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The HTC Framework
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Use Aflow to Standardize Structures
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Generate Symmetrized Structures with Aflow
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Initiate the Workflow
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Initiate the Workflow
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Relax the Structures with Parametric Constraints
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Build a Harmonic Model
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Check the Convergence of the Harmonic Model
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Automatically Generate New Tasks with Larger Supercells
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Harmonic Model Convergence Reached
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Harmonic Model Convergence Reached
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M. Zacharias and F. Giustino, Phys. Rev. B. 94 75125 (2016)

Use the One-Shot Approximation to Quickly Calculate σA
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The One-Shot Approximation is Accurate Up to a Point

14 Knoop, F.; Purcell, T. A. R.; Scheffler, M. Carbogno, C. Phys. Rev. Mater. 4, 083809. (2020)



Workflow is Complete: Should we do aiMD?
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Probably Not, but Why the Outliers?
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Sure-Independence Screening and Sparsify Operator (SISSO)

Purcell, T. A. R.; Scheffler, M. Carbogno, C.; Ghiringhelli, L. M.  submitted to J. Open Source Softw.
Ouyang, R.; Curtarolo, S.; Ahmetcik, E.; Scheffler, M. Ghiringhelli, L. M. Phys. Rev. Mater. 2, 083802. (2018)17



Improve Feature Creation Step with Non-Linear Optimization

Purcell, T. A. R.; Scheffler, M. Carbogno, C.; Ghiringhelli, L. M.  submitted to J. Open Source Softw.
Steven G. Johnson, The NLopt nonlinear-optimization package, http://github.com/stevengj/nlopt18

http://github.com/stevengj/nlopt


The Primary Features
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Property Symbol Units

Anharmonicity Unitless

Debye Temperature Approximations K

Max Phonon Frequency THz

Heat Capacity J mol-1 K-1

Speed of Sound m s-1

Lattice Å

Mass Da

Number of Atoms Unitless

Density Da Å-3



The SISSO Model Removes the Outliers

20



The SISSO Model Removes the Outliers
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The Model is Predictive and Descriptive
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The Origins of the Outliers Found
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Which Features Best Describe κ?
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The Reduced Feature Space Still Generates Accurate Models
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Increased Complexity and Soft Phonons Are Responsible for the Outliers
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Models Can Predict New Thermal Insulators
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Models Can Predict New Thermal Insulators
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The SISSO Model Can Predict Accurate Thermal Conductivities 
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The Incorporation of SISSO Models: A Path to Active Workflows
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Accessing the Software
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https://tinyurl.com/fhi-vibes
https://tinyurl.com/sissopp

SISSO++

Purcell, T. A. R.; Scheffler, M. Carbogno, C.; Ghiringhelli, L. M.  submitted to J. Open Source Softw.
Knoop, F.; Purcell, T. A. R.; Scheffler, M. Carbogno, C. J. Open Source Softw. 5, 2671. (2020)
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Questions?
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