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Who cares?

We must
clearly, a “New Trend in Dynamics”

Biggest threat to space shuttle, 
to space exploration

Artificial Cloud of space wreckage

Kessler Syndrome: creation of new debris grows faster than decay
NAS study:  Already at critical density in two popular regions 900 - 1000 

km and 1500 km
2011 NRC report: Amount of debris at critical level

Affect satellite communication systems
GPS, cell phones, forecasting, business,  media
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ISS has shield -- Whipple Bumper

will protect up to size of a large marble 

March 23, 2012
Crew (six members) from ISS moved to 
escape capsules (Soyuz) as space junk 

floated nearby (6 miles)
Russian Cosmos satellite debris 

Third time in history needed to be done
Also, need to avoid collisions; e.g. on 
April 1, 2011, fired thrusters to skirt 
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can be tracked, but difficult!)  If piece is 1 kg (10 cm); will destroy 1,000 
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3 inches:  must move out of the way
ISS needs 30 hrs to plan and execute

Normally need 72 hours advanced notice
Get about 6 to 8 hrs

ISS March 2012 incident: not enough time

Cost Benefit Analysis:
Expected value; Cost of using precious fuel vs $10 million to $billions or 

much more (e.g., life) cost of losing satellite
NASA

Prob. 1 in 100,000; maneuver conducted if not significant impact to 
mission

1 in 10,000 if not added risk to crew
Normal: 1 in 10,000 
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Other assumptions:
Above remains Gaussian through time
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Goal of simplicity with better accuracy
but,

many other issues:  Strongly encourage more to examine these concerns!!

Easy to see why false alarms
why predictions are off

Good people, but they need help from dynamical systems!!

Thank you!!
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