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The folded lightcurves and synodic periods of 852
Wiladilena, 1089 Tama, and 1180 Rita are reported. The
data are used by Hanus et al. (2012) to derive the rotation
axis and to construct a shape model by applying the
inversion lightcurve technique.

The shapes of asteroids can be constructed by using inversion
techniques when the asteroids are observed from different aspect
angles and at different apparitions (Kaasalainen ef al., 2001). Josef
Durech and Josef Hanus from the Astronomical Institute of the
Charles University in Prague use archival data and new
observations to model the shapes of asteroids and constrain their
spin axis orientations  (http://astro.troja.mff.cuni.cz/projects/
asteroids3D/web.php). Three asteroids that were measured in the
past by other observers were observed at the Wise Observatory and
their lightcurves were used by Hanus er al. (2012) for shape
modeling. This paper presents the lightcurves and the derived
synodic rotation periods.

The observations were performed using the two telescopes of the
Wise Observatory (code: 097, E 34:45:47, N 30:35:46): A 1-m
Ritchey-Chrétien telescope and a 0.46-m Centurion telescope
(Brosch et al., 2008). At the f/7 focus, the 1-m telescope is
equipped with a wide-field SITe CCD (field of view [FOV] of
34'x17', 4096x2048 pixels, 0.872" per pixel, binned 2x2). The
0.46-m telescope was equipped with an SBIG STL-6303E (FOV of
75'x55', 3072x2048 pixels, 1.47" per pixel, unbinned) at the f/2.8
prime focus. While a V filter was mounted on the 1-m telescope,
the 0.46-m was used in white light with no filters (Clear).
Exposure times were 30—180s, determined by the brightness and
angular velocity of the asteroids. All images were taken with an
auto-guider. The observational circumstances are summarized in
Table 1.

The images were reduced in a standard way. IRAF phot function
was used for the photometric measurements with an aperture of
four pixels. After measuring, the photometric values were
calibrated to a differential magnitude level using local comparison
stars. The brightness of these stars remained constant to £+ 0.02
mag. The measurements of 1089 Tama from the 2006 apparition
were also calibrated to a standard magnitude system by observing
Landolt equatorial standards (Landolt, 1992). This usually adds an
error of ~0.03 mag. and allows fitting the data to H-G system
(Bowell et al., 1989). Astrometric solutions were obtained using
PinPoint (www.dc3.com) and the asteroids were identified in the
MPC web database. Analysis for the lightcurve period and
amplitude was done by the Fourier series analysis (Harris and
Lupishko, 1989). See Polishook and Brosch (2009) for a complete
description about reduction, measurements, calibration and
analysis.

Results

The lightcurves and synodic rotation periods of 852 Wladilena
(Fig. 1), 1089 Tama (Fig. 2, 3), and 1180 Rita (Fig. 4) are reported.

Reliability code is determined by the definitions that appeared in
Warner et al. (2009). 1089 Tama was observed at four different
apparitions (2006, 2008, 2009, and 2011), but here data are
presented from only 2006 (Fig. 2) and 2009 (Fig. 3) when enough
points were obtained to cover the entire lightcurve. The derived
rotation periods of 852 Wladilena and 1089 Tama are similar to
those appear in the literature (e.g., Kiss, 1999; Harris 1999;
Behrend, 2006; Durech, 2009). The derived rotation period of 1180
Rita (9.605 £ 0.006 h) is different from the literature values, which
range between 14.72 h (Gonano, 1991), 14.902 h (Dahlgren,
1998), and 20.496 h (Slyusarev, 2012), and is partially similar to
the 9 h deduced by Binzel and Sauter (1992) from a partial
measurement of the entire period. In order to test the reliability of
these different periods, the obtained data points were folded to try
to match the periods in the literature (Fig. 5). It is clear from the
figure that none of the literature values match to the measurements.
Therefore, it seems certain that the true rotation period of 1180
Rita is 9.605 + 0.006 h.

A list of candidate asteroids for the inversion modeling appears at
the end of this issue.
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Asteroid Scope | Filter Date Time span| N r A o Leas |Bpag
[hours] AU] | [AU] | [Deg] | [Deg]
[AU] | [ cg cg [Deg]
(852) Wladilena CI18 C Mar 10, 2010 2.7 94 | 2.84 1.9 856 |164.2| 19.2
C18 C Mar 11, 2010 2.12 74 | 2.83 1.9 8.66 | 1642 | 19.1
Cl18 C Mar 13, 2010 1.83 56 | 2.83 1.9 892 [ 1642 19
(1089) Tama Im v Oct 19, 2006 8.16 120 1.97 | 0.99 713 | 352 | -3.1
Im \% Oct 23, 2006 5.07 49 | 196 | 098 | 487 | 359 -3
Im \% Nov 23, 2006 7.37 149 | 1.94 1.02 146 | 413 | -2.1
Im A% Nov 24, 2006 6.94 67 | 1.94 1.03 | 15.13 | 414 | -2.1
1m Vv Nov 25, 2006 7.87 73 1.94 1.03 15.63 | 41.6 -2
Im R May 1, 2008 3.04 61 2.45 1.45 434 2143 | 2.7
Im R May 9, 2008 6.23 74 | 245 1.48 8.04 [2148| 2.6
C18 C Oct 11,2009 5.1 104 | 2.1 1.29 | 20.27 | 3445 | -4.6
CI18 C Oct 12,2009 2.63 37 2.1 1.3 20.61 |344.6 | -4.6
CI18 C Oct 13,2009 4.56 88 2.1 1.3 2098 [ 3448 | -4.6
CI18 C Oct 15,2009 3.05 44 2.1 1.32 | 21.63 | 345.1 | -4.6
CI18 C Oct 17,2009 4.77 99 | 2.09 1.33 | 22.27 | 345.5| -4.5
CI18 C Oct 22,2009 4.58 72 | 2.09 1.38 | 23.72 | 3464 | -4.5
CI18 C Oct 24, 2009 43 76 | 2.08 1.39 | 24.24 | 346.8 | -4.4
CI18 C Nov 7, 2009 2.64 39 | 2.06 1.52 | 27.05 | 349.7 | -4.2
CI18 C Nov 8, 2009 3.42 41 | 2.06 1.53 272 | 350 | -4.1
C18 C Nov 11, 2009 35 52 | 2.06 1.56 27.6 |350.7| -4.1
CI18 C Nov 20, 2009 4.02 60 | 2.05 1.65 28.5 | 3529 -3.9
CI18 C Nov 22, 2009 3.99 70 | 2.04 1.67 | 28.63 | 353.5| -3.8
Cl18 C Dec 18, 2009 1.02 18 | 2.01 194 | 2877 | 1.4 -3.3
CI18 C Dec 19, 2009 2.81 48 | 2.01 195 | 2872 | 1.7 -3.2
CI18 C Dec 20, 2009 1.84 28 | 2.01 1.96 | 28.68 | 2.1 -3.2
Cl18 C Apr 02,2011 2.39 55 2.30 1.34 9.31 1774 45
(1180) Rita CI18 C Mar 19, 2010 1.25 33 | 423 3.25 227 | 1769 | 82
CI18 C Mar 20, 2010 2.21 57 | 4.23 3.25 234 | 1769 | 82
CI18 C Mar 21, 2010 3.06 82 | 4.23 3.25 245 | 1769 | 82
CI8 C Apr, 9, 2010 1.6 40 | 4.21 3.3 6.41 | 1768 | 8.1

Table I: Observational circumstances.

Legend: asteroid name, telescope, filter, observation date, nightly time span of the specific

observation, the number of images obtained (N), the object's heliocentric (r) and geocentric distances (A), the phase angle (a), and the
Phase Angle Bisector (PAB) ecliptic coordinates (LPAB, BPAB). The table includes data from 2008 and 2011 that are not plotted.

Name Period Reliability Amplitude H
[hours] code [mag] [mag]

(852) Wiadilena 4.608 £ 0.002 3 0.28 £0.01 9.9
(1089) Tama 16.464 + 0.004 3 0.14 +0.03 11.7
(1180) Rita 9.605 + 0.006 2 0.15+0.03 9.14

Table II: Analysis results. Legend: asteroid name, rotation period, reliability code, amplitude, absolute magnitude H from the MPC website.
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Figure 1. Lightcurve of 852 Wladilena based on P = 4.608 h.
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Figure 3. Lightcurve of 1089 Tama in 2009 based on P = 16.464 h.
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Figure 2. Lightcurve of 1089 Tama in 2006 based on P = 16.464 h.
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Figure 4. Lightcurve of 1180 Rita based on P = 9.605 h.
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Figure 5. Lightcurve of 1180 Rita using data from 2010 but forced to
previously-reported periods. Based on the poor fits, the new result of
P =9.605 h is considered highly reliable.
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