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Abstract

Long period comets exhibit low revolution rates (what does that mean?)  We hypothesize that their highly inclined orbit does not make them susceptible to any significant planetary gravitational perturbations (?).  Because of this, the comet’s dust particle stream has a narrow diameter.  This yields a short shower period (or duration).  The opposite is true for short period (using period in two ways?) comets.  Due to their frequent passages and close proximity to the planets, their streams have a wide diameter.  This yields a long shower duration.  

To test our hypothesis, we compare the qualities of the Lyrid stream, which lasts for approximately 9 days and is from a long period comet, to the Eta Aquarid stream, which lasts for about 26 days and is from a short period comet.  Our methods will include already established facts about the meteor streams in combination with our calculations of the diameter of each stream.  Other factors that may contribute to the outcome include: the size of the comet and if it has a rotating nucleus, its distance from the sun at perihelion, and its velocity.  For this calculation it is assumed that all of these extenuating conditions are equal (or negligible) between the two parent comets.
Introduction

The word meteorite comes from the ancient Greek meteorus meaning 'originating in the atmosphere'. (REF?)  Meteorites and meteor showers have been used in rituals and observed since the beginning of recorded history.  Records of 'shooting stars' go back to Egyptian papyrus writings as early as 2000 B.C.  (REF?)  And later, less definite records came from the Persian chronicles about falls in Crete about 1478 B.C. and again in Beotia about 1200 B.C.   (REF?)  Falls in China are well documented from the time of the Han dynasty (89 B.C.-26 A.D.). (REF?)  This prolific record is in striking contrast to the lack of meteoritic records afforded by China today. From ancient Greece to now, meteorite showers have always had religious significance, and were usually enshrined. According to the Roman historian Titius Livius, "the celebrated meteorite at Phrygia was later transported in royal procession to Rome where it was worshipped for another 500 years" (De Laeter, PAGE).  Native Americans made a practice of transporting meteorites long distances, which were later shown to be in burial cists. (REF?)  The aborigines in Australia were known to carry tektites on their persons in their endless journeying believing that these mysterious objects give the possessor special magical powers. (REF?)  In medieval France, meteorites were chained up as an attempt to keep them from escaping. (REF?)  Supposedly, the sacred stone of Kaaba in Mecca, Arabia fell out of the sky, "forbidden as it is to infidel eyes by the force of strict religious interdict" (McCall, PAGE).  The importance of meteorites in ancient Egyptian culture is embodied in the 

'opening of the mouth' ceremony, a solemn part of burial rituals. (REF?)  Special tools for this practice included 'netjeri-blades' made mostly from meteoritic iron. (REF?)  With gaping mouths, the dead were symbolically brought to life and a pathway opened to heaven for the ka or soul.  (REF?)  

Every sentence which contains information that is not common knowledge must be referenced by (author, page).
     Those momentary streaks of light in our night sky called “shooting stars” or “falling stars” are not stars at all.  They are particles of sand-size material called meteors which emit light as they enter our atmosphere.  Where do these particles come from?  Some of it is sporadic dusty material that permeates our solar system or collisions of asteroids from the asteroid belt that lies between Mars and Jupiter.  Another source is from the dust trail of a passing comet.  During a comet’s highly elliptic orbit, the sun’s heat radiation causes an ejection of the comet’s shell as it passes perihelion; the point in its orbit where it is closest to the sun.  The result is the sublimation of massive amounts of water, ice and debris.  A dusty tail forms behind the comet as it is subjected to solar wind and radiation pressure (Norton, 2002).  Over time, these particles spread out along the comet’s orbit and diffuse into a closed circuit (what does that mean?) meteor stream.  A meteor shower occurs when the Earth travels through the stream of a comet’s orbiting debris.  The incoming particles travel at high speeds relative to the Earth’s.  A meteoroid hits the upper atmosphere at anywhere between 11 and 72 km/s, and therefore, despite its small size, carries with it a considerable amount of kinetic energy (Bone, 1993).  Particles cause friction Earth’s when they rub against the molecules of the Earth’s atmosphere, which causes friction between itself and the air molecules.  The heat generated by the friction excites the air molecules causing them to emit light to produce the characteristic bright streak of light 

(Carey, 2003).  Analysis of meteor spectra reveals emission lines characteristic of several elements including calcium, magnesium, sodium, silicon, and iron (Bone, 1993).  Two spring showers, the Lyrids and the Eta Aquarids, will be investigated.

Observations

Calculations

Discussion

The Lyrid meteor shower is the result of the long period comet Thatcher from the Oort cloud near the perimeter of the solar system.  It was mathematically confirmed in 1867 by Johann Gottfried Galle and has been observed to have a 415-year orbit (Kronk, 1999).  This shower appears between April 16th -25th with its highest concentration time during April 23rd.  (REF?)  Its radiant is 10 degrees SW of Vega in the Lyra constellation, and its Zenith Hourly Rate (ZHR) is 10-15.  (REF?)  The ZHR is the number of shower meteors an observer would see if in good viewing position and when the radiant is in the zenith.   Due to comet Halley’s orbit within this solar system, Earth passes through its orbital stream twice a year producing the Eta Aquarids in the spring and the Orionids in the fall.  Comet Halley was formed in the Kuiper Belt just outside planet Neptune.  (REF?)  This is home to short period comets with orbital periods of fewer than 200 years.   (REF?)  The Eta Aquarids can be seen from April 24th to May 20th with a broad peak period during May 5th -8th.  (REF?)  Its radiant is located in the north central portion of the constellation Aquarius (Kronk, 1999) and has a ZHR of 50-60.  (REF?) 

In the research data of the qualities of meteor streams and with stream diameter calculations, (REF?)  WHO? found that the greatest factor determining stream size was the parent comet’s orbital period, long or short.  This period is directly related to the revolution interval and its interaction with gravitational perturbations.  The revolution period refers to the number of times a comet completes its circuit.  Because Lyrids’ parent comet Thatcher only orbits the sun every 4oo+ years, its dust trail disperses entirely before its next return (Kresak, 1993).  Also, comet Thatcher’s high inclination orbit in relation to the solar system minimizes the effects of planetary gravitational perturbation.  (explain why?) Combining these two conditions would cause the stream to be smaller in size, therefore shorter in duration (figure 1).  Halley’s short orbital period of 76 years repeatedly replenishes the Eta Aquarids stream with fresh material.  Because comet Halley never leaves the solar system, its meteor stream is under the influence of Jupiter’s gravity causing the stream to slightly move off its original course.  (REF?)  This addition of new material to a stream that is slightly shifted by perturbation would allow for the Eta Aquarids to have a larger stream diameter, producing a longer duration meteor shower (figure 2).  To test this theory further, other long and short period comets could be examined to support or challenge this hypothesis

.
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