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Extraterrestrial  Samples	

 NASA  currently  curates  six  sets  of  extraterrestrial  
samples,  and  anticipates  a  seventh: 
– Lunar  rocks  and  soil  (Apollo) 
– Meteorites  from  asteroids,  Moon,  Mars    

(ANSMET) 
– Asteroid  and  comet  particles  (Cosmic  Dust)  
– Solar  wind  (Genesis) 
– Comet  particles  (Stardust) 
–  Interstellar  dust  particles  (Stardust) 



Extraterrestrial  Samples	

 NASA  currently  curates  six  sets  of  extraterrestrial  
samples,  and  anticipates  a  seventh: 
– Lunar  rocks  and  soil  (Apollo) 
– Meteorites  from  asteroids,  Moon,  Mars    

(ANSMET) 
– Asteroid  and  comet  particles  (Cosmic  Dust)  
– Solar  wind  (Genesis) 
– Comet  particles  (Stardust) 
–  Interstellar  dust  particles  (Stardust) 
– Asteroid  particles  (Hayabusa – coming  soon) 



Curation	


Curation  includes  documentation,  
preservation,  preparation,  and  
distribution  of  samples  for  research,  
education,  and  public  outreach. 
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Documentation	

Preliminary  
Examination 
•   Photographs 
•   Mass / size 
•   Classification 

Catalog 
sufficient  information  
to  allow  the  research 
community  at  large  to  
request  samples 



Preservation	

Minimize  
environmental  and  
particle  contamination 
Gloveboxes – high   
purity,  positive  
pressure  nitrogen 

•   Lunar,  Meteorite 
Cleanroom  benchtop 

•   Meteorite 
•   Cosmic Dust 
•   Genesis,  Stardust 



Preservation	


Insure  pristine  and  
secure  storage 
•   Precision  cleaned,  
sealed  containers 
•   Nitrogen  
atmosphere 
•   Multiple  layers  of 
physical  security 
•   Dual  storage  sites 



Preparation	

Select,  document,  prepare  
approved  samples  using 
documented  procedures 
•   Entire  samples 
•   Subdivided  samples 

-  Sawing 
-  Splitting 
-  Sieving 

•   Thin  sections 
•   Microtomed  sections 
•   Keystones 
•   FIB  sections  (future) 



Distribution	


Insure  safe,  secure,  fully  
accountable  distribution  of  
samples  to  approved  
investigators 

FY 2010:   1,441  samples  
shipped  to  over  160  
investigators 



Apollo  lunar  samples 









Meteorites  from  Antarctica 











“Cosmic  Dust”  from 
the  stratosphere 







GENESIS  solar  wind  
atoms  and  ions 











Stardust Science Team 

STARDUST  comet  and  interstellar  grains 

















HAYABUSA  asteroid  grains 









Future Sample  Return  Mission  Concepts 

Asteroids Comets 

On  to  Mars Back  to  the  Moon 



Lessons  Learned ���

•  The  point  of  any  sample  return   
mission  is  laboratory  sample  analysis 

– Everything  must  be  designed,  built,  and  
operated  to  get  the  highest  quality  
samples  to  the  best  laboratories. 





Lessons  Learned ���

•  Curation  starts  with  mission  design 

– Samples  will  never  be  cleaner  than  the  
tools  and  containers  used  to  collect,  
transport,  and  store  them. 

–  It  is  critical  to  design  and  monitor  
spacecraft  contamination  control  during  
manufacturing  and  operations.    





Lessons  Learned ���

•  We  must  be  ready  for  contingencies 

– Really  bad  things  can – and  do – happen. 

– Careful  planning  and  dedicated  people  
can  sometimes  save  the  day. 





Lessons  Learned ���

•  Every  sample  set  is  unique 

– Laboratories  and  operations  must  respond  
to  the  diversity  and  special  requirements  
of  the  samples. 





Lessons  Learned ���
•  We’re  in  it  for  the  long  haul 

– Samples  collected  years  or  decades  ago  
are  yielding  new  discoveries  that  totally  
change  our  understanding  of  planets,  
moons,  and  solar  system  history.   

– These  discoveries  will inspire  new  
generations  of  scientists  and  research  
questions,  and  will drive  new  exploration   
missions  by  robots  and  humans. 




