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Motivation
• Identify high-TC conventional (phonon-mediated) 

superconductors 

• Electron-phonon coupling (EPC) parameter database

• Deep-learning models to predict superconductor 

properties

• Using JARVIS-DFT database (55723 materials)

• Debye temperature from elastic tensors (17419)

• Density of states at Fermi-level 

Superconductivity
• Materials to conduct electricity without energy loss    

when they are cooled below a critical temperature, TC

• MgB2 (TC = 39 K): Highest TC ambient condition 

conventional superconductor

• High-pressure hydrides for near room-temperature 

superconductivity such as LaH10, YH10

Predicting scalar EPC properties

DFT Calculations

Workflow

• Quantum espresso-based Electron-phonon coupling

• TC calculated with McMillan-Allen-Dynes equation

• Benchmarking using known compounds

• JARVIS-DFT k-points

• At least 2x2x2 q-points

• Broadening &  tetrahedron 

methods

EPC database & candidate mats.

ALIGNN model
• Atomistic line graph neural network model
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Predicting Eliashberg function
• 5 % improvement in accuracy than direct predictions

• 8293 out of 431778 materials in COD database

https://jarvis.nist.gov


