Looking For Life.

We have been wondering if we are alone since the early days of mankind. I will try to look at the requirements for life elsewhere in the universe. 

Remember that we know about only one life form in the whole Universe, namely us. So when we try to find answers we must assume that life on Earth happened in a typical and average manner. This can be totally wrong.

What is life?

Def: “A living organism is a system that can interact with its environment, exchanging material with the outside, and capable of reproducing itself.”
Criteria for life to occur:

· Shield. Apocalypse needs to be avoided by a big planet further outside in the perimeter that can act as a protector against catastrophic meteorites and comets. Jupiter shields Earth.

· Life requires complex and delicate chemical reactions. The conditions for this are met in a liquid environment. Water, in liquid state, does have some special properties that might be a critical factor for life, but there is disagreement about this among scientists.

· Conditions for liquid to stay. The only places in the Universe where liquids can exist are solid planets with atmospheres or planets where the liquid is covered by its frozen form. Certain temperatures are needed also.

· Stable conditions. Planets need to orbit in a nearly circular fashion around a stable long lived star if there is to be a constant source of energy to drive the chemistry of life

· Parent star system. Many stars are binary that means they are part of a two (or three) star system. Many of these will make the environment unsuitable for life.

· Distance from parent star. Planets need an optimal distance from the parent star to gain suitable temperature and perhaps photosynthesis.

· The right types of metals and elements. All heavier chemical elements come from the fierce reactions in stars. These elements are essential for all life to be conceived including Earth and even formation of new stars and planets. Among stars in our part of the galaxy, the Sun has a relatively high abundance of these elements.

· Internal heat. Preferred is the maintenance of the correct internal heat to keep surface temperatures within a habitable range.

· Carbon. All organic molecules are bounded by carbon. Organic molecules are surprisingly common in the universe. Astronomers find evidence for them everywhere, from interstellar gas and dust grains to meteorites to many worlds in the outer solar system.

· Natural selection and chance events. Many people believe luck to be a factor. The evolution of intelligent life on Earth rests on a large number of events, at least some of which had a very low probability. For example the distinction of the dinosaurs. 

· Continental drift. Some scientists think Earth is perfect because of the fact we have plate tectonics and continental drift.

· Life of star. Life took about a 1,000 million years to begin on Earth. So if this is typical, planets need a parent star that lives at least for this long.

Taking all these factors into account, people has tried to estimate the number of habitable planets in the Milky Way. One scientist calculated 200 million life-bearing planets among the hundred thousand million stars.

I think there is life out there, but it doesn’t necessarily have be intelligent. However we might never get contact with extraterrestrials because the distances are so enormous. 

