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Objective:

Background:

Methods: Results:
The focus of this research is to develop a framework for 
optimizing perovskites by utilizing Large Language Models (LLMs) 
to analyze UV-Vis data and guide the generation of a database of 
absorption spectra. 

● Perovskites provide an alternative material for solar panels, 
which have the potential to be cheaper and more effective 
than current solar panels. However, due to the large amount 
of possible combinations – discovery and processing are 
costly.

● LLMs like Open AI’s ChatGPT or Meta’s Llama models are 
impressive, but have to be trained on more niche topics such 
as Perovskites.

● UV-Vis spectroscopy is used to measure the absorption 
spectra (the wavelength of light that gets absorbed) of 
Perovskites, which can be used to calculate the bandgap.

● Bandgap refers to the amount of energy needed move an 
electron off its valence shell, which could be used to 
generate a current.

Future Work:
● Create a framework to analyze UV 

spectra of perovskites under light 
degradation over time.

● Explore LLM applications in combination 
with other machine learning methods.

● Explore other LLMs with more weights.

1) Perovskite Processing 2) UV-Vis Analysis

3) Model Training and Testing

Meta’s Llama 2-7b-Chat model was unable to 
consistently predict the quality of a samples 
bandgap. The LLM would switch from showing 
promising output, and correct predictions to 
incorrect outputs and nonsense. Prompting the chat 
with examples of good and bad samples did not 
positively affect the accuracy but instead made it 
less accurate. Prompting that gave the LLM an 
identity and a task, with data performed better.

In comparison to the traditional ML methods, the 
results were much more accurate. Using 
cross-validation, the highest accuracy recorded was 
0.90 through Logistic Regression.

 

Good samples have a 
strong shoulder 
between 700-800 nm

Traditional Machine Learning: Supervised Learning Methods – Classification

LLM: Prompting

Scikit-learn is a frequently used Python library with access to multiple classification algorithms. 
For this research, I used the most common Supervised Classification Algorithms (Random 
Forest, Logistic Regression, Support Vector Machine, K-Nearest Neighbors, and Naive Bayes) to 
categorize the sample data into Good or Bad labels.

UV-Vis Test Data Training Prediction Good / Bad

This indicates that the 
Perovskite formed correctly, 
and can act as a semiconductor

Prompting techniques included one-shot and zero-shot, with 200 points of textual data 
being given to the LLM in the form of wavelength vs counts between the 800-600 
nanometers wavelength range.

One shot: Providing one complete example of the task you ask the LLM to perform.
Zero shot: Asking the LLM to solve a task without any prior examples given.


