Accretion of the Solar System-Academic
Any theory must explain the data that we observe.  The accretion theory is based on observed patterns in the motion and composition of our solar system’s planets.  Interstellar matter moves randomly in space and like wisps of fog condense and disperse repeatedly.  Exploding stars produce pressure waves that compress these gaseous nebular clouds.  A clump adds mass to itself by attracting neighboring material and then, due to gravity, falls in upon itself.  Like an ice skater that draws their arms in when going into a spin, any rotational momentum that the nebula had is increased.  A faster spin flattens the matter into a disc shape.  The center gets hotter due to colliding particles and the rest of the disc cools.  The center eventually accretes enough mass to begin fusion, becoming a main sequence star.  That fusion sweeps the inner solar system clean of all the excess gases, leaving behind only the heavier, rocky fragments behind.  

Procedure:

1. Looking at the solar system data.  Note the patterns in the…

· Planetary revolution around the sun

· Orbital inclinations (tilt)

· Planetary rotation (axial spin)

· Moons revolutions and rotations

· Planet density and State

2. Write an analysis that summarizes these patterns and uses the accretion theory to explain them.  Cite examples from the data.

	Planet
	Planet Revolution
	Inclination of Orbit   (vs Earth)
	Planet Rotation
	Moon Revolution
	Moon Rotation
	Eccentricity
	Planet Density (g/cc) 
	State

	Mercury
	CCW*
	7
	CCW
	No moons
	No moons 
	0.206
	5.4
	Solid

	Venus
	CCW
	3.4
	CW**
	No moons
	No moons
	0.007
	5.3
	Solid

	Earth
	CCW
	0
	CCW
	CCW
	CCW
	0.017
	5.5
	Solid

	Mars
	CCW
	1.9
	CCW
	CCW
	NA***
	0.093
	3.9
	Solid

	Jupiter
	CCW
	1.3
	CCW
	CCW
	CCW
	0.048
	1.3
	Gas

	Saturn 
	CCW
	2.5
	CCW
	CCW
	NA
	0.056
	1.2
	Gas

	Neptune
	CCW
	0.77
	CCW
	CCW
	NA
	0.010
	1.2
	Gas

	Uranus
	CCW
	1.8
	CCW
	CCW
	NA
	0.046
	1.7
	Gas

	Dwarf Planet
Pluto
	CCW
	17
	CCW
	CCW
	NA
	0.248
	2.1
	Solid


*CCW- Counter Clock Wise
**CW- Clock Wise  ***NA-Not Applicable; no such motion

Accretion Follow-up Questions

1. What is the accretion process of solar system formation?  
2. What causes the accretion process to start and then accelerate faster?

3. Which of the data trends above provide the best evidence for the accretion theory.  Justify your answer.

4. What are the two distinctive groups of planets?  What are some characteristics of each? What might be the cause of these two groups?

5. How does the theory explain the overall shape of the solar system?

6. Extension:  What data points are outliers in this data set?  Why (and or how) must the accretion theory explain them?
