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The near-Earth asteroids 1999 AQ10 and 1998 OR2
were observed by the authors between 2009 February
and March to determine their basic physical parameters.
The absolute magnitudes are, respectively, H = 20.4 +
0.5 and 16.1 £ 0.2 using G = 0.15. The lightcurve
parameters for 1999 AQ10 are P =2.79 £ 0.02 h, 4 =
0.205 + 0.005 mag and, for 1998 OR2, P = 3.198 +
0.006 h, 4 = 0.29 £ 0.01 mag. The linear phase
coefficient for 1999 AQI10 is B = 0.034 + 0.002
mag/deg. For 2008 TC3, we obtain B-V = 0.608 +
0.002.

The Aten type asteroid, 1999 AQ10, and Amor type, 1998 OR2,
were observed in 2009 February and March in Salvador (Brazil),
using a 0.3-m LX200 GPS Meade telescope operating at /3.3,
combined with a CCD SBIG ST-7XME detector. Our goal was to
determine the lightcurve parameters, linear phase coefficient (j3),
absolute magnitude (H), slope parameter (G), and diameter (D).
Because of the fast sky motion of the two asteroids, exposure
times were 30 seconds or less in order to avoid excessive trailing.
This resulted in SNR values of 30-50. To reduce the noise in the
lightcurves, three consecutive differential instrumental magnitudes
in the dataset were binned to form a single data point. All images
taken in Salvador were corrected with bias, dark, and flat-field
frames. The period search was done using the Fourier analysis
algorithm in MPO Canopus v. 9.3.10.

Photometric calibration was done using 2MASS stars in the
asteroid’s field. The 2MASS J-K field star color index were
converted to the equivalent V magnitude and B-V index of
Johnson-Cousins system using the transformation equations from
Warner (2007) and Gary (2008). The Tpy transformation
coefficient between the instrumental and Johnson-Cousins
photometric system was calculated using definitions by Gary
(2006). The B-V color index of the object’s field stars were used
to calculate this last parameter. The H and G parameters were
estimated using the mean V magnitude calculated from
photometric data publish in MPEC and the FAZ routine available
in MPO Canopus. These V magnitudes were used to calculate the
object’s linear phase coefficient (B), excluding the opposition
effect.

1998 OR2. 1998 OR2 was observed on 2009 March 15 and 16 UT
with a total of 106 unfiltered images obtained. From our data, we
found a synodic rotation period of 3.198 £ 0.006 h and amplitude
of 0.29 + 0.01 mag, assuming a bimodal lightcurve (Fig.1). The
absolute magnitude is # = 16.1 £ 0.2 using G = 0.15. When both
values are allowed to “float”, the results are H = 15.7 + 0.1 and
G = —0.18 £ 0.06 (Fig. 2). These are consistent the value
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H = 15.7 £ 0.7 reported on the JPL Small-Body Database
Browser. A negative value for G is unusual, though it has been
found for C-type main belt asteroids 51 Nemausa and 175
Andromache (Warner, 2007) and in some trans-Neptunian objects
(Sheppard and Jewitt, 2002). To test our results, we calculated the
object’s apparent V magnitude on 2009 March 15 at 04:14 UT
using the H-G system (see Bowell et al., 1989). Using H = 15.7
and G=0.15 we found V=14.0+0.1; with G=-0.18, V=14.6 +
0.2. We then used a method described by Henden (2000) on our
clear images to measure V directly. This resulted in V = 14.64 +
0.06, assuming B-V = 0.6, which fits with a Tholen low albedo
class. Assuming that our G value is correct, 1998 OR2 may be of
some low-albedo taxonomic type.

1999 AQ10. 1999 AQ10 was classified as a possible S type in
SMASS II (Binzel et al., 2004). We observed it on 2009 February
16 for about 4 hours, obtaining 155 clear filter images with 15-
second exposures. Our dataset gave lightcurve parameters of P =
2.79 + 0.02 h and 4 = 0.205 + 0.005 mag (Fig. 2). Casulli (2009)
reported a similar period of 2.664 + 0.002 h. We found an absolute
magnitude H = 20.4 £ 0.5 using G = 0.15. Assuming typical
values for an S type of G = 0.227 and albedo, p, = 0.184 (Harris,
1989), then H = 20.5 £ 0.4 (Fig. 4) and D = 0.25 £ 0.08 km. We
also found a linear phase coefficient of § = 0.034 + 0.002 mag/deg
between phase angles of 25° and 52°.

2008 TC3. 2008 TC3 was observed at Slooh.com Teide
Observatory (Canary Islands, Spain) approximately 40 minutes
before its collision with Earth by D. Matt, who used a 0.35m /11
Celestron SCT with SBIG ST-10XME with RGB filters.
Exposures were 30s. Using the G and B instrumental magnitudes,
we found B-V = 0.608 + 0.002.
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Figure 1. 1998 OR2 lightcurve phased to a period of 3.198 +
0.006 h. Zero phase corresponds to JDo (LTC) 2454905.619916.
The black solid line is the best fit to a 4" harmonic Fourier series.

-0.25 B

-0.20- 1

-0.15- 1

-0.10-

-0.05-

0.00-

0.05-

0.10

0.15- 1

0.20 B

0.25 4

1 1 1 1 1 1 1 1 1 1 1
0.00 0.10 0.20 030 040 050 060 070 0.80 0.90 1.00

Figure 2. 1999 AQI10 lightcurve adjusted phased to a period of
279 + 0.02 h. Zero phase corresponds to JDo (LTC)
2454878.557014. The black solid line is the best fit to an 8"
harmonic Fourier series.

Minor Planet Bulletin 36 (2009)

© Minor Planets Section of the ALPO ¢« Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/2009MPBu...36..145B

Tz 3 4 5 8 7 & & 10 i

1213 14 15 16 17 18 15 20 21 22 2 4 25 % 2 » 2

147

123 4 5 57 6 8 1011 12131415 1617 15 19 20 21 22 23 2¢ 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40 41 42 43 44 45 46 47 46 45 50 51 62 53 54

Figure 3. Plot of the reduced magnitude of 1998 OR2 versus the
phase angle. The solid black line is corresponding to a curve with
G = —0.18 + 0.06 and the red line to G = 0.2(0.15) + 0.2. The
reduced magnitudes have ~0.01 mag of error.

Figure 4. Plot of the reduced magnitude of 1999 AQ10 versus the
phase angle. The solid black line corresponds to a curve with G =
0.2(0.15) £ 0.2. The reduced magnitudes have ~0.01 mag of error.
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Lightcurves for five asteroids were obtained at Ricky
Observatory from 2007 October through 2008
December: 1160 Illyria, 4797 Ako, 5132 Maynard, 6000
United Nations, and (27851) 1994 VG2.

Observations of five asteroids were carried out at Bennefeld’s
Observatory (MPC H46), which is equipped with a 0.35-m Meade
LX200 GPS telescope operating at /6.3 coupled to a SBIG ST7-
XME CCD camera, resulting in a resolution of ~1.7 arcsec/pixel
(binned 2x2). Unfiltered exposure times varied between 30-60 s.

The asteroids under observation were selected from the list of
asteroid lightcurve photometry opportunities which is posted on
the Collaborative Asteroid Lightcurve Link website (CALL;
Warner, 2007a). Lightcurve measurements were made using Brian
Warner’s MPO Canopus, which employs differential aperture

photometry to produce the raw data (Warner, 2007b). Period
analysis of the raw data was also done using Canopus, which
incorporates the Fourier analysis algorithm developed by Harris
(Harris et al., 1989). As well as reporting the synodic rotational
period, amplitude, and phase angle of the asteroids, every attempt
was made to expand on the knowledge base of the asteroids by,
where appropriate, reporting the minimum axial ratio a/b of an
elliptical asteroid and the Phase Angle Bisector longitude and
latitude, PAB; and PABg, respectively.

1160 Illyria. The main-belt asteroid was sampled 258 times over 2
nights. Analysis of the data revealed a synodic rotation period of
4.104 + 0.001 h. The absolute value of the peak-to-peak
magnitude differential (Am) of 0.58 mag for the lightcurve implies
an axial ratio (a/b) of 1.70, assuming an equatorial viewing aspect.
No other lightcurves for this asteroid are known to exist.

4797 Ako. The main-belt asteroid was sampled 156 times over 1
night. The derived synodic period was 4.085 + 0.001 h. The
absolute value of the peak-to-peak magnitude differential (Am) of
0.70 mag implies an axial ratio (a/b) of 1.95. No other lightcurves
for this asteroid are known to exist.

5132 Maynard. The main-belt asteroid was sampled 390 times
over 4 nights, yielding a synodic rotation period of 3.902 + 0.001
h. The absolute value of the peak-to-peak magnitude differential is
0.58 mag, implying an axial ratio (a/b) of 1.70. No other
lightcurves for this asteroid are known to exist.

6000 United Nations. This main-belt asteroid was sampled 365
times over a 3 night period to yield a synodic rotation period of
3.262 + 0.001 h. The absolute value of the peak-to-peak

# Name D?;emljggfe DataPts  Phase PABy PAB; l(’]‘l’)r PE Amp AE

1160 Tllyria 10/30-11/03/2007 258 6.50 33.4 10.7 4.104 0.001 0.56 0.02

4797 Ako 11/23/2008 156 10.20  76.9 2.4 4.085 0.001 0.90 0.03

5132 Maynard  09/20-28/2008 390 11.43  339.0 -0.68  3.902 0.001 0.80 0.02

6000 United Nations  11/01-04/2008 365 .70 36.9 -5.2 3.262 0.001 0.45 0.03
(27851) 1994 VG2 11/27-12/04/2008 183  19.63  37.3 -2.5 7.733 0.002 1.00 0.05
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