INST 2403 Activity
Formation of the Solar System

According to the nebular hypothesis, the solar system formed from a primordial gas and
dust cloud. A schematic sketch of the process is as follows.

1. Describe the different stages of the formation of the solar system.
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2. Which of the features of our solar system are explained by this theory? Name and  opou ol Stea. -
explain at least three.
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Assessing the content of the solar system, we found the following patterns: ark 3
a. The sun is 10 times bigger than the Jovian planets, which are 10 times bigger than the w W“"e%
terrestrial planets sels “p ’h\ou..a

b. The sun and the Jovians have densities (mass per volume) that is only one third of the
density of most of the terrestrial planets.

How can we explain these patterns? The crucial input can be gleaned from the fact that
the Jovians are much farther from the sun. Indeed there is a large gap between the
outmost terrestrial planet (Mars) and the innermost Jovian (Jupiter). To understand how
this impacts the formation of planets, we look at the temperature distribution in the early
solar system. Note that the temperatures at formation where much higher than they are
today. Keep in mind that water freezes at 273K, and water boils at 373K.
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3. What was the temperature range at the location of the terrestrial planets?
G 00— (260 Kk

4. What was the temperature range at the location of the Jovian planets?
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At low temperatures light materials such as hydrogen and helium can condense to form
large planets, but when temperatures are too hot (warmer than the freezing point of
water), these substances are too volatile to stick together.

5. Develop a consistent theory as to how the formation location of a planet
determines its size, mass and density.
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6. Does this theory save the appearances, i.e. does it explain the features and patterns
of the solar system? Explain.
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