400-meter asteroid 2005 YU55 passed 201K miles from Earth on November 8, 2011
Don Braun’s Nov. 10, 2011 Mini-lesson for Explorers Computer Technology Post 631

1. The medium-sized (400-meters across) asteroid called 2005 YU55 passed about 201,700 miles from Earth (within the Moon’s 239,000-mile orbit) on November 8-9, 2011.


1.1. http://pulse.me/s/2VTrc


1.2. http://www.space.com/13550-asteroid-2005-yu55-images-radio-telescope.html


1.3. http://www.wired.com/wiredscience/2009/03/planetdefense/


1.4. http://en.wikipedia.org/wiki/Meteoroid


1.5. This is the closest approach by an asteroid this large that we’ve known about for years in advance.


1.6. This asteroid has no chance of impact with Earth for the next 100 years or longer.


1.7. An asteroid is a small (typically > 50 meters, but smaller than a planet) rocky–icy and metallic body of the inner Solar System, generally out to the orbit of Jupiter.  Most occupy the asteroid belt between Mars and Jupiter.  (http://en.wikipedia.org/wiki/Asteroid)


1.8. A planet (from Greek πλανήτης αστήρ, planētēs astēr, “wandering star”) is a celestial body orbiting a star or stellar remnant that is massive enough to be rounded by its own gravity, is not massive enough to cause thermonuclear fusion, and has cleared its neighboring region of other celestial bodies (planetesimals).  (http://en.wikipedia.org/wiki/Planet)


2. How to defend Earth against an asteroid strike


2.1. http://www.wired.com/wiredscience/2009/03/planetdefense/


2.2. An asteroid flattened 800 square miles of Siberian tundra in 1908, two years after the Great 1906 San Francisco Earthquake.


2.3. Some researchers put the odds of a civilization-wrecker at one in the next 300,000 years, others at 1 in 10 for the next century.


2.4. A two-kilometer asteroid (equivalent to one million-megatons of TNT, or about 50 million Hiroshima’s bombs, each equivalent to 20,000 tons of TNT) may strike Earth every couple of million years.


2.5. The following methods may defend from an asteroid collision by nudging it off-course or obliterating it, if it is detected in time to take action.


2.5.1. Direct nuclear explosions.   As immortalized in the movie Armageddon, we could blow an asteroid out of the sky like so much interplanetary skeet.  But there’s a catch: The pieces could still hit Earth, and we might not have enough firepower to do serious damage.  It’s a last-minute, last-ditch option.

2.5.2. Nearby nuclear explosions.   Rather than blowing it up, a nuclear explosion could reroute a space rock’s trajectory clear of Earth.  This would need to be done decades before the asteroid reached us.  They are, after all, not easy to steer.  But models suggest it could work.

2.5.3. Laser or sunlight sublimation.   Several spacecraft could use machines that direct beams of concentrated sunlight to the surface of an appropriately icy asteroid.  As it heats up, it’ll spew a plume of debris and change course.  Of course, anyone who’s ever tried to set a ball of paper aflame with a magnifying glass knows it’s not easy.  Now imagine that the ball was rotating and traveling faster than sound (which moves 768 miles/hour at sea level).

2.5.4. Electric or chemical rocket propulsion.   To adjust course, land a spacecraft on an asteroid, fire up some rockets and push off.  It’s a potentially powerful approach, but controlling that push on a spinning rock will be difficult.

2.5.5. Gravity tractor.   Every object exerts a gravitational pull, including a single spacecraft.  Merely by hovering above the asteroid, it could pull the rock off course.  The approach could even be tried with the asteroid belt-exploring Dawn spacecraft, scheduled to finish its tasks by 2015.  This is potentially much easier than electric propulsion, but not quite as powerful.

2.5.6. Solar sails.   Installing a photon-catching sail on an asteroid would be even harder than landing a ship, but it would certainly be prettier.


2.6. NASA’s goal is to find 90% of asteroids that are one kilometer across and larger.  We’re perhaps at 82% right now, and we’ve only been aggressively searching at current levels for 8 to 10 years.  The other ones just haven’t flown into view.  This project has been funded by only about $4 million/year.

3. Meteoroids, meteors, and meteorites


3.1. http://en.wikipedia.org/wiki/Meteoroid


3.2. A meteoroid is a sand- to boulder-sized (< 50 meters) particle of debris in the Solar System.


3.3. The visible path of a meteoroid that enters Earth’s (or another body’s) atmosphere is called a meteor, or colloquially a shooting star or falling star.


3.4. If a meteoroid reaches the ground and survives impact, then it is called a meteorite.


3.5. Many meteors appearing seconds or minutes apart are called a meteor shower.  These arise when Earth passes through the trail of debris left by a comet.  For example, the Leonid meteor shower is caused by debris from comet Tempel-Tuttle.  Other meteor showers include Perseids, Orionids and Lyrids, each named after the constellation (Leo, Perseus, Orion, and Lyra) from which the meteor light streaks seem to emanate.


3.6. Meteoroids travel around the Sun in a variety of orbits and at various velocities.  The fastest ones move at about 26 miles/second (42 kilometers/second) through space in the vicinity of Earth’s orbit.  The Earth travels at about 18 miles/second (29 kilometers/second).  Thus, when meteoroids meet the Earth’s atmosphere head-on (which would only occur if the meteors were in a retrograde orbit), the combined speed may reach about 44 miles/second (71 kilometers/second).


3.7. Most of the millions of meteoroids that cause meteors every day are the size of a pebble and disintegrate at altitudes of 30 to 60 miles.  The biggest meteoroid to hit Earth’s atmosphere on any given day is likely to be about 40 centimeters, in a given year about 4 meters, and in a given century about 20 meters.
PAGE  
1

