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Adaptive Mesh Particle Simulator (AMPS)
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AMPS in CCMC
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SEPs in AMPS

A user can select: 

1. Parker or Focused Transports  equation

2. 3D or magnetic field line (SWMF, Parker spiral)

3. Turbulence model (SWMF/AWSOM, 𝛿𝐵 = 𝑓(𝐵))

4. Diffusion coefficient

5. Seed population, injection efficiency

6. Background solar wind model 
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3D vs field line transport
Transport along magnetic field lines:
1. Transport and acceleration of SEPs
2. Time-dependent topology and MHD 

parameters: SWMF/M-FLAMPA

Transport in 3D:
1. Transport and acceleration of SEPs and 

GCRs
2. Time-dependent MHD parameters: 

SWMF/ASWOM
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Space Weather Modeling Framework (SWMF)

SEPs in AMPS: workflow
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SEPs in AMPS: Current status

Example:
1. Seed population 𝑓~𝑝!"
2. Sun-to-Earth:

• Coupled SWMF/SC, SWMF/IH, 
SWMF/M-FLAMPA, 
SWMF/AMPS
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SEPs in AMPS: Current status

• SEPs in AMPS: 
1. Magnetic field lines: 1.05 Rsun -> 1 AU and further
2. Run-time coupling SWMF/SC, SWMF/IH, SWMG/M-FLAMPA, and 

SWMF/AMPS
3. SEPs in geospace

• GCRs in AMPS:
1. We experiment with the domain size of 5 AU
2. Drift and diffusion included

• All in one package: 
1. SWMF/AMPS:  SEPs, GCRs in the heliosphere and geospace
2. SWMF/SC, SWMF/IH, SWMF/GM, SWMF/M-FLAMPA
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