Search for Extraterrestrial Life
How life emerged on earth


As demonstrated in the Miller-Urey experiments, amino acids (“the building blocks of life”) can form via natural chemical reactions unrelated to life. The experiments involved simulating the conditions of early earth and proving that living substances (amino acids) could arise from natural chemical reactions unrelated to life.

Theories of Early Life


Two theories have emerged as the most notable in how life on earth originally came about. The first theory is the Iron-Sulfur World Theory, which hypothesizes that early life may have formed on the surface of iron sulfide minerals in volcanic hydrothermal flow and high pressure and high temperature. It was developed by retrodiction from extant biochemistry combined with various chemical experiments. The other theory is the RNA World Hypothesis, which proposes that a world filled with life based on ribonucleic acid predates the current world we live in based on deoxyribonucleic acid (DNA) and protein. This RNA world is said to have evolved in the DNA and protein based world we live in today. There is another theory of early life that says meteors from space may have landed on earth bringing the substances necessary for life with them.

Other Possible Biochemistries for Extraterrestrial Life


It is possible that we are carbon-biased, in that we do not consider life that could be based on another element. For example, Nitrogen and Phosphorous are able to make stable covalent bonds and could, theoretically, be a basis for biochemistry. Silicon also could be a basis for biochemistry however while it is far more abundant than carbon the temperatures and pressures that would have to exist for this theory to be plausible are very different than those found on earth.

SETI


Search for Extra-Terrestrial Intelligence (SETI) is the collective name for a number of activities involving the search for extra terrestrial life. The projects included under the SETI umbrella search for electromagnetic transmissions from civilizations on distant planets. SETI was formerly partly funded by the U.S. government but it now almost exclusively privately funded.


Since radio frequencies are able to penetrate our atmosphere, and the emissions from TV and radio that are sent from earth are easily detectable and recognizable, one way of discovering extraterrestrial civilizations is to detect non-natural radio emissions from outside our solar system. Frank Drake using a 26-meter-diameter radio telescope at Green Bank, West Virginia, conducted the first experiment using this strategy, Project Ozma, in 1960. Similar projects include the SETI program at Ohio State University, SERENDIP at U.C. Berkeley, Sentinel, Project META, Project BETA, Project Phoenix, and most recently the Allen Telescope Array.


The 21 cm line (also known as the hydrogen line) is considered a favorable frequency to search for signals from another civilization. Pyotr Makovetsky suggested to use it for a SETI frequency. It is equal to pi times 1420.4 MHz and since pi is a transcendental number (and couldn’t possibly be produced in a natural way as a harmonic) any signal found in this line would clearly signify an artificial origin.

Drake Equation

An equation developed by Frank Drake used to guess the potential number of extraterrestrial civilizations in our galaxy.

Fermi Paradox


A contradiction between the high probability that extraterrestrial civilizations exist and the lack of contact with these civilizations. The paradox explains that extraterrestrial civilizations have reasons for spreading beyond their planet of origin including: exploration, colonization, and survival.


Possible solutions to the paradox include the fact that it is difficult for life to start and evolve technologically to a point where we could make contact (we are the only one in our galaxy) and the idea that advanced civilizations destroy themselves relatively quickly and extraterrestrials may not have had time to reach us.
