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What is CCMC?What is CCMC?

US multi-agency activity to 
– Provide access to state-of-the-art research 

models to the scientific community
– Aid in the development of space weather 

prediction models
– Bridge the transition from research to 

operations



CCMC ActivitiesCCMC Activities

• Provide access to space science models for 
researchers

• Execute Runs on Request
• Disseminate model output through advanced 

visualization tools
• Transfer Models to the Operational Community
• Perform Model Validation
• Perform Metric Studies
• Perform Model Data Format Studies



Solar and Heliosphere ModelsSolar and Heliosphere Models

• MAS Solar Corona (J. Linker, Z. Mikic et al.,
SAIC)

• Source Surface Model (J. Luhmann et al., UCB)
• Heliospheric Tomography (B. Jackson et al.,

CASS/UCSD)
• Exospheric Solar Wind (Lamy, Pierrat, IASB, 

Belgium)
• Heliospheric MHD Model (next step, D. Odstrcil)



Runs on RequestRuns on Request

http://ccmc.gsfc.nasa.gov



Runs on RequestRuns on Request



Visualization ToolVisualization Tool

http://ccmc.gsfc.nasa.gov



Visualization ToolVisualization Tool

http://ccmc.gsfc.nasa.gov



Examples of OutputExamples of Output
Color Contour Plots

Vector Plots

Fieldlines

Line Plots



Solar MASSolar MAS
• MHD equations
• Photospheric magnetic field data is 

used for the boundary condition on 
Br.

• Solved to steady state
• Input at Photosphere

– Magnetic field (CCMC web site user 
enters date)

– Density
– Temperature

• Output
– Magnetic field
– Velocity
– Density 
– Temperature



Potential Source Surface Model Potential Source Surface Model 
• The model calculates the magnetic 

field of the corona from the radius of 
the sun to the source surface radius 
assuming that there are no currents 
in this region.  

• The code uses spherical harmonic 
coefficients calculated by Wilcox 
Solar Observatory using observed 
photospheric fields (magnetograms) 
as input. 

• User input: 
– Date
– Source Surface Radius (1.6 – 3.25 Rs)
– Number of spherical harmonic 

coefficients
• Output – Magnetic Field Mappings



Heliospheric TomographyHeliospheric Tomography
• Kinematic model using conservation rules
• Density and velocity specified on source 

surface
• Using kinematic model,  IPS velocity and 

g-level data are calculated by the model 
and compared with observations.  Using 
an iterative least-squares algorithm, the 
source surface is updated to obtain the 
best model for the solar wind.

• Input for CCMC web site user: Date
• Output

– Radial Velocity
– Density



Heliospheric TomographyHeliospheric Tomography
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Exospheric Solar Wind ModelExospheric Solar Wind Model
• One-dimensional kinetic model developed for coronal 

holes
• Uses quasi-neutrality to obtain a radial distribution of 

the electrostatic potential.
• Calculates the moments of the electron and proton 

velocity distribution function (VDF) using the 
electrostatic potential

• Input
– Radial distance of exobase
– Temperature of the electrons and protons at the exobase
– Kappa index for electrons VDF
– Radial distance of end point

• Output
– Density
– Flux of particles
– Bulk velocity of solar wind
– Temperature of electrons and protons
– Electric potential



Odstrcil Heliosphere ModelOdstrcil Heliosphere Model
• Next model to be implemented at CCMC
• MHD equations solved from 20 to 220 Rs

• Input at inner boundary
– MHD parameters

• Output
– Magnetic field
– Velocity
– Density 
– Temperature



SummarySummary

• CCMC endeavors to provide strong 
services to the research community

• CCMC provides access to modern Solar 
and Heliospheric Models

• CCMC invites Runs-on-Request for 
individual research and campaigns

• CCMC actively looking for community 
feedback to improve service
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