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Abstract
Observations and modelling of the Perseid and Leonid meteoroid streams are

presented and discussed. The Perseid stream is found to consist of three components: a

weak background component, a core component and an outburst component. The particle

distribution is identical for the outburst and core populations.

Original visual accounts of the Leonid stream from 1832 – 1997 are analyzed to

determine the time and magnitude of the peak for 32 Leonid returns in this interval.

Leonid storms are shown to follow a gaussian flux profile, to occur after the perihelion

passage of 55P/Tempel-Tuttle and to have a width/particle density relationship consistent

with IRAS cometary trail results. Variations in the width of the 1966 Leonid storm as a

function of meteoroid mass are as expected based on the Whipple ejection velocity

formalism.

Four major models of cometary meteoroid ejection are developed and used to

simulate plausible starting conditions for the formation of the Perseid and Leonid

streams.

Initial ejection velocities strongly influence Perseid stream development for the first ~five

revolutions after ejection, at which point planetary perturbations and radiation effects

become important for further development.  The minimum distance between the

osculating orbit of 109P/Swift-Tuttle and the Earth was found to be the principle

determinant of any subsequent delivery of meteoroids to Earth. Systematic shifts in the

location of the outburst component of the Perseids were shown to be due to the changing

age of the primary meteoroid population making up the outbursts. The outburst

component is due to distant, direct planetary perturbations from Jupiter and Saturn

shifting nodal points inward relative to the comet. The age of the core population of the

stream is found to be (25±10)×103 years while the total age of the stream is in excess of

105 years. The primary sinks for the stream are hyperbolic ejection and attainment of

sungrazing states due to perturbations from Jupiter and Saturn. Ejection velocities are

found to be tens to of order a hundred m/s.

Modelling of the Leonid stream has demonstrated that storms from the shower are

from meteoroids less than a century in age and are due to trails from Tempel-Tuttle
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coming within (8±6) ×10-4 A.U of the Earth’s orbit on average. Trails are perturbed to

Earth-intersection through distant, direct perturbations, primarily from Jupiter. The

stream decreases in flux by two to three orders of magnitude in the first hundred years of

development. Ejection velocities are found to be <20 m/s and average ~5 m/s for storm

meteoroids. Jupiter controls evolution of the stream after a century;  radiation pressure

and initial ejection velocities are significant factors only on shorter time-scales. The age

of the annual component of the stream is ~1000 years.
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