Solar System Characteristics

Classification of Celestial Bodies in the Planetary System

There are 4 major classifications of celestial bodies in the solar system: Jovian, Terrestrial, Dwarf planets (Planetodal), and Asteroidal. These classifications are listed in order from largest to smallest. Jovian bodies are gas giants. Terrestrial bodies are rocky worlds larger than 1000 km in diameter. Planetodal bodies are rocky with a size between 250 and 1000 km in diameter. Asteroidal bodies are rocky and are smaller than 250 km in diameter. These bodies have several variations in their physical, chemical, and motion characteristics.

Physical

Physical characteristics of celestial bodies include measurements such as distance to the Sun, radius, gravity, mass, density, volume, rotational period, revolution period, tilt of axis, and max/min temperatures.  It also includes the quantity of atmosphere gases and moons. These characteristics often help in determination of the classification of the body.  Similar classifications have similar characteristics.   

Chemical

Each celestial body has its own unique chemical makeup of various elements.  The chemical composition of a body has been determined in three ways. First, through direct observation from rovers or spacecrafts sent to many of the planets.  The next two ways use indirect methods such as: 1) using the observation of the “wobble” created by the body 2) using observations of color spectrum viewed by a radio telescope.  A wobble is the slight movement side to side of a star as a celestial body is revolving around changing the gravitational pull on the star as it moves. The amount of movement indicates the mass and volume of the body, which can be used to calculate its density.  Also, element’s emit a certain color spectrum with specific bands of color present and others absent. Viewing the spectrum given off by a celestial body along with comparison of the density with known bodies, scientists can speculate on the composition of these unknown bodies because of the similarities to known bodies explored by rovers. 

Planetary Motion
Mathematically, the planets can be modeled by Kepler’s Laws of Planetary Motion.  There are 3 distinct laws that Kepler discovered.  The first law states that each planet orbits the Sun in an elliptical orbit with the Sun at one of the foci of the ellipse.  The second law, called the law of equal areas, states that a line which connects a planet and the Sun will sweep out equal areas during equal intervals of time no matter the position of the planet in its orbit.  The third law states that the square of the time a planet takes to orbit the Sun is directly proportional to the cube of the semi-major axis (the distance from the center of the ellipse to the ellipse along the major axis or average distance) of the planet’s orbit.  Mathematically this law can be represented by the formula 
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, where “a” is the semi-major axis and “P” is the orbital time of the planet.

For explanatory diagrams see attached file:
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