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ML methods for studying phase transitions
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● General problem: Identification of phase transitions from data analysis. 

● Specific goal: To estimate the critical temperature of a system (Ising 
model) using  a multi-layer perceptron. 

● Research question: Can internal descriptors of the NNs' inner behavior be 
used to characterized phase transitions ?

 Terin, R. C., Arenas, Z. G., & Santana, R. (2024). Identifying phase transitions in physical systems with neural networks: a neural 
architecture search perspective. arXiv preprint arXiv:2404.15118.



Data generation
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1. Generating samples of the Ising 
configurations at different temperatures. 

Ising model in a 2d (8x8) lattice. 

● 1000 configurations corresponding to 
26 temperatures were  generated.

● 30 optimal neural network 
configurations were selected.
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1. Generating samples of the Ising 
configurations at different temperatures. 

2. Training a neural network to predict the 
temperature using a (training) subset of the 
data.

3. Evaluate the neural network performance 
using a (test) subset of the generated data. ● MSE used as loss function. 
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1. Generating samples of the Ising 
configurations at different temperatures. 

2. Training a neural network to predict the 
temperature using a (training) subset of the 
data.

3. Evaluate the neural network performance 
using a (test) subset of the generated data. 

4. Evaluate the neural network behavior for 
data corresponding to different 
temperatures using neuron coverage 
metrics.



Results   
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