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Introduction 

•  Earth’s magnetic field  
–  Approx. dipole field  

–  Deflects charged 
particles 

–  2.5 – 6.5 x 10-5 T 

•  Solar wind 

•  Solar flares 

•  Coronal Mass Ejections 
(CME’s) 



Introduction 

Solar Flare CME 



Main Problem 

•  Modeling the Earth’s magnetic field:  
–  In simple magnetic dipole case  

– Against solar wind 

–  Interaction with solar flares and CME’s  



Possible Solutions 

•  The Random 
– Generate random points (x,y,z)  

– Using gnuplot, obtain contours  

•  The Loops 
– Use three for-loops (generates an x, y, z)  

– Using gnuplot, obtain contours  

– Plot field lines (2-D/3-D) 

•  Equations: 
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Kernel: The Random 



Kernel: The Loops 



Lessons Learned 
“I have not failed 10,000 times.  
I have successfully found 10,000 ways 
that will not work.”  
-Thomas Edison 



Lessons Learned 



Status: Gnuplot 



Status: C++ (The Random) 



Status: C++ (The Loops) 



Status: WIN (almost) 



Conclusion 

•  Remember spherical coordinates  

•  Be more effective  
–  “Tell me what you want, what you really, really 

want” 

•  Be extra patient  

And if you have an idea… 



Just Go With It 


