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Chapter 1 – Section 2 
The Earth in Space


Male Speaker #1:  Ever since our planet looked like this, three and a half billion years ago. The carbon cycle driven by plate tectonics and by water has maintained a temperate climate. Keeping this astonishing system going over billions of years has required another surprising factor. I have come to the Paris observatory which for centuries has been a center of research on the earth motion through the heavens, motion determined by the force of gravity. Here Jack Lasquar uses a gyroscope to demonstrate the way gravity affects the earth as it spins on its axis.

Male Speaker #2: The gyroscope can help us to understand the motion of the axis of the earth. You see if I put the gyroscope here without it rotating, it will just fall down due to the gravity, but if I make it rotate now, if I just take it like that and if I put it back and if I, it is rotating now, instead of falling down it will just slowly rotate like that and so the axis will slowly rotate. In the case of the earth it is roughly the same thing. The axis of the earth is tilted and the moon and the sun are attracting this part to make it go back in the upright position and will make the axis of the earth slowly rotate in a period of 26,000 year. 
Male Speaker #1: So the sun and the moon are both trying to pull the earth upright and the earth is trying to stay on its angle of rotation and the result is that the axis is itself turning?
Male Speaker #2: Yes, it is turning but it is a very slow motion.

Male Speaker #1: This slow rotation is controlled mainly by the combined gravity of sun and moon. But the planets play a part too and that upsets earth’s stability.  In Jack Lasquar’s computer are the orbits of the planets over millions of years. These shifting orbits produce a fluctuating gravitational pull on the earth. They make the earth’s own tilt shift, so the red circle drawn here by its axis changes in size. Although small, these shifts have a major influence on climate. As the earth wobbles, vast ice sheets wax and wane over much of the globe. But without the moon at the earth’s side, it seems these fluctuations could cause catastrophe, worse than any ice age.
Male Speaker #2: Here is the moon, you can take it away.

Male Speaker #3: That is something which is difficult to do in reality, but on the computer stimulation, it is quite easy. So you see, I put the moon out and as an immediate effect, you see immediately we are getting to much higher tilt, you see how it is changing.
Male Speaker #1: With the moons gravity removed, the earth comes much more under the influence of the other planets. They cause chaos in the tilt of its axis and the red circle changes apparently unpredictably. In reality, the moon being so close and large keeps the earth’s tilt within narrow limits. If the moon did go away, earth could tip to vertical. The result would be no seasons and it could go to any degree of tilt, even almost horizontal. At this angle, one hemisphere would stay light for months, the other dark for months as the earth moved around its annual orbit of the sun. Effectively a year would become a day with colossal effects on climate.  
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