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The asteroids of our Solar System
As noted previously, the Inner Solar System and Outer Solar System are separated by an asteroid belt. Contrary to popular belief and many science-fiction generated scenarios, this group of asteroids is not the remnants of a destroyed planet and they are not a complex labyrinth of colliding rocks to navigate through. In fact the amount of rocky material has less mass than Earth’s moon (the largest asteroid in our solar system is less than half the size of Pluto). These asteroids are also millions of miles apart from each other and quite difficult to get close to. 

Definition

Dictionary.com defines an asteroid as such:  Also called minor planet. Astronomy . any of the thousands of small bodies of from 480 miles (775 km) to less than one mile (1.6 km) in diameter that revolve about the sun in orbits lying mostly between those of Mars and Jupiter. [http://dictionary.reference.com/browse/asteroid] 

For our purposes it is easiest to remember that an asteroid is a rocky or metallic object in orbit around the sun. Asteroids mostly originated from the material that never accreted into a larger object; the survivors of the planetary sweep up process.
Types of Asteroids

There are three major types of asteroids in our solar system.

1. Main Belt asteroids are those that lie in the asteroid belt and simply make their orbit around our sun.

2. Near Earth asteroids (NEA) are asteroids that have an elliptical orbit that brings them into close proximity of the sun.
3. Trojan asteroids are a special group of asteroids that are in a fixed orbit with Jupiter around our sun (it is important to note that these asteroids are not the moons of Jupiter)

Ceres

The largest asteroid discovered so far, and the first, is the Ceres Asteroid. It makes up 25% of all of the known asteroid mass in our solar system. So far of what is known of Ceres, it is suspected to have near-surface water and ice, and if so may contain more water than the planet Earth. It is located in the asteroid belt and some consider it to be a dwarf planet not unlike Pluto. It is the only candidate in the asteroid belt for the status of dwarf planet, although there is talk of including the fourth largest asteroid, Vesta, as well. [http://www.planetary.org/explore/topics/asteroids_and_comets/ceres.html]
Below is a model comparing the size of Ceres to Earth and its moon. From left to right:

Earth, Ceres Asteroid, and Earth’s Moon.
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[http://www.outofthecradle.net/archives/2009/10/reviews-the-moon-its-creation-form-and-significance-and-our-created-moon-earths-fascinating-neighbor/]

Near Earth Asteroids (NEA)
There are over 250 known NEA’s and they are broken down into 3 classes:

1. Amor – crosses the orbit of Mars, but not the orbit of Earth.

2. Apollo – crosses the Earth’s orbit and has an orbital period greater than one year.

3. Aten – crosses the Earth’s orbit and has an orbital period of less than one year.

These asteroids are believed to have these orbits due to collisions with other objects in the solar system as well as a result of the gravitational forces of Jupiter.

[http://www.nasm.si.edu/etp/asteroids/AST_near.html]

Trojan Asteroids
The Trojan asteroids are an interesting group of rocks that orbit around the sun with the planet Jupiter. They are at Lagrangian points 60 degrees ahead of and behind Jupiter. These asteroids are believed to have been captured in this orbit during the formation of the solar system. The first Trojan was discovered in 1906 and now there are just over 2900 known Trojan’s. Ironically enough, each asteroid is named after a hero from the Trojan War. The mass of the Trojans around Jupiter is about a fifth of that of the Asteroid Belt. Recently Neptune has been discovered to have 4 Trojan asteroids, which could suggest that the planets of the Outer Solar system may potentially all have Trojan’s, but due to the distance of these planets from Earth, it will take considerable time to investigate that notion.
[http://www.universetoday.com/36046/trojan-asteroids/]

Below is a diagram of the Outer Solar System. The clusters on the same ring as Jupiter indicate the Trojan asteroids at their Lagrangian points.
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[http://www.physorg.com/news69599841.html]
Kuiper Belt Objects (KBO’s)
The Kuiper Belt is a region of space beyond Neptune that is populated by larger objects (KBO’s) and is a source of short period comets (orbit of less than 200 years). Pluto can be considered to be part of the Kuiper Belt. Before Pluto was de-planetized, Dr. Mike Brown of Cal Tech announced that he had found the 10th planet, July 29, 2005, and it was definitely larger than Pluto. Not long after his discovery many other objects,that were quite large appeared beyond what was known. Rather than name every object as a new planet (there were hundreds) Pluto was declared to not be a planet in 2006 and the proposed 10th planet failed to come into being. 
[http://science.nasa.gov/science-news/science-at-nasa/2005/29jul_planetx/]

