
   
   

    

Extreme Navigation 
NASA’ Di Mi i
NASA’s Discovery Missions:
 
Stardust‐NExT and EPOXI
 

Missions
Missions 
NASA’s Discovery Missions: 
Stardust‐NExTStardust NExT 
http://stardustnext.jpl.nasa.gov 

EPOXI 
http://epoxi umd eduhttp://epoxi.umd.edu 

http:http://epoxi.umd.edu
http://epoxi
http:http://stardustnext.jpl.nasa.gov


                     

                 

             

           

                         

           

       

     

What Are Comets?
 
• They contain a high percentage of rocky organic materials and ices 

– Ices include: water (H20), carbon dioxide (CO2), methane (CH4) 

• S lid ll h idSolid nucl ilei are generally smallller than asteroids 

– On average a few km in diameter 

• They are left over “bits” or remnants from the formation of the Solar System 

– Thought to originate in either the 

• Oort Cloud (long period) 

• Kuiper Belt (short period)Kuiper Belt (short period) 

Comet McNaught in 2007 over Australia 
by Akira Fujii 



Comet AnatomyComet Anatomy 
 Nucleus: “dirty ice ball”  (ice, dust, and rocky debris) 
ThThe nuclleus iis rellattii velly smallll, usualllly only 1-50 50 l 1  kk m across

 Coma: a cloud of dust, water vapor, carbon dioxide, and other gases which 
sublimed off the nucleus and contain veryy little mass. 
The coma and tail can be as large as Jupiter (about 10x Earth’s diameter).  

 Tails: 
oo   Dust Dust tail: tail:  composed composed  of of  small small ((smokesmoke -  sized) sized)  dust dust p  articles particles ddriven  riven ooff  f f  the the 

nucleus by escaping gases,  making it the easiest to see. 

o Ion Tail: composed of plasma (ionized gases) and created by interaction 
with solar winds. 
 A comet’s tails can be as long as 1-2 AU (150-300 million km) when the 

comet is near the Sun. 
o SodiS di  um TTaili : l  composed ofd f sodid um i  iions, yellllowiishh 
 Only recently discovered, the sodium tail requires special filters to 

perceive. 



Nucleus Dust Tail 

Coma Ion Tail 
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The orbital paths The orbital paths 
of the comets 
EPOXI and 
SD-NExTSD NExT 
are visiting in 
2010 and 2011 



NASA Comet Expplorations:
 
Two Spacecraft, Three Comets, Four Missions,
 

Oh My!
 

Stardust Spacecraft 
First mission to comet Wild 2 (“vilt 2”) 
second missionsecond mission to cometto comet Tempel 1Tempel 1 

Deep Impact Spacecraft 
First mission to Temppel 1, 
second mission to comet Hartley 2 



EPOXI’s trajectory
 
to comet Hartleyto comet Hartley 2
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EPOXI Deep Impact Extended 
I  ti  ti  Obj  ti  Investigation Objectives
 

•	 Understand the impact of Hartley 2’s gas jets by 
 Searching for and map outbursts of gas from the comet's surface 

 Tracking the outburst as the comet rotates 

 Matching outbursts with surface feature 

 Looking for frozen volatiles on the surface of the comet 

•	 Produce broad band images of the comet and a model of its shape 

Map the brightness and color variations of the surface; locate Map the brightness and color variations of the surface; locate 
topographical features that reveal what processes formed the comet; 
compare the distribution of various crater sizes with craters on other 
comets, asteroids and moons 

•	 Map the temperature of the surface to assess the thermal conductivity of 
the interior and the migration of subsurface volatiles 
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Stardust-NExT 

Mission Objectives
 

Stardust‐NExT will flyby comet Tempel 1 on February 14, 
2011, to complete the exploration initiated by Deep 
I  t b Impact by: 

–	 obtaining images of the coma, nucleus, and jet at resolutions as 
high as 12 m/pixel 
measuriing ththe composition, siize, didisttributi tion, andd fl flux of d t  f dust–	 iti ib
 
emitted into the coma
 

The mission plan offers high probabilities of viewingThe mission plan offers high probabilities of viewing 
significant portions of the hemisphere studied by Deep 
Impact in 2005 and imaging the crater made by its 
impactorimpactor. 



  

        

Discover More!
 
Stardust‐NExT
 

http://stardustnext.jpl.nasa.gov
 

EPOXI
 
http://epoxi.umd.edu
 

NASA’s Discovery and New Frontiers
 
http://discoverynewfrontiers.nasa.gov
 

http:http://discoverynewfrontiers.nasa.gov
http:http://epoxi.umd.edu
http:http://stardustnext.jpl.nasa.gov

