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Motivation

1 What is a superconductor

2 Why is it important

3 No (succesful) theory for predicting Tc
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Approach

• Get data

• Kam Hamidieh - github

• Data exploration

• Feature selection

• Go crazy with ML
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https://github.com/khamidieh/predict_tc


Data

1 Data From 2018 paper

2 Based on Japanese SuperCon Database
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Data Processing

Variable units

Atomic mass AMU
First Ionization Energy KJ/mol
Atomic Radius pm
Density kg/m3

Electron Affinity KJ/mol
Fusion Heat KJ/mol
Thermal Conductivity (W/(m x k))
Valence NA

1 Features derived from
elemental properties
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Data Features

1 Mean

2 Weighted mean

3 Geometric mean

4 Weighted geometric mean

5 Entropy

6 Weighted entropy

7 Range

8 Weighted range

9 Standard deviation

10 Weighted standard deviation
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Data Exploration
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Transform
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Feature selection
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Methods

1 Keras Neural Network

2 Randomized Search Tree

3 Random Forest Tree

4 Xgboost

5 K Nearest Neighbors
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Keras Neural Network

1 Model/Dimensions
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Keras Neural Network

1 Efficiency/Results
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Randomized Search Tree

Top 5

Max depth Min samples leaf Score Rank
19 4 0.8569 1
22 4 0.8561 2
24 7 0.8556 3
23 4 0.8548 4
35 9 0.8517 5
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Xgboost
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Random Forest Tree
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K Nearest Neighbors

1 Finding the K value
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K Nearest Neighbors
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K Nearest Neighbors
1 Optimizing the algorithm
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Evaluation

1 Performances of methods

2 Ranking

Method: r2 RMSE Speed

Keras Neural Network 0.8500 ±13.3603 Medium
Randomized Search 0.8600 ±12.5858 Fast
Xgboost 0.9072 ±10.3800 Slow
Random Forest 0.9038 ±10.1049 Fast
K Nearest Neighbors 0.9391 ±8.4507 Medium
K Nearest Neighbors Optimized 0.9394 ±8.4291 Semi-Slow
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Thank you for your attention

Christopher Carman, Joakim Lajer, Nikolaj Andersson (NBI) — Predicting the critical temp of superconductors — June 2020

Slide 22/30



References

Links to all Ipython notebooks (google colab) used in this
project:

1 Data exploration

2 Feature selection

3 Keras Neural Network

4 Random Search Tree

5 XGBoost

6 Random Forrest Tree

7 kNN

8 kNN v2
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Appendix - Feature selection
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Appendix - Keras Neural Network
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Appendix - Random Search Tree
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Appendix - XGBoost
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Appendix - Random Forrest Tree
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Appendix - kNN
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Appendix - KNN v2
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