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We present four lists of “targets of opportunity” for the period
2009 October-September. The first list is those asteroids reaching
<15m at brightest during the period and have either no or poorly
constrained lightcurve parameters. In some cases, the asteroid may
not be favorably positioned again for many years, if ever. The goal
for these asteroids is to find a well-determined rotation rate. Don’t
hesitate to solicit help from other observers at widely spread
longitudes should the initial findings show that a single station
may not be able to finish the job.

The Low Phase Angle list includes asteroids that reach very low
phase angles. Getting accurate, calibrated measurements (usually
V band) at or very near the day of opposition can provide
important information for those studying the “opposition effect”,
which is when objects near opposition brighten more than simple
geometry would predict.

The third list is of those asteroids needing only a small number of
lightcurves to allow shape and spin axis modeling. For modeling
work, absolute photometry is recommended, meaning that the data
should be “absolute” values put onto a standard system, usually
Johnson V. If this is not possible or practical, good relative
photometry, where all differential values are based on a calibrated
internal or standard zero point, is just as acceptable. The most
productive effort comes when you get lightcurves close to
opposition as well as when the phase angle is > 15° since this
provides the most modeling information. This can be difficult at
times but the extra effort can and will pay off. In any event, get
what you can. Those doing modeling should refer to the Database
of Asteroid Models from Inversion Techniques (DAMIT) project
web site at the Astronomical Institute of the Charles University,
Czech Republic (http://astro.troja.mff-cuni.cz/projects/
asteroids3D). Results and the original data for a large number of
asteroid models can be browsed and downloaded from this
location.

The fourth list gives a brief ephemeris for planned radar targets.
Supporting optical observations made to determine the lightcurve

period, amplitude, and shape are needed to supplement the radar
data. Reducing to standard magnitudes is not required but high
precision work, 0.01-0.03 mag, usually is. The geocentric
ephemerides are for planning purposes only. The date range may
not always coincide with the dates of planned radar observations.
Use the on-line services such as those from the Minor Planet
Center  (http://cfa-www.harvard.edu/iau/mpc.html) or JPL’s
Horizons (http://ssd jpl.nasa.gov/?horizons) to generate high-
accuracy fopocentric ephemerides. Those obtaining lightcurves in
support of radar observations should contact Dr. Benner directly at
the email given above.

There are several web sites of particular interest for coordinating
radar and optical observations. Future targets (up to 2020) can be
found at http://echo.jpl.nasa.gov/~lance/future.radar.nea.
periods.html. Past radar targets can be found at http://echo.
Jpl-nasa.gov/~lance/radar.nea.periods.html. This page can be used
to plan optical observations for those past targets with no or
poorly-known rotation periods. Obtaining a rotation period will
significantly improve the value of the radar data and help with 3D
shape estimation. Slightly different information for Arecibo is
given at http://www.naic.edu/~pradar/sched.shtml. For Goldstone,
additional information is available at http://echo jpl.nasa.gov/
asteroids/goldstone_asteroid_schedule.html.

Once you have analyzed your data, it’s important that you publish
your results. Papers appearing in the Minor Planet Bulletin are
indexed in the Astrophysical Data System (ADS) and so can be
referenced by others in subsequent papers. It’s also important to
make the data available at least on a personal website or upon
request.

In the first three sets of tables, Dec is the declination, U is the
quality code of the lightcurve, and o is the solar phase angle. See
the documentation for the asteroid lightcurve data base (LCDB) for
an explanation of the U code (www.minorplanetobserver.com/
astlc/LightcurveParameters.htm). Note that the lightcurve
amplitude in the tables could be more, or less, than what’s given.
Use the listing as a guide and double-check your work.

U = 2 Does Not Mean “No Data Needed”

The U value given in the tables is the one adopted in the LCDB.
Objects with no U rating or U = 1 should be given higher priority
when possible. We strongly urge that you do not overlook
asteroids with U = 2 on the assumption that the period is
sufficiently established. Regardless, you should not let the existing
period influence your analysis since even high quality ratings have
been proven wrong at times.

Funding for Warner and Harris in support of this article is provided

by NASA grant NNX 09AB48G and by National Science
Foundation grant AST-0607505.

Lightcurve Opportunities

Brightest LCDB Data
# Name Date Mag Dec U Period Amp

2476 Andersen 10 01.5 14.6 -12
23587 Abukumado 10 01.7 14.8 + 1
2031 BAM 10 01.1 14.2 + 0
2009 HD21 10 02.2 14.7 -57
1498 Lahti 10 03.8 14.8 +23

1114 Lorraine 10 03.5 13.6 + 6 1 33. 0.16
9515 Dubner 10 03.6 14.9 -10

2856 Roser 10 04.4 15.0 + 3 2+ 13.73 0.49
2717 Tellervo 10 04.7 13.7 + 2

994 Otthild 10 04.1 12.8 + 9 2+ 5.95 0.09-0.14
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Lightcurve Opportunities (continued) Lightcurve Opportunities (continued)
Brightest LCDB Data Brightest LCDB Data
# Name Date Mag Dec U Period Amp # Name Date Mag Dec U Period Amp
7774 1992 UU2 10 04.2 15.0 - 7 111 Ate 12 20.8 10.7 +29 2 22.2 0.1
8131 Scanlon 10 07.7 15.0 +12 2244 Tesla 12 22.5 14.8 +20
126 Velleda 10 08.2 11.4 + 5 2 5.36 0.07-0.22 1384 Kniertje 12 23.5 14.3 + 5 2 9.80 0.11-0.33
14162 1998 TVl 10 08.0 14.9 -14 56283 1999 LU1 12 24.3 15.0 +28
10711 Pskov 10 08.0 14.6 + 7 2834 Christy Carol 12 25.1 14.5 +13
3844 Lujiaxi 10 09.3 14.6 + 1 1129 Neujmina 12 25.8 13.9 +22 2 7.61 0.06
3522 Becker 10 11.0 14.7 + 8 2512 Tavastia 12 25.2 14.4 +29
2402 Satpaev 10 11.8 14.8 +14 3707 Schroter 12 26.5 14.6 +26
978 Aidamina 10 11.7 13.0 +18 2 10.09 0.13 7683 Wuwenjun 12 26.0 15.0 +23
455 Bruchsalia 10 11.0 10.8 -12 2+ 11.83 0.12 5724 1986 WE 12 26.9 14.8 +22
4422 Jarre 10 14.0 13.9 + 1 2 5.42 0.12
159402 1999 AP10 10 14.3 12.9 +27 Low Phase Angle Om)ortunities
50713 2000 Ez135 10 15.2 15.0 +10
5421 Ulanova 10 18.9 15.0 +16
16558 1991 VvQ2 10 19.0 14.8 + 0 2 37.37 0.22 #  Name Date a vV Dec Period Amp U
3077 Henderson 10 1%.2 14.8 13 TS T T T T e
2107 Timari 10 19.5 14.3 +14 1114 Lorraine 10 03.5 0.55 13.7 +06  33. 0.16 2
1576 Fabiola 10 19.6 14.3 + 9 2 6.7 0.2 126 Velleda 10 08.3 0.38 11.5 +05 5.364 0.07-0.22 2
42284 2001 TVS 10 19.3 14.7 + 1 428 Monachia 10 10.3 0.23 12.8 +07 3.63384 0.26-0.33 3
5230 Asahina 10 20.8 14.9 + 2 160 Una 10 10.9 0.37 12.2 +08 5.61 0.14 3
1057 Wanda 10 22.5 13.3 +16 2 28.8 0.14-0.41 244 Sita 10 12.4 0.58 13.4 +08
6066 Hendricks 10 23.2 14.8 + 0 1223 Neckar 10 17.9 0.41 14.0 +08 7.821 0.16-0.45 3
150 Nuwa 10 23.8 11.4 +11 2+ 8.14 0.08-0.31 153 Hilda 10 18.4 0.98 13.2 +13 5.11 0.05 2
2534 Houzeau 10 24.6 14.1 +11 124 Alkeste 10 21.0 0.55 11.7 +09 9.921 0.15 3
29308 1993 UF1 10 25.9 14.9 + © 150 Nuwa 10 23.8 0.16 11.5 +11 8.140 0.09 2
3567 Alvema 10 25.0 14.3 +23 1130 skuld 10 24.9 0.20 13.5 +12 4.810 0.50 3
1215 Boyer 10 25.2 14.2 -14 1419 Danzig 10 25.3 0.23 13.1 +12 8.1202 0.81-0.92 3
990 Yerkes 10 25.8 13.8 +23 268 Adorea 10 31.8 0.98 13.1 +11 7.80 0.15-0.20 3
4308 Magarach 10 26.4 15.0 +31 743 Eugenisis 11 07.0 0.24 13.2 +17 10.23 0.20 3
439 Ohio 10 27.4 13.9 + 7 2 19.2 0.24 636 Erika 11 08.0 0.89 12.9 +19 14.603 0.29-0.33 3
611 Valeria 10 28.6 12.9 + 4 2 6.98 0.10-0.16 384 Burdigala 11 08.7 0.21 12.1 +16 > 17 0.03 1
1798 Watts 10 28.9 14.2 +11 770 Bali 11 10.2 0.31 12.2 +18 5.9513 0.40-0.55 3
952 Caia 10 28.3 11.7 +18 2 7.51 0.13 229 Adelinda 11 12.5 0.36 13.5 +19 6.60 0.04-0.30 3
2005 RQ6 10 29.5 14.9 +14 138 Tolosa 11 15.1 0.10 11.5 +18 10.101 0.4 3
16009 1999 CM8 10 30.1 14.4 +13 1424 Sundmania 11 16.5 0.84 13.7 +21 > 12. 0.1 2
610 Valeska 10 30.5 14.8 +21 1423 Jose 11 20.1 0.08 13.8 +20 12.307 0.68-0.82 3
4103 Chahine 10 31.0 13.5 +32 423 Diotima 11 24.1 0.69 11.6 +18 4.775 0.06-0.20 3
2475 Semenov 10 31.1 14.7 +12 383 Janina 11 26.0 0.78 13.2 +19 6.4 0.17 3
712 Boliviana 11 03.8 10.4 +19 2 11.73 0.11 379 Huenna 11 27.5 0.84 12.7 +19 7.022 0.09 2
2874 Jim Young 11 04.8 14.8 +10 2 131.3 0.7 2525 O'Steen 11 29.1 0.54 14.0 +20 3.55 0.19 2
1447 Utra 11 05.6 14.2 +17 321 Florentina 11 30.9 0.69 13.6 +24 2.871 0.33-0.42 3
1583 Antilochus 11 06.9 15.0 +14 1 > 12.  0.04-0.32 596 Scheila 12 01.0 0.21 13.5 +21 15.848 0.09 2
2326 Tololo 11 06.0 14.4 - 6 278 Paulina 12 02.2 0.54 13.4 +24 6.497 0.41 3
8369 1991 GR 11 06.9 14.3 +29 394 Arduina 12 06.8 0.46 13.1 +24 16.5 0.29-0.54 3
1750 Eckert 11 07.1 14.4 +48 121 Hermione 12 08.1 0.17 11.6 +23 5.55128 0.04-0.45 3
2000 XK44 11 08.1 13.8 +15 19 Fortuna 12 09.7 0.97 9.3 +21 7.4432 0.19-0.35 3
458 Hercynia 11 08.3 12.6 - 5 2 22.3 0.35 263 Dresda 12 09.8 0.48 14.0 +22 16.809 0.37-0.40 3
384 Burdigala 11 08.7 12.1 +16 1 > 17. >0.03 774 Armor 12 09.9 0.28 13.4 +22 25.162 0.34 2
1530 Rantaseppa 11 09.7 14.5 +25 142 Polana 12 11.2 0.70 13.7 +25 9.764 0.11 3
457 Alleghenia 11 09.3 14.4 +25 171 Ophelia 12 16.6 0.36 12.2 +22 6.66535 0.14-0.45 3
55760 1992 BL1 11 10.2 14.6 -36 539 Pamina 12 17.3 0.73 12.7 +25 13.903 0.10 3
2000 TO64 11 10.6 14.0 +01 128 Nemesis 12 18.6 0.69 10.7 +25 39. 0.10 3
3486 Fulchignoni 11 11.0 15.0 +18 1244 Deira 12 21.4 0.87 13.9 +26 210.6 0.50 2
15010 1998 QL92 11 13.1 14.9 +15 782 Montefiore 12 21.8 0.73 13.6 +25 4.08 0.43 3
3534 Sax 11 14.9 14.9 +22 1129 Neujmina 12 25.8 0.36 13.9 +22 7.61 0.06 2
6181 Bobweber 11 15.1 14.9 +33 535 Montague 12 27.8 0.85 12.6 +25  10.2482 0.25 3
1564 Srbija 11 16.9 14.3 + 4 2 29.64 0.37
1424 Sundmania 11 16.4 13.7 +21 1 > 12. >0.1 Shape/Spin Modeling Opportunities
81 Terpsichore 11 20.4 11.2 +31 2 11.02 0.10
2085 Henan 11 20.0 14.4 +14 1 32 0.5 Brightest Per
592 Bathsgba 11 20.1 12.9 + 5 2 6.57 0.32 " Name Date Mag Dec (h) Amp. U
1271 Isergina 11 21.9 14.4 +11 e
3067 Akhmatova 1124.7 14.7 +29 173 Ino 10 05.0 10.4 -12 6.163  0.04 0.11 3
2813 Zappala 1125.6 14.7 +16 419 Aurelia 10 06.8 11.5 +09  16.788  0.07 0.27 3
3353 Jarvis 1127.7 15.0 421 2 40.8 0.10 18 Melpomene 10 09.3 7.8 -08  11.570  0.10 0.32 3
22759 1998 XA4 1129.115.0 +27 93 Minerva 10 14.7 11.3 +12 5.982  0.04 0.10 3
346 Hermgntarla 11 29.9 10.4 +16 2 28.43 0.07-0.20 335 Roberta 11 01.6 12.3 +07 12.054 0.05 0.13 3
6610 Burwitz 11.29.2 14.2 423 2 3.01 0.22 344 Desiderata 11 05.0 11.6 +13  10.77 0.17 3
16669 Rionuevo 12 01.0 14.8 +23 139 Juewa 11 10.1 11.9 428  20.991  0.18 0.20 3
gggég 2888 Siggg 12 81'2 13'2 152 47 Aglaja 11 11.2 11.6 +23  13.178 0.03 0.17 3
: : 51 Nemausa 11 15.8 10.6 +05 7.783 0.10 0.14 3
3905 Doppler 12 04.3 14.8 +50 38 Leda 12 11.1 11.1 430 12.84 0.16 2
15967 Clairearmstrong 12 04.2 14.6 + 4 334 Chicago 12 11.2 13.1 +18 7.361 0.15 0.67 3
S ] 238 Hypatia 12 25.6 12.2 +04 8.86 0.12 0.15 3
3003 Koncek 17 06.3 15'0 114 11 Parthenope 12 26.0 9.8 +20 9.43 0.05 0.12 2
L. . . 313 Chaldaea 12 29.5 11.2 401 8.392 0.12 0.22 3
3986 Rg;hkovsklj 12 08.0 14.5 +27 2 4.26 0.26 60 Echo 12 31. 13.0 -06 25.208 0.10 0.19 3
3565 Ojima 12.09.7 15.0 +20 64 Angelina 12 31. 12.5 +03 8.752  0.04 0.44 3
4455 Ruriko 12.10.5 14.9 +19 2 4.23 0.41 69 Hesperia 12 31. 12.3 +01 5.655  0.12 0.20 3
2825 Crosby 1213.4 14.9 +30 71 Niobe 12 31. 12.8 +30  35.81 0.22 3-
fzgg yornatekd i ii'é ig'g e e 003 113 Amalthea 12 31. 13.3 +02 9.935  0.19 0.26 3
. . . - 323 Brucia 12 31. 13.9 -30 9.46 0.23 0.36 3
ééég ziiiire 12 12~é 12'% *22 2215 0.26 354 Eleonora 12 31. 11.6 -13 4.277  0.12 0.30 3
1518 nster 12 17.2 14.8 126 674 Rachele 12 31. 12.1 +05 30.962 0.16 2
1934 Jeffers 12 18.9 14.1 +24
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Radar-Optical Opportunities

Use the ephemerides to judge your best chances for observing.
Note that the intervals in the ephemerides are not always the same
and that geocentric positions are given. Use the resources given
above to generate updated and topocentric positions. In the
ephemerides, E.D. and S.D. are, respectively, the Earth and Sun
distances (AU), V is the V magnitude, and o is the phase angle.

(159402) 1999 AP10 (2009 Oct-Dec)
There are no known lightcurve parameters for this near-Earth
asteroid of about 1.6 km diameter.

DATE RA(2000) DC(2000) E.D. S.D. Mag o

10/01 22 14.88 -01 48.1 0.121 1.104 13.34 30.3
10/11 21 54.46 +18 12.7 0.088 1.060 12.95 44.2
10/21 21 19.94 +50 21.5 0.076 1.029 13.10 62.5
10/31 19 01.62 +78 51.5 0.091 1.013 13.83 74.9
11/10 12 08.31 +77 06.0 0.120 1.013 14.47 75.8
11/20 10 54.94 +67 43.0 0.154 1.030 14.86 70.1
11/30 10 24.75 +61 33.0 0.188 1.062 15.09 61.6
12/10 9 59.44 +57 13.8 0.221 1.107 15.25 51.6
12/20 9 32.45 +53 43.9 0.256 1.162 15.38 41.1

(164121) 2003 YT1 (2009 Oct-Nov)

This is a known binary asteroid with a primary period of ~2.34 h.
Radar observations by Nolan et al. (2004) indicate that the
secondary’s rotation rate is < 6 h and so not synchronous with its
orbital period, which is about 30 h. The size ratio is Ds/Dp ~ 0.2,
so mutual events may be visible. High-precision (0.01-0.02 mag)
data are very desirable. If you suspect capturing mutual events,
contact Petr Pravec at the email address above.

DATE RA(2000) DC(2000) E.D S.D Mag o

10/20 6 58.50 405 28.1 0.171 1.042 14.91 69.9
10/23 7 25.81 +15 48.3 0.143 1.027 14.60 73.3
10/26 8 08.45 429 41.9 0.125 1.012 14.44 78.3
10/29 9 18.34 +44 55.1 0.119 0.997 14.55 84.9
11/01 11 03.69 +55 31.9 0.129 0.982 14.94 90.9
11/04 12 55.91 +58 09.5 0.152 0.967 15.42 94.9

2000 XK44 (2009 Nov-Dec)
There are no known lightcurve parameters. The diameter of this
NEA is estimated to be 0.6 km.

11/01 3 27.55 -08 04.1 0.076 1.060 14.28 25.4
11/06 3 39.23 +08 11.0 0.074 1.063 13.90 14.4
11/11 3 50.08 +23 37.5 0.080 1.068 13.96 11.4
11/16 3 59.81 +35 56.5 0.092 1.076 14.48 17.3
11/21 4 08.39 +44 45.5 0.108 1.086 15.03 22.9
11/26 4 15.92 +50 44.5 0.127 1.099 15.52 26.6

4 8 0 1. 8

22.55 454 40.

2000 TO64 (2009 Nov-Dec)

There are no known lightcurve parameters. This apparition for the
1.4 km NEA favors observers in the Southern Hemisphere. The
orbit for this asteroid is similar to Jupiter-family comets with a
Tisserand parameter of T = 2.801. Observers should be on the
look-out for cometary activity.

DC(2000) E.D.  S.D. Mag o

2000 UJ1 (2009 Nov)
There are no known lightcurve parameters. The moon will be
between full and last quarter during the time of the ephemeris.

DATE RA(2000) DC(2000) E.D. S.D. Mag o

19 Fortuna (2009 Nov-Dec)
The period for this asteroid is well-known, being ~7.44 h.

DATE RA(2000) DC(2000) E.D. S.D. Mag o

11/01 5 35.22 +21 54.3 1.281 2.098 10.34 19.8
11/11 5 32.04 +21 39.5 1.219 2.108 10.09 15.6
11/21 5 25.31 +21 22.3 1.175 2.118 9.83 10.6
12/01 5 15.96 +21 03.1 1.154 2.130 9.54 5.1
12/11 5 05.41 +20 43.0 1.157 2.142 9.29 1.2
12/21 4 55.33 +20 24.4 1.188 2.154 9.70 6.5

4 3 1 2. 6

47.30 +20 10.

53 Kalypso (2009 Nov-Dec)

Surprisingly, this low-numbered asteroid’s period is not well
known. Period estimates range from 18-27 h and the amplitude has
tended to be relatively low, < 0.15 mag. A collaboration among
observers at widely-separated longitudes may solve the period
question.

DC(2000) E.D. S.D. Mag o

11/01 5 27.35 +14 53.9 1.315 2.142 12.02 18.8
11/11 525.17 +14 29.0 1.236 2.131 11.75 15.0
11/21 5 19.73 +14 08.4 1.176 2.120 11.46 10.6
12/01 5 11.73 +13 55.0 1.138 2.110 11.18 6.0
12/11 5 02.38 +13 51.5 1.125 2.102 11.07 4.4
12/21 4 53.21 +13 59.8 1.136 2.095 11.26 8.2

4 6 1 2. 0

45.79 +14 20.

MPB EDITOR RETURNS

The MPB Editor, Professor Richard Binzel (MIT), is returning
from sabbatical and taking over the full editorial duties effective
with MPB 37-1. Manuscripts to be considered for publication in
Volume 37 and beyond may now be directed to the Editor.
Thanks are owed to Brian D. Warner for his year-long service as
“Acting Editor” and his oversight during a particularly prolific
period of activity. Congratulations to all! We additionally thank
Brian Warner for continuing to serve as Assistant Editor.
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