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An HAO-CISL collaboration 
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222b Baker Street 

From The Adventure of the Speckled Band 
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222b Baker Street 
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222b Baker Street 
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Holmes’ Calculation 

Holmes’ Conclusion: highest probability - vehicle = dog cart 
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Space weather alerts: A 21st century necessity 

Why did we get this forecast wrong? 
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Earth’s magnetic field acts as a shield 

We are living in the outer atmosphere of the Sun 
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Direction of magnetic field matters (southward Bz) 

Under certain conditions, the shield can break 

Bz 
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The bad news: we generally don’t know its magnetic orientation. 

The good news: we usually know when something is coming! 

h"p://svs.gsfc.nasa.gov/vis/a010000/a010800/a010809/index.html	
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Coronal cavities – a space weather source 

We would like to be able to deduce their magnetic field 
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Magnetic flux rope – magnetically-energized model 

Prior: space weather sources store magnetic energy 
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Likelihood: magnetic flux ropes match observations  

Our Conclusion:  highest probability -- cavity = flux rope 
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Compares well – but how do we translate to a 
quantified coronal magnetic field distribution? 

Pick observations that directly constrain magnetism 
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Pick parameters that best match observations and  
prior knowledge 

Maximize the posterior 
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Pick parameters that best match observations and  
prior knowledge 

Maximize the posterior 
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Data-Optimized Coronal Field Model (DOC-FM) 

Model	
  of	
  the	
  solar	
  
coronal	
  physical	
  state	
  
(magne>c	
  field,	
  density,	
  
temperature..)	
  	
  
Use	
  priors!	
  

Forward	
  opera>on	
  of	
  
magne>cally-­‐sensi>ve	
  physical	
  
processes	
  on	
  the	
  physical	
  state,	
  
resul>ng	
  in	
  synthe>c	
  observa>ons	
  

Calcula>on	
  of	
  likelihood	
  
comparing	
  synthe>c	
  vs.	
  
measured	
  observa>ons	
  	
  Modify	
  model	
  

Maximize	
  posterior	
  


