asteroids has been in progress at the
Uppsala Observatory since 1973. The Schmidt telescopes at Kvistaberg
and at Uppsala Southern Station (Mt Stromlo) are used for the observa-
tions. A discussion of methods and results has been given by Lagerkvist
(1978a, 1978b, 1979). In this paper we present results from observations
in 1977 and 1978.

2. Observations and Reductions

The Trojans 588 and 1437 were observed in March 1977 and the
main-belt asteroids 75, 286, 876, 935, 1978 EB, 1978 EC, 1978 ED, 1978
EE and 1978 EF in March 1978 with the Kvistaberg Schmidt telescope
(100/135/300 cm). Kodak 098-04 plates were used in combination with
the Schott filter GG 14.
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In Table 1 can be found the aspect data, calculated with the formulae
<, for the two-body problem except in the case of the right ascensions and
o declinations of the main-belt asteroids which were interpolated from the
ot Ephemerides of Minor Planets (EMP). Precise measured coordinates of
the asteroids will be published by Lagerkvist et al. (1979).

Table 1
Aspect data for the observed numbered asteroids,

Nr Date b e 71950 81950 | L0AU) | r(AU) |Phase

75 | March 12 1978 | 154,6 | 2.1 | 10P02"3 | 41510 | 2.549 3,488 692
286 12 1978 | 156.2 | 2.2 |10 07.6 | +14 36 | 2.278 | 3.225 6.3
588 24 1977 | 134,17 | 0.3 823,0 | +19 47 | 4,014 | 4,601 | 10.R
876 12 1978 | 153,0( 0.4 |18 00,0 | +13 13 | 2.367 | 3.204 7.3
935 12 1978 | 157.8| 0.6 |10 04,0 | +12 57 | 1.362 | 2.313 9.4
1437 24 1977 | 133.6 | 0.6 8 24,4 | +19 58" | 4,336 | 4,921 | 10.0

The measurements, and the reductions of the iris readings, were
performed in the same manner as described by Lagerkvist (1978b). The
conversions to magnitudes for the main-belt asteroids were made with
the aid of a sequence used earlier (Lagerkvist 1978a) and with the method
described by van Houten ef al. (1970). For the Trojans the weather did
not permit any plates for magnitude calibration to be taken.

3. Results

The results are presented in Figs. 1-7 and in Table 2. In the figures
magnitudes are plotted versus times, in decimals of days. Figure 2, for
the asteroid 588 Achilles, gives iris readings versus times for reasons given
above. Table 2 gives: the number of the asteroid (col. 1), family designa-
tion according to Arnold (col. 2), the absolute magnitude from the EMP

Table 2
Summary of results for the observed asteroids

No | F |Buo| LH | ¥ | ¥ |¥(1,0)|VAR?| PER | AMP
75 100 | 53 | 32 | 1471 | 9.75 | YES?| — —~
286 10.4 5.3 32 14.38 9.83 NO — -
588 9.4 | 4.2 20 — — | YES | >0%4 —
876 H2 | 12.0 | 53 | 32 |16.06 | 11.3¢ | YES | >0.58 | >0m3
935 H7 14.3 5.3 32 16.03 | 13.21 NO - -
1437 9.2 | 42 | 20 - ~ | NO | - ~
1978 EB — 5.3 32 15.41 — YES 0.14 0.25
1978 EC - 5.3 31 16.63 — NO — -
1978 ED — 5.3 32 16.46 — YES >0.48 | >0.30
1978 EE — 5.3 32 ] 16.77 — YES? — -
1978 EF — | 53 | 32 |1602| — |YES |026 |020
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Fig. 1. Photdgfai)hic lighteurve of the asteroid 75 Eurydike obtained March 11/12,
1978 with the Kvistaberg Schmidt telescope.
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Fig. 2. Photographic lightcurve of the Trojan asteroid 588 Achilles obtained March
23, 1977 with the Kvistaberg Schmidt telescope. One iris reading on the scale corresponds

to about 0M2.

(col. 3), length of the lighteurve in hours (col. 4), number of exposures
(col. 5), determined V magnitude (col. 6) and the determined absolute
magnitude (col. 7). Col. 8 indicates if the asteroid was found to be variable
in brightness during the observations. Col. 9 and col. 10 give the determi-
ned rotation periods (in days) and the lightcurve amplitudes, respecti-
vely. For the calculation of V (1, 0) a phase factor of 07035 /degree was
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Fig. 3. Photographic lightcurve of the asteroid 876 Scott obtained March 11/12,

1978 with the Kvistaberg Schmidt telescope.
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Fig. 4. Photographic lightcurve of the asteroid 1978 EB obtained March 11/12, 1978

with the Kvistaberg Schmidt telescope.
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Fig. 5. Photographic lightcurve of the asteroid 1978 ED obtained March 11/12, 1978
with the Kvistaberg Schmidt telescope.
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Fig. 6. Photographic lightcurve of the asteroid 1978 EE obtained March 11 /12
1978 with the Kvistaberg Schmidt telescope.
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Fig. 7. Photographic lightecurve of the asteroid 1978 EF obtained March 11/12, 1978
with the Kvistaberg Schmidt telescope.

used since this seems to be a more realistic value (Bowell 1977) than the -
value used earlier (Gehrels 1970). Since the phase angles are quite small,
as seen in Table 1, the difference in magnitude caused by the two dif-
ferent phase factors are of minor importance for the magnitudes since
the error in the magnitudes caused by the method used is quite large
(0™1 —0™5). This is the error in the zero point, the relative error is much
smaller as seen in the lightcurves (¢f Table 1a in Lagerkvist 1978b). The
rotation periods were derived under the assumption that a period conta-
ins two minima and two maxima, a longer discussion of this problem
has been given by Lagerkvist (1979). Degewij ef al. (1978) give V (1, 0)
="11™36 for the asteroid 876 Scot which is in excellent agreement with
the value in Table 2.

For the asteroids 286, 935, 1437 and 1978 EC no variations in bright-
ness could be found during the observations. Harris and Burns (1979)
give an estimate of 18" —21" for the period of 1437 Diomedes. Since the
present observations of this asteroid only covers 4"2 it is quite obvious
that such a long period could not be traced in the present observations.
Bowell et al. (1978) have classified the asteroid 75 as CMEU, 286 as C,
588 as MEU and 1437 as CMEU. Since the Trojans seem to be a composi-
tional class of their own it would be worthwile to increase the small sample
of Trojan lighteurves existing now appreciably.

In col. 8 can be found YES? for the asteroids 75 and 1978 EE. As
seen in the lighteurves (Figures 1 and 6) there are some indications of
variability but the amplitudes are small and any derived period would
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therefore be quite doubtful. The asteroid 876 and 1978 ED were found
' to have quite long periods, and the total nun¥ber of main-belt asteroids
o with long periods in the present lighteurve survey are now 19. A table
& with data for these asteroids has been published by Lagerkvist (1978b).

It is not possible to draw any conclusions about such relations as
amplitude-size or period-size from the present material. Earlier investiga-
tions have shown (Lagerkvist 1978a, 1978b) that the smaller asteroids
have larger lightcurve amplitudes than the larger asteroids and the pre-
sent observations are in agreement with this. Degewij (1978), however,
finds that the smaller asteroids are not more irregular than the larger
ones. Degewij’s lighteurves have, however, only a length of about 4 hours
and the asteroids he has studied are 1-10 km in diameter while those
in the present survey are 10 km or larger. The physical properties of the
very small asteroids will be discussed in a future paper by Lagerkvist and
Sjolander (1979).

Acknowledgement. We thank Professor B. Westerlund for his com-
ments on the manuscript to this paper.
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