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Comets: dirty snowballs in outer space

A comet is one of three forms of space debris found throughout our solar system.   Comets are large, icy objects and they move in an orbiting motion around the sun.  The word ‘comet’ originated from the Greek word kometes meaning ‘wearing long hair’.  Comets appear longhaired because of the long gas and dust tails that characterize them. Lighting up the evening sky, these tails of gas and dust make the comet a distinct and beautiful object.  They are quite a sight to behold from the earth.

Comets orbit around the sun at a radius ranging from 5 to 30 Astronomical Units (1 AU is 1.5 x 10^8 kilometers) from the sun.  The massive size of these orbits takes comets through the inner and outer regions of our solar system.  Comets are made up of two distinct parts.  The coma (head) and the tail are the two parts of a comet.  The coma is a vast cloud of gas and dust.  Up to 1,000,000 km in diameter, a typical coma can be nearly as large as the sun.  The coma has, in its core, a nucleus made up of a fluffy mixture of ices and a dark, dusty crust.  The nucleus is only about a dozen kilometers in diameter.  A comet’s tail is formed when the comet enters the inner solar system.  In the inner solar system, the sun’s radiation vaporizes the ices in the nucleus releasing gas and dust.  The vaporization causes comets to lose mass every time their orbit takes them through the inner regions of our solar system.  For this reason, comets may last only 100 to 1000 orbits around the sun.  The pressure of sunlight and the solar winds (gas flowing away from the sun) pushes away the gas and dust released by comets, causing a long tail to form.  The tail of a comet spans about 1 AU from the coma to the tip of the tail.  A comet can have two types of tails.  The first type of tail is known as the Type I tail (gas tail), and the second is known as the Type II tail (dust tail).  The Type I tail looks like a narrow trail of smoke.  On the other hand, the Type II tail is made up of solid bits of dust and is a long curving tail having a much more uniform appearance than the Type I tail.  Both comet tails are shown in Figure 1.
Comets are believed to be remnants of the solar nebula (a cloud of gas believed to have been what our solar system formed from).  Apart from comets, asteroid and meteors are two other types of space debris believed to also be remnants of the solar nebula.  Like comets, both asteroids and meteors are irregularly shaped.  Much smaller in size than comets, asteroids and meteors do not have tails.  Also, neither asteroids nor meteors posses the beauty of a comet, as they fly through the heavens, making the comet a more intriguing object to study.  Regardless of contrasts in beauty, all three forms of space debris, throughout time, have given astronomers insight into the make-up of the solar system.  
Comets, throughout history, have been seen as evil omens predicting doom and carnage.  The earliest records of comet observations date back to 1000 BC in China.  But, it wasn’t until 1456 before comets were observed with improved accuracy by Paolo Toscanelli.  In the 17th century, Isaac Newton showed that comets moved in an elliptical orbit.  Around the same time, Edmond Halley studied the orbital periods of comets and accurately predicted when a comet (Halley’s Comet) would return.  A lot of studies about comet tails were done from the 17th century on.  More recent findings were done by Fred Whipple in 1950, when he laid the foundation for the modern model of an icy comet nucleus.  Because of the findings of the 1950’s, entire concepts about comets have been changed.  Studies are being done everyday to find out more about these intriguing objects.
Of all the fossils left behind by the solar nebula, comets are the most intriguing and beautiful.  Recent encounters with comets have shown how marvelous a they view can be.  As recent as 1997, the comet Hale-Bopp passed through our inner solar system.  This close encounter with Hale-Bopp allowed aesthetic photographs (Shown in Figures 2-5) to be taken and research information to be gathered.  Close encounters with comets have made people wonder if one could ultimately collide with the earth.  Such a collision was observed in 1994, when a comet impacted Jupiter.  Ten times the size of the earth, Jupiter has more of a gravitation pull, attracting more comets to its surface.  Therefore, the likelihood of a comet colliding with the earth anytime soon is very slim because of the earth’s size.  The observation of a comet passing by our planet is very rare and one might be lucky to see one or two in their lifetime.  But these rare occurrences are a sight to behold and make comets very intriguing objects.
