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Introduction Results

Néel Temperature Prediction Models:

Ø Discovery of magnetic materials is crucial for 
technological advancement.

Ø Conventional ways to discover materials are 
generally time-consuming and costly. 

Ø Current data-driven approaches are challenging 
and limited due to the lack of accurate, 
comprehensive, and feature-rich databases [2].

Ø This study used Large Language Models (LLMs) 
to automate magnetic materials data extraction 
from literature, creating an enhanced database.

Ø Using this database, we developed ML models   
to classify materials and predict properties. 

Ø Using this models, we identified new materials.

Methods

Ø We collected more than 50,000 DOIs of scientific 
articles from Elsevier journal. 

Ø Articles were downloaded initially in XML format.
Ø We developed an XML parser and table parser to 

convert them into a plain text.
Ø Next, we built a GPTArticleExtractor [3] workflow 

to extract required information from the articles in
.json format using LLMs.

Ø Finally, we compiled a database of magnetic 
materials.

Database Compilation:

Model Development:
Ø We developed machine learning models, including 

Random Forest (RF), XGBoost, and Ensemble 
Neural Network (ENN) to classify materials and 
predict Curie and Néel temperatures.

Figure: Workflow for the database compilation to material screening

Database Statistics: 
Ø We have developed a database of 26,706 

magnetic materials.
Ø 65% of materials are ferromagnetic (FM)

and 33% are antiferromagnetic (AFM).
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Screening of High-Performance Compounds:

Ø 22% of the FM compounds have a Curie 
temperature greater than 600K.

Ø Identified 19 AFM compounds with Néel temperature greater than 100K.

(a) Predicted vs Actual Néel Temp. Plot (b) Absolute Error Distribution Plot

Table 1: Lists of High Curie Temperature FM Compounds Screened Out by Our Models Ø Model: RF, ENN, XGBoost
Ø Dataset Size: 5,389
Ø Feature: Generate from

Chemical Composition

Ø Best (XGBoost): 
R2 = 0.85, MAE = 32K,
RMSE = 67K 

Ø A comprehensive database of magnetic materials was built.
Ø This database can be used to train future ML models to predict material properties.
Ø Our ML Models can be employed by researchers to develop next-generation magnetic 

materials through large-scale materials screening.
Ø Our approach is versatile and can be applied to other areas of material science, such as 

superconducting, thermoelectric, photovoltaic, and ferroelectric materials.

Classification Model:
Ø Model: RF Classifier
Ø Classify: FM, AFM, and NM 
Ø Overall accuracy: 90%

Ø Dataset Size: 28,128
Ø Features: Generate 

from Chemical Composition 

Curie Temperature Prediction Models:
Ø Models: RF, ENN, & 

XGBoost
Ø Dataset Size:

Original: 11,923
Balanced: 8,249         

Ø Features: Generate
from Chemical 
Composition

(a) Confusion Matrix

Table 2: Performance Statistics of Model 

(a) Predicted vs Actual Curie Temperature 

(b) Absolute Error Distribution Plot  

Table3: Metrics to evaluate regression models predicting 
Curie temperature 
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Ø Accessed stable magnetic 
compounds from the Material 
Project database

Ø Classified and predicted transition 
temperature using our models

Ø Identified 62 FM compounds with 
Curie temperatures greater than 500K
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Ø Overall, this study presents an effective method for identifying high-performance 
magnetic materials using large language models and ML techniques.
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