dwarf planet catalog — Ceres retains its designation as (1) Ceres.
Whether Pluto receives a permanent catalog number is to be
decided by IAU Division III, currently presided by Dr. Edward
Bowell, Lowell Observatory.
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We welcome Dr. Lance Benner to the group of authors who
prepare this regular article. Dr. Benner is well known for his radar
studies of asteroids as well as for his efforts to promote pro-am
collaborations for joint optical-radar observations. He will be
providing targets of opportunity for the period covered by this
article where optical observations, often by amateurs, can provide
the additional data needed to help determine the rotation period
and other characteristics of radar targets.

We present here four lists of “targets of opportunity” for the
period 2006 October through December. The first list is those
asteroids reaching a favorable apparition during this period, are
<15m at brightest, and have either no or poorly constrained
lightcurve parameters. By “favorable” we mean the asteroid is
unusually brighter than at other times. In many cases, a favorable
apparition may not come again for many years. The goal for these
asteroids is to find a well-determined rotation rate, if at all
possible. Don’t hesitate to solicit help from other observers at
widely spread longitudes should the initial finding for the period
indicated that it will be difficult for a single station to find the
period.

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 gives those asteroids needing only a small number of
lightcurves to allow Kaasalainen and others to complete a shape
model. Some of the asteroids have been on the list for some time,
so work on them is strongly encouraged in order to allow models
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to be completed. For these objects, we encourage you to do
absolute photometry, meaning that the observations are not
differential but absolute values put onto a standard system, such as
Johnson V. If this is not possible or practical, accurate relative
photometry is also permissible. This is where all differential
values are against a calibrated zero point that is not necessarily on
a standard system.

Keep in mind that as new large surveys, e.g., Pan-STARRS, come
on line and start producing data, individual lightcurves obtained
by smaller observatories will become even more important —
especially if the data are reduced to a standard system. Observers
should not see the surveys as competition but as a means to
obtaining the ever needed “more data” and the opportunity to
make new discoveries.

The fourth list gives a brief ephemeris for planned radar targets.
Supporting optical observations made to determine the
lightcurve’s period, amplitude, and shape are needed to
supplement the radar data. Reducing to standard magnitudes is not
required but high precision work usually is, i.e., on the order of
0.01-0.03mag. A geocentric ephemeris is given for when the
asteroid is brighter than 16.0. The date range may not always
coincide with the dates of planned radar observations, which — for
Arecibo — are limited to a relatively narrow band of declinations.

Those obtaining lightcurves in support of radar observations
should contact Dr. Benner directly (email given above). There are
two web sites of particular interest for coordinate radar and optical
observations. Future targets (up to 2010) can be found at
hitp:/lecho.jpl.nasa.gov/~lance/future.radar.nea.periods.html .
Past radar targets, for comparison to new data, can be found at
http:/lecho.jpl.nasa.gov/~lance/radar.nea.periods.html

Once you have data and have analyzed them, it’s important that
you publish your results, if not part of a pro-am collaboration, then
in the Minor Planet Bulletin. It’s also important to make the data
available at least on a personal website or upon request. Previous
issues have covered larger upload sites such as OLAF, SAPC, and
the ADU. For more information about those sites, please contact
Warner at the email address given above.

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. Also, if the date is '1 O1. ' or '12 31. ', i.e., there
is no value after the decimal, it means that the asteroid reaches its
brightest just as the year begins (it gets dimmer all year) or it
reaches its brightest at the end of the year (it gets brighter all
year).

Funding for Warner and Harris in support of this article is

provided by NASA grants NNG06GI32G and NNX06AB30G and
by National Science Foundation grant AST-0607505.

Lightcurve Opportunities

Brightest
# Name Date V Dec U Per. Amp
14299 3162 T-2 10 01.8 15.0 - 5 0
2910 Yoshkar-Ola 10 01.8 15.0 + 0 O
1051 Merope 10 02.2 13.9 - 1 2 >20. >0.09
320 Katharina 10 02.4 14.2 +11 0
3036 Krat 10 02.9 13.8 - 50
8582 1997 AY 10 03.0 15.0 - 1 0
3032 Evans 10 05.2 14.8 + 0 0
3024 Hainan 10 07.0 14.8 + 0 0
2183 Neufang 10 07.8 14.2 -20 2
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Adolfine 10 07.8 14.3 +19 0 Low Phase Angle Opportunities
Signe 10 09.6 12.6 + 2 2 6.38  0.25
Dezhnev 10 09.8 14.8 +17 0
Nyctimene 10 09.1 14.7 +11 0 # Name bate PhA v bec
1996 FJ5 10 09.8 14.7 + 8 2 2.659 0.13 ‘I;;';;;; 10 12.5  0.66 11.5 409
Takuma 10 09.8 14.9 + 40 988 Appella 10 13.8  0.41 14.0 +07
Gubbio 10 10.4 14.6 +23 0 187 Lamberta 10 17.1  0.14 12.7  +10
Somnium 10 10.7 14.6 + 0 0 77 Frigga 10 17.2  0.67 11.2  +11
Letunov 10 10.9 15.0 + 0 0 82 Alkmene 10 20.1  0.09 12.0  +10
Aeternitas 10 11.9 12.2 + 1 2 15.85 >0.33 5142 Okutama 10 20.1 0.16 12.8 +10
Irmall ig ig-: 1;-3 N 3 g 14.208  0.37 1013 Tombecka 10 21.7  0.17 13.4 +11
et 10 17.9 14.1 +28 2 4.74  0.06 953 Painleva 10 22.9  0.65 13.8 +10
b L - . . - 26 Proserpina 10 23.4 0.54 11.2 +10
Koskenniemi 10 18.6 14.9 +17 0 215 Oenone 10 24.1  0.12 12.9  +12
Adams 10 18.4 14.7 +21 1 3.560 0.34 2a oenone 0 262 o1 4 i
Schaumasse ig ig'z s :12 8 340 Eduarda 10 26.6 0.35 12.8 +13
igzmc ay 10 19,4 136 128 o 6425 1994 Wz3 10 27.4  0.85 13.9  +11
o 0 198 Lao it 276 Adelheid 10 27.7  0.53 12.7 +11
. : : 1204 Renzia 10 27.9  0.91 13.6 +15
Albertine 10 20.6 14.4 4210 90 Antiope 10 29.0 0.62 12.3  +12
Camelia 10 20.5 13.6 +20 2 5.391  0.32 184 Dejopeda TR VR R Y-
nant PSS AR Sy 1087 Arabis 11 02.6 0.95 13.3  +17
Reddish 10 21.1 14.9 +10 0 233 Asterope 11 11.9 0.63 11.2 +16
- . 551 Ortrud 11 13.0 0.17 12.8  +18
Rousseau 10 21.5 14.2 - 7.0 947 Monterosa 11 15.1  0.44 11.7 +19
yerbano ig gg'g 13'2 2 8 725 Amanda 11 17.2  0.89 13.6 +17
Kiti Peak 10 23.7 14.9 +10 0 70 Panopaea 11 17.4 0.84 11.6 +21
; : : 122 Gerda 11 18.0 0.61 12.3 +17
Rupertwildt = 10 25.4 14.9 +10 0 156 Xanthippe 11 22.4 0.21 13.1 +21
Brangane 1025.7 12.6 +28 1 >24. >0.18 1255 Schilowa 12 01.1  0.90 13.9 +19
Eduarda 10268127423 g 7.7 0-17 2215 Sichuan 12 03.8 0.16 13.8 +22
pooa s PIESAS by SRS 701 oriola 12 10.3  0.81 13.4  +20
. 488 Kreusa 12 12.3 0.52 11.7 +22
Julietta 10 27.1 14.5 +21 1 6.7 0.07 300 oS 31 0 s e
Raren 10 27.5 13.7 -19 0 158 Koronis 12 17.9  0.14 12.7 +24
Mayrhofer 10 28.8 14.5 +18 0 822 Lalage 12 21.6 0.67 13.5 +22
Pelagia 10 28.1 14.4 +14 0 1879 Broederstroom 12 25.9 0.71 14.0 +22
Druzhba 10 28.5 13.3 +10 1 >12. >0.16 S0 Droeder e N s iz
Zambesia 10 30.3 12.7 +27 2 17.305  0.24 o6 epaop 133 oles 13e i
Raahe 10 31.0 15.0 +20 0
; 101.3 13.9 + , .
Szijﬁaiﬁlm 11 82,3 13.2 +2§ 8 Shape/Spin Modeling Opportunities
Kiruna 11 02.7 14.9 +12 0
Zichichi 11 03.0 14.5 +23 0 Brightest Per
1988 UO 11 03.6 14.9 +18 0 #  Name Date V  Dec (h) Amp. U
Plaut 11 04.3 14.8 +12 0
Schurer 11 05.6 15.0 +27 2 7.070  0.28 77 Frigga 10 17.2 11.2 +11 9.012 0.07-0.19 3
Leocadia 11 06.0 14.3 +20 0 369 Reria 10 17.4 11.7 -10 4.787 0.08 2
WIYN 11 07.9 14.6 + 8 0 5 Astraea 10 25.6 10.3 +04 16.800 0.10-0.30 4
Michelcombes 11 07.6 14.9 +11 0 24 Themis 10 26.2 11.4 +12 8.374 0.09-0.14 3
Perrotin 11 08.1 14.6 +15 0 276 Adelheid 10 27.7 12.7 +11 6.32 0.07-0.18 3
1997 CE1 11 08.2 15.0 +26 0 48 Doris 11 04.7 10.9 +10 11.89 0.35 3
1999 AJ5 11 09.2 14.8 +10 0 1902 Shaposhnikov 11 08.0 14.5 +12 21.2 0.42 3
Wujek 11 11.6 14.9 +17 0 233 Asterope 11 11.8 11.2 +16 19.70 0.35 3
Ginevra 11 11.9 13.4 +27 1 16.45  0.63 54 Alexandra 11 15.7 11.7 +36 7.024 0.10-0.31 4
Raarina 11 12.2 14.5 +18 0 441 Bathilde 11 18.1 11.8 +23 10.447 0.13 3
ortrud 11 13.0 12.7 +18 2 13.05  0.16 258 Tyche 12 11.0 11.7 +04 10.041 0.40 3
Tito 11 14.8 13.0 +14 2 54.2 0.23 480 Hansa 12 22.0 11.9 +04 16.19 0.58 3
House 11 16.6 14.3 + 4 0 31 Euphrosyne 12 31. 12.2 -04 5.531 0.09-0.13 4
Hyperborea 11 18.5 14.0 +11 2  13.95 0.4 36 Atalante 12 31. 13.2 -14 9.93  0.15-0.17 3
Toutoumi 11 19.7 14.8 +23 0 51 Nemausa 12 31. 12.3 -02 7.783 0.10-0.14 4
Galatea 11 19.0 11.1 +15 2 8.629  0.09 221 Eos 12 31. 12.9 -03 10.436 0.04-0.11 4
Masuisakura 11 21.9 14.2 +29 0 416 Vaticana 12 31. 13.2 +24 5.372 0.17-0.38 4
Herba 11 21.7 14.2 +30 0 419 Aurelia 12 31. 13.6 +10 16.709 0.08 2
Isora 11 22.9 14.8 +31 1 8. 0.2 471 Papagena 12 31. 11.1 -13 7.113 0.11-0.13 3
Daphne Plane 11 25.1 15.0 +44 0
Heracles 11 29.4 14.3 +32 1 long? <0.2 . P
1999 CK128 12 01.8 15.0 +12 0 Radar-Optical Opportunities
1995 WT 12 01.9 14.8 +23 0
Aline 12 01.5 11.8 +17 2 12.3  >0.05 2001 CB21
Tiburcio 12 02.3 14.1 +15 0 : . : :
Sichuan 12 03.8 13.8 422 0 This asteroid has a period of 3.3020hr, amplitude 0.19mag.
mate BEIEICN s 0n e e
Dersu-Uzala 12 10.2 14.7 +46 0 mn/dd  RA(2000) DC(2000) v A E
Glacobini 12 11.6 14.2 +28 0 10/02 16 53.25 +16 52.5 16.0 109.7 68
Hoshi-no-ie 12 11.3 14.6 +21 0 10/04 18 00.77 +22 12.8 15.3 94.4 83
1998 OHl4 12 13.115.0 4120 10/06 19 04.09 +25 24.9 15.0 80.8 96
E?iig;acat 2 i‘é? 133 29 8 10/08 19 56.12 +26 42.7 14.9  70.1 107
; : : 10/10 20 36.00 +26 53.4 15.0 62.2 114
Michel 12 16.8 14a.1 423 2 3.334  0.12 10/12 21 06.04 +26 33.4 15.2 56.5 120
gigrﬁaera 2 e 1‘312 2 8 10/14 21 28.93 +26 01.7 15.4 52.3 123
Chimacr e st 10/16 21 46.78 +25 27.0 15.6 49.2 126
el oo ih el 10/18 22 01.07 +24 53.2 15.8 46.9 128
Michelangelo 12 25.3 15.0 +38 0
Barkhatova 12 29.5 14.7 +22 0
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1866 Sisyphus
This asteroid has a period of 2.4hr, amplitude 0.12mag.
Date Geocentric
mm/dd RA(2000) DC(2000) V PA E
10/01 8 01.23 +12 23.5 15.0 63.1 68
10/08 8 16.33 +17 18.7 15.0 60.8 72
10/15 8 31.71 +22 18.2 15.0 58.3 77
10/22 8 47.17 +27 23.6 15.0 55.5 82
10/29 9 02.50 +32 35.9 15.0 52.6 87
11/05 9 17.49 +37 54.9 15.0 49.4 92
11/12 9 31.89 +43 19.0 15.0 46.1 98
11/19 9 45.33 +48 45.4 15.0 42.8 103
11/26 9 57.27 +54 09.5 15.0 39.6 108
12/03 10 07.02 +59 25.0 15.1 36.6 112
12/10 10 13.49 +64 25.2 15.1 34.0 116
12/17 10 14.93 +69 03.2 15.2 31.8 119
12/24 10 08.55 +73 11.0 15.3 30.0 121
12/31 9 50.16 +76 39.1 15.5 28.8 122
01/07 9 14.93 +79 15.2 15.6 28.0 122
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