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Overview

On May 24, 2014 Earth will encounter multiple streams of debris laid
down by Comet 209P LINEAR.

This will likely produce a new meteor shower, never before seen.

Rates predicted to be from 100 to 1000 meteors per hour between 2
and 4 AM EDT, so we are dealing with a meteor outburst, potentially a
storm. Peak rate of ~200 per hour best current estimate.

Difficult to calibrate models due to lack of past observations.

Models indicate mm size particles in stream, so potential risk to Earth
orbiting spacecraft.
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vieteorolds

e Chunks of rock and ice
out in space left behind by
comets and asteroids.

e About the size of a
boulder or smaller,

e Smaller than an
asteroid.

General Terms

vieteors

» Streaks of light that
you see as a meteoroid
ablates, or burns up, in
the Earth’s atmosphere.

e« Commonly called a
‘shooting star’ or ‘falling
star’.

 Whatis left of the
meteoroid if it survives
the trip through the
atmosphere and hits the
Earth.

 Made of silicate
minerals and/or iron-
nickel.



Penetration

Meteoroids travel fast,
11-71 km/s.

They have a lot of
energy.

Plasma

A meteoroid generates
a charged plasma
capable of producing a
current pulse or spike

Risk to Spacecraft

N. Johnson, ODPO
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Mariner IV
NASA planetary exploration
spacecraft

Encountered meteoroid
stream between the orbits of
Earth and Mars in Sept 1967

Thermal shield damage

Olympus
ESA communication
satellite

Struck by a Perseid near
the time of the shower
peak in August 1993

Sent tumbling, fuel
exhausted, end of mission

andra
NASA X-ray observatory

Struck by a Leonid or
sporadic(?) near the time
of Leonid shower peak in
November 2003

Temporary wobble



Meteoroid Streams

» Consist of particles ejected from the parent comet during its orbit
around the Sun.

e Qvertime

— slight differences between the
velocities of the comet and
particles and

— perturbations caused by planetary

gravity and solar radiation pressure
change the orbit of the stream
so that it no longer follows the

exact path of the comet.

* When Earth passes through a meteoroid stream it produces a
meteor shower on Earth.
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