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Solar Storms
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Solar storms include coronal mass ejections (CMEs):  
large explosive events capable of ejecting a billion tons of 
magnetized million -degree plasma out into space

CME impacts on Earth can cause interference and damage to 
electronic infrastructure including GPS satellites and the power grid

The first step in forecasting CME impacts is the ability to 
accurately model their initiation and propagation



How We Model a Coronal Mass Ejection
Observations

Surface Magnetic Field

EUV images

Satellite Observations

Manipulate surface field/flow to 
erupt CME and propagate to Earth

Global TMHD Simulations

Coronal Simulation

HeliosphericSimulation

Post Analysis

Energetic Particle Fluxes

Radiation Dose Levels

5ŜǎƛƎƴ ŀƴŘ ŎƻƳǇǳǘŜ ǎǘŀōƭŜ άCƭǳȄ 
wƻǇŜέ ƛƴ ά!ŎǘƛǾŜ wŜƎƛƻƴέ 
embedded in global approximate 
magnetic field

CME Initial Condition 



Flux Rope Modeling Pipeline (CME Generator)
Compute approximate 3D 

magnetic field

POT3DDIFFUSE

Isolate CME location, 
set grid and interpolate

Smooth data to resolve 

MAS (0-Beta)

Relax to Steady-{ǘŀǘŜ ǿƛǘƘ άл-
.Ŝǘŀέ aI5 {ƛƳǳƭŀǘƛƻƴ

Potential Field

Design and insert 
analytic flux rope
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