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	Reviewer’s comment

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

	Author’s Feedback (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 offers a concise yet integrated understanding of how fabrication parameters influence the structural, optical, and vibrational properties of CuO thin films. The systematic correlation of characterization results provides valuable guidance for optimizing CuO-based materials for optoelectronic and energy applications, making it a useful reference for the scientific community.
	

	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.


	The systematic correlation of characterization results provides valuable guidance for optimizing CuO-based materials for optoelectronic and energy applications, making it a useful reference for the scientific community.


	

	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 relevant but include many older studies, and recent literature is not adequately represented or properly cited. The authors should update the reference list with more recent publications and ensure consistent in-text citation throughout the manuscript.
	

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


	Yes
	

	Optional/General comments


	The authors have reported a research manuscript entitled “Optimization and Characterization of CuO thin films: A Review”. The present article is well organized but needs significant editing before its acceptance. Therefore, the manuscript is recommended for acceptance after major revision, subject to satisfactory incorporation of all suggested corrections and improvements. The author must respond to the following comments and make required corrections:

1. The abstract clearly summarizes the key characterization techniques and findings; however, it would benefit from a more explicit statement on the significance of this review compared to existing literature. The authors are encouraged to briefly highlight what new insights or optimization trends are uniquely discussed in this work.

2. For improved clarity and scientific rigor, the authors should ensure consistency in terminology and units (e.g., Raman modes notation, absorbance/band gap discussion). Additionally, correlating structural, morphological, and optical properties more quantitatively with substrate temperature would further strengthen the impact of the review.

3. The introduction provides a broad overview of CuO thin films and their applications; however, it should be expanded to include a more coherent and critical discussion of recent advances, particularly emphasizing the influence of fabrication and post-annealing parameters on structure-property relationships.

4. The authors are encouraged to explicitly state the knowledge gap addressed by this work and clearly differentiate it from existing reviews on CuO thin films.

5. The discussion of deposition techniques would benefit from a clearer justification for selecting spray pyrolysis, including a concise comparison with other commonly used methods in terms of cost, scalability, and film quality.

6. To enhance the scientific impact, the authors should clearly articulate the unique contribution of this review, particularly the integrated analysis of structural, morphological, Raman, and optical characterizations in relation to annealing temperature-driven optimization of CuO thin films.

7. Authors should provide pertinent literature outlining the relevance of the present study in the introduction section. Authors may take help/cite recent research papers on nanoparticles published by various researchers to make the literature-rich:

https://doi.org/10.1016/j.ccr.2024.215750, https://doi.org/10.1515/ijmr-2023-0343, https://doi.org/10.1016/j.scenv.2024.100160, https://doi.org/10.1142/S0219581X24500108
https://doi.org/10.1016/j.inoche.2023.111084, https://doi.org/10.1007/s11356-025-36735-3 

8. Section 2 provides detailed experimental parameters; however, the description is repetitive and lacks clarity in several places. The authors are encouraged to streamline the text, remove redundancies, and improve grammatical accuracy to enhance readability and reproducibility.

9. There are inconsistencies in reported substrate temperatures, spray distances, and preparation steps across the section. The authors should clearly standardize and tabulate key deposition parameters (precursor concentration, substrate temperature, spray rate, nozzle–substrate distance, gas flow rate) for better clarity.

10. The chemical role of hydrochloric acid as a catalyst and pH stabilizer is briefly mentioned but not sufficiently justified. A short explanation supported by references would strengthen the scientific rationale behind pH control and defect minimization.

11. The mechanism of spray pyrolysis deposition is qualitatively discussed; however, the section would benefit from a concise schematic explanation or a clearer linkage between deposition stages and resulting film quality.

12. The section includes a wide range of characterization techniques; however, the overall narrative would benefit from clearer sub-section transitions to improve logical flow between structural, morphological, vibrational, and optical analyses.

13. The authors are requested to replace all unclear images with high-resolution versions and ensure that every figure is correctly numbered, cited, and clearly explained at the appropriate place in the manuscript.

14. Several numerical values (crystallite size, lattice constants, roughness, band gap) are reported without uncertainty or error analysis. Including standard deviations or measurement limits would enhance the reliability of the reported data.

15. The interpretation of XRD peak intensity variation with temperature should be refined, as intensity changes may arise from preferred orientation, film thickness variation, or improved crystallinity rather than lattice expansion alone.

16. FTIR results are briefly presented but insufficiently integrated into the discussion. The authors should explicitly link Cu–O vibrational modes observed in FTIR with Raman and XRD evidence to confirm phase formation.

17. SEM micrographs suggest grain coalescence at higher temperatures, yet the discussion lacks quantitative justification. Image analysis or statistical grain size distribution would significantly strengthen the morphological interpretation.

18. AFM roughness evolution with temperature is reported; however, its implications for optical absorption, carrier transport, and device performance should be explicitly discussed.

19. Raman spectral shifts and intensity variations are attributed to micro-stress and defects, but the influence of phonon confinement and crystallite size effects should also be considered.

20. The band gap values derived from Tauc plots assume direct transitions; the authors should justify this assumption with literature support or discuss the possibility of mixed transitions.

21. The comparison with previous studies is extensive but largely qualitative. A concise comparative table summarizing key parameters (method, temperature, band gap, grain size) would enhance the review value.

22. The section would benefit from a concluding paragraph summarizing the optimization trends identified across all characterization techniques and clearly stating the optimal temperature range for high-quality CuO thin films.

23. The conclusions appropriately summarize the main experimental findings; however, the section would benefit from improved language clarity and conciseness. Several sentences are repetitive, and grammatical revisions are needed to enhance readability and scientific tone.

24. While the effects of substrate temperature are discussed, the conclusions should more clearly emphasize the key optimization outcome, such as the optimal temperature range for achieving improved crystallinity, surface morphology, and optical performance.

25. The broader implications of the results are only briefly mentioned. The authors are encouraged to strengthen the conclusion by explicitly linking the observed properties of CuO thin films to potential device applications and future research directions.
26. The reference list is extensive and relevant; however, formatting inconsistencies are evident throughout (author names, journal titles, volume/issue style, punctuation, and DOI presentation). The authors should carefully revise the references to strictly follow the target journal’s citation guidelines.

27. Several references appear duplicated or closely repetitive (e.g., similar works by the same authors and identical DOIs). The authors are encouraged to remove redundancies and ensure that each cited reference uniquely contributes to the discussion.

28. Some references cited in the list are not clearly discussed or directly linked within the main text, while a few in-text citations lack corresponding reference entries. A thorough cross-check between in-text citations and the reference list is recommended to ensure completeness and accuracy.
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	Are there ethical issues in this manuscript? 
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