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Abstract. The S-type asteroid 714 Ulula with a diameter of
41.0 km (IRAS) was observed photoelectrically during four nights
in January 1983 at ESO, Chile. We have derived a complete double
mode lightcurve with a maximum amplitude of 0.55mag, a
rotation period of P = 7000 + 0005 (092917 + 090002) and color
indices with B— V' =0.89 +0.02 and U— B =0.42 4+ 0.04 in close
agreement with Bowell et al. (1979).

Using a G value of 0.250 we have derived H|, replacing the old
V, (1, 0), the absolute magnitude of the primary maximum, with
H,=9.15. Asteroid 714 Ulula seems to be an unusually irregular
object as far as the large lightcurve amplitude for asteroids in the
diameter range of 31 to 60 km is concerned.
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1. Introduction

The study of physical properties of asteroids remains one of the
topics when observing asteroids in order to derive a rotation
period and a lightcurve from photoelectric photometry. Though
many brighter asteroids were studied in the past decades, there are
still a few left about which almost nothing is known. Such an
example is 714 Ulula with no reports in the literature as far as
rotation is concerned (Lagerkvist et al., 1987; Lagerkvist et al.,
1988).

Published observations of 714 Ulula are found in Bowell et al.
(1979) with B(1,0) =10.21, B— V' =0.89 + 0.03 and U— B=0.43
+ 0.03 (errors given as code 2), a taxonomic type assignation of S
and a diameter of 45.3 km. In a recently published three parameter
asteroid taxonomy by Tedesco et al. (1989) we still find 714 Ulula
as S-type listed with a diameter of 41.0 km, an albedo of p, = 0.24
and U— V' =1.33 (IRAS data), found also in the list published in
the very popular book on asteroids by Cunningham (1988), where
additionally we find in an easy way also the absolute magnitude in
the new TAU system with H=9.97 and the slope parameter
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*Based on observations collected at the European Southern
Observatory ESO, La Silla, Chile

G =0.250 coming from the IRAS catalogue (Matson, 1986), both
in B-band.

2. Observations

During the favorable opposition in 1983 (opposition date given
for January 25 with B,,,=13.1) the asteroid 714 Ulula was
observed on four nights from Jan 20 to 24 by H.J. Schober, using
the ESO 0.5 m telescope, a standard computer controlled photo-
meter and conventional UBV filters. Reduction to standard UBV
system was made during the stay at ESO, La Silla, Chile, using
available routine software as described in Schober et al. (1988).

The ephemerides for the observing dates were computed and
put at our disposal by Yu.V. Batrakov et al. (1984, private
communication, Institute of Theoretical Astronomy, Leningrad).
In Table 1 we give the aspect data, including distances from sun
(R) and from earth (D) and the phase angle.

Final reductions, considering differential measurements in the
observational sequence of the observations (comparison star —
two to three times 714 Ulula — comparison star), lightcurve plots
and all the relevant work was made by M. Stadler (diploma theses,
1989).

Only one comparison star was used during all nights, namely
BD-4°2355 (HD 71707) with spectral type G 5; we have obtained
V=9.18+0.01, B—V=0.69+0.01 and U—B=0.20 + 0.03 for
the comparison star.

3. Results

The four single night lightcurves, obtained in 1983 January 20, 22,
23, and 24 are plotted in Figs. 1-4, where in the conventional way
actual V-magnitudes are given against time in UT. We also should
mention that full moon was on Jan 28, 1983, with a position of the
moon not so far from 714 Ulula, which made it a difficult task to
observe and identify 714 Ulula with a 0.5m telescope and a
resulting magnitude of V'=12.5 to 13.0 roughly.

In Fig.5 we have plotted the composite lightcurve of
714Ulula. We have computed H (replacing V' (1,0)) using
G =0.250 for the ordinate; the abscissa is given in hours and in
arbitrary rotational phases. The best fit was obtained with a
rotation period of

P=7"00040"05 (in days: 092917 4+ 090002) .
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Table 1. Aspect data of 714 Ulula for the observing dates

Date RA Dec. Long. Lat. R D Phase
0hUT
(1983) 1950.0 1950.0 (AU) (AU)
Jan 20 8"30™3 —4°19° 13122 —22°% 2.404 1.478 1092
Jan 22 gh28m4 —4°20"  130°7 —22°7 2.405 1.475 9°8
Jan 23 gh27ms —4°20"  130%4 —22°7 2.405 1.473 9°7
Jan 24 8h26™5 —4°200 13092 —22°% 2.405 1.472 925
I I | | 1 | L ]
— 12.30 —
v
— 12.40 714 ULULA ]
— + —
12.50 o +++ t4+ +4+
++
+
— 12.60 * e . —
+
— 12,70 + * —
+
— 12.80 * —
+
++
— 12.80 * —
+

4+ 4+

— 13.00 -]
+
— 13.10 Jan.20,1983 —
1 ] | ] | | | N

Fig. 1. Lightcurve of 714 Ulula for Jan. 20, 1983

The lightcurve, caused by the rotation of 714 Ulula is a
conventional double mode one, very symmetric, but still showing
differences between primary and secondary extrema; the total
amplitude reaches 0.55mag. We also have derived color indices
for 714 Ulula with B— V'=0.89 + 0.02and U— B = 0.42 + 0.04, in
close agreement with Bowell et al. (1979). The absolute magnitude
of the primary maximum, using a G value of 0.250 is H, (or ¥,
(1,0))=9.15, also in good agreement with Bowell et al. (1979),
where B(1, 0)=10.21 and B— V' = 0.88 would result in a corre-
sponding V' (1, 0) =9.33, not considering any variation due to
rotation, of course.

4. Conclusions

In conclusion we can state that the rotation period for 714 Ulula
with seven hours is not untypical for smaller S-type asteroids. As

far as the large amplitude of more than half a magnitude is
concerned we could remark that according to Binzel (1984)
asteroids between 31 and 60km diameter have an average
amplitude of only 0.249; the amplitude of 714 Ulula is twice this.
In addition 714 Ulula falls into a void (in Fig. 8—6 of Cunning-
ham, 1988) where lightcurve amplitudes are plotted against
B(1,0). He states that there should be a void bounded by
0.48 < amplitude < 0.59 and 9.5 < B (1, 0) < 13.0. Since 714 Ulula
with an amplitude of 0.55mag and a mean B(1, 0) around 10.2
would be the first of more than 350 asteroids so far studied to fall
into this area, it probably could be an unusually irregular object.

In any case —even if it is not statistically significant — the large
amplitude combined with the short rotation period made it
additionally easy to observe 714 Ulula in January 1983, in spite of
the unfavorable circumstances as far as low altitude, faintness of
the object combined with a small telescope, short nightruns during
chilean summer and nearly full moon is concerned.
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Fig. 2. Lightcurve of 714 Ulula for Jan. 22, 1983
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Fig. 3. Lightcurve of 714 Ulula for Jan. 23, 1983
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Fig. 4. Lightcurve of 714 Ulula for Jan. 24, 1983
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Fig. 5. Composite lightcurve of 714 Ulula based on a period of P = 7000+ 0"005; symbols used: 1983 Jan. 20: A, 22: 0, 23: [J, 24: +: lightcurvepoints partly
repeated
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