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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.


	This manuscript integrates the Asymptotic Iteration Method (AIM) with Machine Learning (ML) to predict vibrational energy levels of diatomic molecules, addressing computational challenges in traditional quantum mechanical methods. It demonstrates that ML models, particularly Support Vector Regression (SVR), can approximate these calculations with high accuracy. The study also advances physics-informed machine learning, offering new insights into hybrid AIM-ML frameworks with applications in spectroscopy, computational chemistry, and materials science.
	

	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.


	1. The abstract could briefly mention the significance of integrating physics-based Asymptotic Iteration Method with data-driven Machine Learning for better interpretability.

2. The last sentence in the conclusion could emphasize future applications rather than only highlighting limitations.


	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically accurate and well-founded.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are extensive and cover a range of foundational and recent works in quantum mechanics, AIM, and ML applications in molecular physics.
However, additional references on physics-informed in hybrid quantum- and traditional Calculation models could further support the discussion.
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5. William, E. S., Inyang, S. O., Okon, I. B., Akinde, O. A., Inyang, E. P., Aka, M. U., ... & Ekerenam, O. O. (2025). Theoretical computation of eigenenergies, expectation values and thermodynamic functions of shifted Deng-Fan-Hellmann potential in external fields. Computational and Theoretical Chemistry, 115068. https://doi.org/10.1016/j.comptc.2025.115068

	

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


	The manuscript is well-written, with a strong technical presentation. However, minor grammatical inconsistencies and sentence structures could be refined for improved readability.
	

	Optional/General comments


	The introduction effectively motivates the study, but adding a brief discussion on the broader implications of hybrid AIM-ML models beyond diatomic molecules, such as their applicability to complex molecular systems, would enhance its impact. Additionally, providing more clarity on the computational efficiency of ML models compared to AIM, particularly in terms of training time versus AIM calculations, would strengthen the argument for ML’s advantages. Finally, incorporating a flowchart summarizing the AIM-ML workflow could improve accessibility for interdisciplinary readers and enhance the overall presentation of the methodology.
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