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Introduction:
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can yield many characteristics including:

Orbital elements

Rotational period

Absolute magnitude

Light scattering properties of the surface
Orientation of spin axis

Size & shape
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All with telescopes in the 8 to 14 inch range and commonly
available CCD cameras.






Astrometry & Photometry
Measuring the position and brightness of 581 Tauntonia

Reference stars from the CMK4 catalog selected bistrometrica
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Characteristics of Asteroids

A Orbital elements A Taxonomic class
A Family A Albedo
A Diameter
A Equitorial elongation
A Spin axis
A Shape

Astrometry(from backyard observations)
(from backyard observations)
Spectroscopy, Satellite Imaging, Ra(from professional observations)
Modeling (backyard and professional collaborations)



Characteristics of Asteroids

Orbital elements
Family

Rotation period
Amplitude

Abs mag (H)
Phase slope (G)
Taxonomy
Albedo
Diameter
Elongation

Spin axis
Shape

Minor Planet Center (MPC)
A Operates with authority of IAU.

A MPC accepts observations from specially
designated observatories. Official observatory
code for IHO: [H75]

A Large scale surveys do most of the
discovering now. Examples include Catalina
Sky Survey, Linear & Wise.

A Follow up observations on newly
discovered objects are critical.
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Orbital elements

Family
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Minor Planet Center (MPC)

A A set of 3 or more observations separated in
time are needed to determine an initial set of
orbital elements.

A Followup observations of new objects are
needed several weeks after discovery to
O2YyFANYXY GKS 2062S00Qa
the set of orbital elements.

A The MPC publishes lists of new objects
needing confirmation. Some turn out to be
Near Earth Objects (NEO) which cross the
O NIKQa 2NDBAU | YR | NI
others are much more distant and pose no
threat.
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Rotation period
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1998 KN3, Stack of 48 images;#@ each, 1-.lhch SCT, March 2010, IHO
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> Astrometrica for Windows @@
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1998 KN3, Stack of 48 images;#@ each, 1-.lhch SCT, March 2010, IHO
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Orbital elements Apollo NEO 88254 (2001 FM129)
Potentially Hazardous Asteroid (PHA)
Discovered March 2001 by the Linear Survey

Family
Rotation period
Amplitude

Abs mag (H) |
Phase slope (G)
Taxonomy |
Albedo
Diameter
Elongation
Spin axis
Shape

64 exp, unfiltered, &ec each, lihch SCT, mag 14, March 2010, IHO
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Orbital elements Apollo NEO 88254 (2001 FM129)
Potentially Hazardous Asteroid (PHA)

Family Discovered March 2001 by the Linear Survey

Rotation period
Amplitude
88254 (2001 FM129)

Abs mag (H) /ﬁ

Phase slope (G) \
Taxonomy /
Albedo | f N

Diameter
Elongation

Spin axis
Earth Distance: 0.113 AU
Shape Sun Distance :1.007 AU Mar 17, 2010
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Orbital elements Long Period Comet C2010 F1 (Boattini)

: Discovered February 2010 by the Catalina Sky Surve
Family y Y Y Y
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24 exp, unfiltered, 128ec each, 1ach SCT, mag 19, March 2010, IHO
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Orbital elements Long Period Comet C2010 F1 (Boattini)

: Discovered February 2010 by the Catalina Sky Surve
Family y Y Y Y

Rotation period

Amplitude

AbS mag (H) C/2010 F1 {Boattini)
Phase slope (G)

Taxonomy

Albedo

Diameter

Elongation

Spin axis

Earth Distance: 3.083 AU
Shape Sun Distance :3.783 AU Mar 27, 2010
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Orbital elements
Family

Rotation period
Amplitude

Abs mag (H)
Phase slope (G)
Taxonomy
Albedo
Diameter
Elongation

Spin axis
Shape

Major asteroid families

A Main Belt asteroids

Semimajor axis 23 AU (between Mars & Jupiter).
More than 500,000 known to exist.

A NearEarth objects

Cross Earth orbit
Apollo, Aten, Amor
Nearly 7,500 are known at present time.

A Trojans
Occupies an orbit similar to a planet.
Gravitationally locked before/after a planet.
Most are associated with Jupiter, but also Neptune and
Mars. The first Earth Trojan was recently discovered.

A TransNeptunian and Kuiper Belt objects
Many subclasses, semmajor axis 30 AU to 500+ AU
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Orbital elements  Family Census Data
From the Minor Planet Center (September 2011)

Family
: : Atiras 1
Rotation period Atens 672
Amplitude Apollos 3,770
Amors 3,022
Ao mag (H) Hungarias 10,102
Phase slope (G) Phocaeas 11,632
Taxonomy Mars-Crossers 7,184
Main-Belt 527,886
Albedo Hildas 3,308
Diameter Jupiter Trojans 5,073
: Centaurs 227
Elongatlon Plutinos 241
Spin axis Classical TNOs 882
Other TNOs 35

Shape ScatteredDisk Objects 169



http://en.wikipedia.org/wiki/163693_Atira
http://en.wikipedia.org/wiki/Aten_asteroid
http://en.wikipedia.org/wiki/Apollo_asteroid
http://en.wikipedia.org/wiki/Amor_asteroid
http://en.wikipedia.org/wiki/Hungaria_asteroid
http://en.wikipedia.org/wiki/Phocaea_family
http://en.wikipedia.org/wiki/Mars-crossing_Asteroid
http://en.wikipedia.org/wiki/Mars-crossing_Asteroid
http://en.wikipedia.org/wiki/Mars-crossing_Asteroid
http://en.wikipedia.org/wiki/Main-belt_Asteroid
http://en.wikipedia.org/wiki/Main-belt_Asteroid
http://en.wikipedia.org/wiki/Main-belt_Asteroid
http://en.wikipedia.org/wiki/Hilda_asteroid
http://en.wikipedia.org/wiki/Trojan_asteroid
http://en.wikipedia.org/wiki/Centaur_(minor_planet)
http://en.wikipedia.org/wiki/Plutoid
http://en.wikipedia.org/wiki/Trans-Neptunian_object
http://en.wikipedia.org/wiki/Trans-Neptunian_object
http://en.wikipedia.org/wiki/Scattered-disc_object
http://en.wikipedia.org/wiki/Scattered-disc_object
http://en.wikipedia.org/wiki/Scattered-disc_object
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Rotational period is the time required for the
asteroid to make one complete rotation about its
own axis in relation to the Earth.

A

Asteroids have irregular shapes. During rotation,
the asteroid presents a varying surface area to out
line of sight.

The period and amplitude is determined from a
lightcurve, which is built by plotting observations
obtained in a time series of images. There is
usually no need to place the instrumental
magnitudes on a standard magnitude system.

When observations are made on succeeding
nights, the lightcurve plot must be phased.
Phased plots are usually-imodal.
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A collaborative observing campaign was formed
In the fall of 2010 to study asteroid 1082 Pirola.
The results of the project are used here to
describe how photometry can determine the
rotational period and absolute magnitude of an
asteroid. Details about this study can be found ir
the Minor Planet Bulletin article listed in the
references.

A The rotational period and some other
characteristics were unknown before the study.

A Lightcurvesand data points for use in
constructing a phase curve were obtained during
the several months before and after opposition.
The lightcurve data were archived for future spin
axis and shape modeling.
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Orbital elements Raw Plot: 1082 Pirola
Family

Abs mag (H)
Phase slope (G)
Taxonomy
Albedo
Diameter
Elongation

Spln aXiS | JDo(LTC): 2455477.0
Shape First time series: duration 6 hours.
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Orbital elements Raw Plot: 1082 Pirola
Family

Abs mag (H)
Phase slope (G)
Taxonomy
Albedo
Diameter

Elongation
200 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

Spln aXiS JDo(LTC): 2455477.0
Shape 2 time series separated by 24 days.
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Orbital elements Phased Plot: 1082 Pirola
Family

Abs mag (H)
Phase slope (G)
Taxonomy
Albedo
Diameter
Elongation

1 1 Period: 15.847 £0.002 h JDo(LTC): 2455501.756748
Spin axis
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With trial and error, the data is phased to 1 rotational
period using the Fourier routine built intdPO Canopus

Shape
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Orbital elements Phased Plot: 1082 Pirola
Family

Abs mag (H)
Phase slope (G)
Taxonomy
Albedo
Diameter
Elongation

1 1 Period: 15.852 £+ 0.001 h JDo(LTC): 2455501.756748
Spin axis
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Complete coverage from 3 sessions, increasing precision

Shape
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A session late in the apparition shows the amplitude has
Increased. But the rotational period remains consistent.



