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Introduction:  It is accepted that the Perseids 

Meteor Shower in August is related to the comet Swift 

Tuttle. It is recognized that outgassing from comets as 

they orbit the sun will spread a cloud of dust along the 

orbital path. When Earth passes through such a comet 

debris trail, the larger particles burn in the atmosphere 

creating the meteor shower. Fireballs are also common 

with some comet debris trails. Fireballs are much larger 

objects than expected from comets outgassing, but their 

time of occurrence leads to the understanding that they 

are often associated with a particular comet. While it is 

probable that the larger particles leading to fireballs 

originated from larger pieces breaking off the comet, it 

is not clear why many would break off at different 

speeds and form the wide range of orbits that intersect 

at Earth’s orbit. An exceptionally large number of mid 

August fireballs are associated with Comet 109P/Swift-

Tuttle.  

Fireballs associated with Swift-Tuttle: William 

Cooke of NASA’s Meteoroid Environment Office / All 

Sky Fireball Network provides plots of the orbits of 

fireballs seen each day on the Spaceweather.com web 

pages. The largest number are associated with the 

Perseids and comet Swift Tuttle. They show a large 

range of orbits, with the necessary common factor that 

they all intersect Earth’s orbit in mid-August. Some 

have very short periods and others long periods. The 

image shown above is a diagram from William Cooke’s 

presentation of the orbital paths of 90 fireballs 

associated with the Perseid meteor shower in August, 

2014 [2]. Some years have high numbers – on August 

13, 2015, over 340 fireballs associated with the Perseids 

were seen in one day. A typical day will have less than 

10 fireballs occur, so the numbers associated with the 

Perseids is significantly higher. 

Skip Impact possibility: Studies with iSALE 

impact hydrocode show that comets hitting Earth at low 

angles such as 5 degrees or less can skip and continue 

on a new path at similar speeds to the original orbital 

speeds. Such a skip will cause part of the comet to drag 

across the surface of Earth, and both portions of the 

comet and portions of the Earth’s surface will be carried 

into space at above Earth escape velocities. Such an 

occurrence would send some fragments at high speeds 

similar to or higher than the speed of the comet, and 

other fragments would be tossed at slower speeds, all 

depending on the location of the fragments during the 

impact event. It would be expected that such fragments 

would travel away from Earth on a wide range of orbits, 

with the common feature of all of the orbits being the 
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initiation point of the event: the skip impact of Swift 

Tuttle with Earth. 

A computer simulation [1] is presented to show the 

expected effect of a skip impact, and is used to calculate 

a series of orbits from the larger particles. The 

calculated range of orbits is large, similar to what is 

observed with the fireballs associated with the Perseids 

Meteor Showers. 

Conclusion: It is proposed that Comet Swift Tuttle 

has previously impacted Earth at a low angle, causing a 

skip event which sent fragments of the comet and of the 

Earth into the wide range of orbits seen in the fireball 

orbits associated with the Perseids Meteor Showers.  
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Images from CometSkipImpact simulation program [1] 

Orbits calculated from debris scattered by a skip impact – note that it matches the fireball orbit range shown by Cooke. 
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