
The Random Alien Test (RAT) In RAT, the aliens show up randomly 
one day and ask a random earthling 
basic questions about the Universe 
that everyone knows.  This is a test 
to see if we are worthy in 1900:



IN 1905 we have a resolution to most 
of those questions:

I



Why we know this works - this will be 
the only resolution of some new 
observed motion anamolies that can 
not be explained by Newton’s laws.

Science proceeds because of a new 
instrument. Herschel’s telscope 
diameter of 49.5 inches is more than 
2 times larger than any existing 
Telescope in the world.  He becomes 
elite!

By the 1820s it became evident that 
Uranus was not following its 
predicted orbit.  What to do?  Could 
Newton be wrong?



...I leave it to the future the task of 
discovering whether the difficulty 
of reconciling [the orbital data] is 
connected with the ancient 
observations, or whether it 
depends on some foreign and 
unperceived cause which may be 
acting on the planet 

 ---Bouvard 1821

In the 1840s, John Adams (England) and Urbain Le Verrier 
(France) independently hypothesized that the “foreign and 
unperceived cause” was an undiscovered planet and they 
each separately worked out its likely  location based on the 
mathematical application of Newton’s Laws

On Sept. 23, 1846, Johann Gall at the Royal 
Observatory in Berlin, pointed a telescope at the 
predicted postion and discovered this:



Gravity = curvature of 
space-time;  Mercury orbits in 
curved space due to its 
proximity to the Sun.  Newton’s 
space is always flat.   Newton’s 
theory is therefore incomplete.


