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Maintaining the Python Interfaces

2



Atomate2 Workflows
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Maintaining the Python Interfaces
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Two Interfaces Containing Basically the Same Information
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Creating a single interface to FHI-aims
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pyfhiaims



How pyfhiaims works
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AimsGeometry
• Directly writes geometry.in file
• Converters to ase.Atoms, 

pymatgen.Structure, and 
pymatgen.Molecule

AimsControl
• Directly writes control.in file for 

a given calculation
• Reads in ASE parameters dict
• Compatible with pymatgen

InputSets

SpeciesDefaults
• Used by both AimsGeometry

and AimsControl to setup basis 
sets

• Reads/Modifies existing Aims 
species default files

AimsStdout
• Directly parses aims.out file
• Creates AimsImage trajectories
• Converts to ase/pymatgen

structure objects with attached 
properties (library specific)

Set the initial Species
Information

Attach Needed
SpeciesDefaults

Run Calculation
Store Initial Inputs

Run Calculation
Store Initial Inputs



New FHI-aims python environment plan
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pyfhiaims

ase-io-aims pymatgen-io-aims

MS1P 
Controlled Software



Applying this for benchmarking
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Benchmarking DFT Codes for Solids
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SC FCC

BCCDiamond

X2O3 X2O5

X2O XO2

XO3 XO

Bosoni, E.; et al. Nat. Rev. Phys. 2024. 6. 45



Benchmark Target: Birch-Murnaghan Equation of State

11 Bosoni, E.; et al. Nat. Rev. Phys. 2024. 6. 45



Previous demonstration of strong agreement between all-electron codes

12 Bosoni, E.; et al. Nat. Rev. Phys. 2024. 6. 45



Pseudopotentials show larger disagreements

13 Bosoni, E.; et al. Nat. Rev. Phys. 2024. 6. 45



FHI-aims demonstrates good agreement outside a few problem areas
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The Noble Gases
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Weak “bonding” potentials increases affect of smaller errors
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He

Rn

He

Rn



Group 1 and 2 atoms
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Further refinement of cutoff radii is needed
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Na Mg

Fr Ra



What if we optimize for all standard basis set options?
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The f-block remains problematic
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Initial occupation guesses determine performance
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s1d1f

s1d2f-1

s2d2f-2

sd1f-1

s2df



With all improvements FHI-aims consistent with all-electron codes
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Discussion Time
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Discussion Topics
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• ASE
• What deprecation schedule do we want to have?
• What is necessary for the interface to do for your external codebases to 

work?

• pyfhiaims
• How do we want to maintain it?
• What should we add to support your calculations?

• pymatgen/atomate2
• Are there particular workflows we should add?
• Who uses the interfaces?


