
Geospace  Missions  for  
Space  Weather  and  
the  Next  Scientific  

Challenges  	

James Spann, United States, NASA 

February 11, 2014  



•  Geospace Missions 
o  Observation Requirements 
o  Space-Based 
o  Ground-Based 

•  Next Major Science Challenges 
o  Geoeffectiveness of Space Storms – interplanetary magnetic field 
o  Ubiquitous Impact – ionospheric variability 



Observation  Requirements	




Space  Weather  Observing  Systems	




Ground-­‐‑Based  Ionospheric  Sensors	




Ground-­‐‑Based  Solar  Telescopes	




INTERMAGNET  Sites	




Geoeffectiveness  
Scientific  Challenge  #1	


•  Significant progress predicting arrival time of space 
storms 

•  How geoeffective will a storm be? 
o  Sometimes  yes, sometimes no 

•  Orientation of magnetic field is the first order 
determinant 

•  Have magnetic field orientation, and magnitude at 
L1 with in situ monitors 

•  Goal: measure the orientation of the magnetic field 
as it evolves on its way to Earth 



A  concept  to  measure  the  inner  
solar  system  magnetic  field	


•  Zodiacal light is scattered 
sunlight off interplanetary 
dust grains 

•  Dust grains rotate when 
illuminated, and become 
charged when exposed to 
UV and charged particles 

•  A rotating charged grain will align itself with mag field 
•  Alignment of a cloud of dust grains will produce 

polarized scattered light when illuminated 
•  Using polarimetry measurements and knowledge of 

optical extinction coefficient, the mag field direction 
can be inferred 

	




Ionospheric  Variability  
Scientific  Challenge  #2	


•  Ionospheric variability is arguably the most 
ubiquitous of all space weather effects on society 

•  Understanding the nature of the variability is very 
difficult 

•  Remote observations of the variability is elusive, but 
possible on large and small scales 

•  To make progress, in situ and large scale 
observations are needed 


