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  Where is the D-region and what’s 
going on there? 

  Measurement Opportunities  
  Aerogel Payloads 
  Conclusions 

Outline 



D-Region and MLT… 
Complex Chemistry, Dynamics, & Forcing 



Meteor Related Processes… 
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Comm. Suborbital Reusable Launch 
Vehicles (sRLV) 

  Multiple 
providers 

  Regular launch 
schedules 

  Internal/external 
payload 
accommodation 

  $$$ from NASA/
NSF (Others) for 
instrumentation  



  Does our atmosphere contain pre-solar material 
yet unknown in meteoritic samples? 

  What are the physical properties and evolution 
of the building blocks of terrestrial planets? 

  What are the nature and the origin of the 
organics in primitive bodies and how can they 
shed light on the origin of molecules necessary 
for life? 

Science Motivation 



Meteor Dust…Mesospheric Aerosols 

Hunten et al., 1980 Rapp et al., 2007 



Aerogel 

Konesky, 2010 

  A “purged” gel, rigid 
lattice structure 

  Si, Al, C, Ti… 
  Thermal, electrical, 

and acoustic 
insulation 

  > 95-99.5% empty 
space 

  Support up to 2000x 
weight 

  Many applications!  



Aerogel Payloads 

Konesky, 2010 



Dust  
Collection 

Genge, 2009 



APL Aerogel Payload Development 

Silica aerogel samples 
synthesized at APL 

Critical point dryer; used to 
convert wet gels to aerogels. 

Prototype teflon sensor head. 



Capturing the Dust?... 

Horanyi	  et	  al.,	  1999	   Hedin	  et	  al.,	  2007	  



Conclusions 
  Aerogel based sample return provides an 

opportunity for novel scientific investigations to 
support studies of in atmosphere and primitive 
body research 

  Still early TRL development at APL, but proven 
technology has been demonstrated during 
previous satellite missions. 

  sRLV provide an excellent platform for D-region 
studies and increasing TRL/Heritage of 
instrumentation in a cost effective manner.  


