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	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	· - The study addresses a highly relevant topic in the field of computational chemistry and materials science by integrating machine learning (ML) methods with traditional quantum methods to predict vibrational energy levels in diatomic molecules.

· - The combination of the Asymptotic Iteration Method (AIM) with ML models is innovative and has the potential to reduce the computational costs associated with traditional quantum methods.

· - The use of three ML models (Random Forest, Gradient Boosting, and Support Vector Regression) to compare their performance is adequate and provides a comprehensive view of the predictive capabilities of each model.

	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Yes
	

	Is the manuscript scientifically, correct? Please write here.
	Yes
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are sufficient to support the work and most of them are recent except for two which are from 2006 and 2007.
	

	Is the language/English quality of the article suitable for scholarly communications?


	Yes
	

	Optional/General comments


	· - In some parts of the article, especially in the theoretical section, the writing could be clearer. For example, the equations and derivations could be explained in a more accessible way for readers unfamiliar with the AIM method. In addition, some figures and tables could be improved to make them more informative and easier to interpret.

· - It would be advisable to expand the dataset to include more diatomic molecules and possibly more complex systems, such as polyatomic molecules, to evaluate the generalization of the models.

· - It would be interesting to explore the use of deep learning techniques, such as convolutional neural networks (CNNs) or recurrent neural networks (RNNs), to further improve accuracy and generalization.

· - Including experimental data to validate the ML models would be an important step in demonstrating the applicability of the approach in real-life situations.

· - The figures and tables could be improved to be clearer and more informative. For example, the axis labels in the figures could be more descriptive, and the tables could include more details about the results.
The study acknowledges that the accuracy of ML models depends largely on the quality and diversity of the training data. However, it does not discuss in depth how the generalization of the models could be improved for application to more complex molecules or systems with different properties. It would be useful to include a more detailed discussion of how these limitations could be addressed, for example, through the use of deep learning techniques or the expansion of data sets.

Although several traditional quantum methods (such as Hartree-Fock, DFT, etc.) are mentioned, a direct comparison between the results of AIM-ML and these methods is not made. It would be beneficial to include a comparison with at least one of these methods to better contextualize the efficiency and accuracy of the proposed approach.

Although the ML models demonstrate high accuracy, the article does not discuss the physical implications of the results in depth. It would be interesting to explore how ML predictions relate to the physical properties of molecules and how they could be used to gain additional insights into molecular dynamics. The study uses an internally generated dataset using AIM, but it does not mention whether external validation was performed using experimental or other data sources. Including experimental data to validate the models would improve the credibility and applicability of the proposed approach.
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