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TetraX: An open-source finite-element package for (micro)magnetism

spin wave in a ferromagnet
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Energies/dispersion

… and many other things

Simulation
Evaluation

Visualization
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Where to find our code 

Map of confirmed users

Hifis is helping us already!  
(continuous integration, deployment, …)

Source: codebase.helmholtz.cloud/micromagnetic-modeling/tetrax

Docs: tetrax.readthedocs.org

https://tetrax.readthedocs.org/
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Basics

     
sample.Msat = 830e3 # material parameters
sample.Aex = 13e-12

• languages:
• Python (numpy, scipy, pandas, meshio, pygmsh, joblib, etc.)
• C, Cython

• FEM discretization all self-written
• object-oriented

sample.set_geom(…)
sample.show(…)

Example workflow (Jupyter notebook)
sample = tetrax.create_sample(geometry_type, 

               magnetic_order,
               …)
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Challenge
• Number of features have grown a lot
• Refactoring necessary to make code cleaner, more maintainable  and expandable
• Avoid duplicate code, sleeker classes, etc… 

class Material()

class SampleMesh()

delegate responsibilities 

• handling material parameters

• meshing/setting geometry 
/preprocessing

def set_geom(): …

   self.nx 
   self.mesh
   …

   @property 
   def param1():
       self._param1 = … 

• visualization

   def show(): …

class AbstractSample():  Example problem:
• Sample class is bulky and has too  

many responsibilities
• …
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Challenge: How do you guys manage material parameters?

• set of parameters depends on whether ferromagnet or antiferromagnet
• scalar or vector
• vector_param1 can be supplied as single vector or vector field
• some are derived quantities (read-only) 
 
 
 
should be easily accessible by the user (e.g. sample[„param1“] = …)

???

First intuition: dict… However…

class Material()
   @property 
   def param1():
       self._param1 = … 
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