Moons of Jupiter Lab Report with Kepler’s Laws by Melissa Raines
Objectives of this lab: 
1. Determine the mass of Jupiter.
2. Gain a deeper understanding of Kepler's third law.
3. Learn how to gather and analyze astronomical data. 
Background:
Kepler’s third law is: C = r^3/T²
C is a constant
r is the length of the semi-major axis in A.U. 
T is the orbit in Earth years. 
As considered in this lab the orbit will be considered circular in the semi-major axis and will be the same as the radius of the orbit as well.  
Later Newton further added to Kepler’s law by finding and deriving C to be equal to GM/(4 π²) where G is 6.67xE-11 Nm²/kg² and M is the mass of the larger body.
Therefore we can conclude that: GM/(4 π²) =  r^3/T²
Procedure

Please see http://geddesphysics.weebly.com/analyzers-moons-of-jupiter.html for the procedure

Data:

r r r^3 T T T^2

(J.D.) (m) (m^3) (days) (sec) (s^2)

Io 
	3
	429000000
	7.89E+25
	1.015
	87696
	7.69E+09


Europa 

	4.8
	686400000
	3.23E+26
	3.4965
	302097.6
	9.13E+10


Ganymede 
	7.205
	1030315000
	1.09E+27
	7.007
	605404.8
	3.67E+11


Callisto 
	13.08
	1870440000
	6.54E+27
	16
	1382400
	1.91E+12


DATA ANALYSIS :
	Slope = GM/4
	

	Therefore, M = Slope*42/G

	Mcalc= 1.77564E27
	

	M (accepted) =  
	1.90E+27

	
	% error = 
	-6.545212%
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Conclusion:
1. Calculate the percentage error with the accepted mass of Jupiter 
The percent error of my experiment is -6.545212% as shown previously in the data analysis section. 
2. There are moons beyond the orbit of Callisto. Will they have larger or smaller periods than Callisto? Why? 
The moons beyond the orbit of Callisto will have larger periods than Callisto because as the radius of a moon’s orbit increases the period will increase likewise. They are directly proportional in this sense as shown in Kepler’s equation T= √(4 π²)(R^3)/GM) between the radius and the period.

3.  Which do you think would cause the larger error in the mass of Jupiter calculation:  a ten percent error in "T" or a ten percent error in "r"? Why?

The ten percent error in “R” would cause the larger error in the mass of Jupiter calculation because the equation calls for R^3 versus T² the bigger difference would obviously be made in a cubic variation as opposed to a squared calculation. The R value is directly related to the mass in Kepler’s equation so it would cause the greatest amount of error according to its slope proportionality and changes thereof. 

4.  Why were Galileo's observations of the orbits of Jupiter's moons an important piece of evidence supporting the heliocentric model of the universe (or, how were they evidence against the contemporary and officially adopted Aristotelian/Roman Catholic, geocentric view)?  
 Galileo’s observations of the orbits of Jupiter’s moons was an extremely important piece of evidence in supporting the heliocentric model of the universe and Kepler’s laws. He helped confirm Kepler’s law through his observations and showed how as the mass of an object grows larger, the gravitational pull becomes greater, which accounts for why the sun is the center of the universe rather than earth.  Thus, his findings disproved the geocentric model in a very evident way according to retrograde motion, the size, and varying brightness levels of our solar system’s planets.
