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	Reviewer’s comment
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	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 provides a valuable numerical investigation into the optimization of the Back Surface Field (BSF) layer in silicon heterojunction (SHJ) solar cells — an area of continued relevance for high-efficiency photovoltaic (PV) technologies. The study contributes to the understanding of how BSF thickness and doping simultaneously affect key PV parameters such as Voc​, Jsc​, fill factor, and overall efficiency. Its systematic TCAD-SILVACO simulations bridge the gap between physical modeling and practical design optimization, offering insights that can guide both academic research and industrial device engineering. The work strengthens the knowledge base necessary for achieving cost-effective, high-performance SHJ solar cells.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The current title is technically accurate and descriptive of the study content. It is suitable for a scientific audience, though slightly long.

Suggested shorter alternative (optional):
“Numerical Optimization of BSF Thickness and Doping in a-Si:H/c-Si Heterojunction Solar Cells.”

	

	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 abstract is comprehensive, technically sound, and clearly summarizes the methodology, key findings, and implications. However, it could be made more reader-friendly by:

· Including numerical results explicitly (e.g., range of efficiency improvement in %).

· Briefly stating the simulation conditions (e.g., AM1.5G, 25 °C) for context.

· Replacing some abbreviations (e.g., Voc​, Jsc​) with their full forms once, for accessibility.

Suggested minor revision:
Add a sentence such as:

“Under standard AM1.5G illumination and 25 °C, the optimized BSF (≈10 nm, 10²⁰ cm⁻³) achieved a simulated efficiency of 24.8 %, representing a 3 % improvement over baseline.”


	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound. The modeling approach (two-diode formalism coupled with TCAD SILVACO-ATLAS drift–diffusion simulations) is appropriate for this class of devices. The analysis correctly links BSF physical parameters to photovoltaic behavior and interprets results in line with established semiconductor physics. Figures and interpretations are consistent with the literature on SHJ optimization.
Minor improvements could include:

· Quantitative error or sensitivity analysis to validate simulation accuracy.

· Clarification of assumptions (e.g., fixed interface trap densities, constant optical stack).

· Inclusion of a brief comparison with experimental benchmarks to reinforce practical relevance.


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list is strong, current, and well-balanced, with several recent sources (2023–2025) from Nature Energy, Nano Energy, and Progress in Photovoltaics. This demonstrates good engagement with the latest developments.
Optional suggestion: Include one or two experimental benchmarking studies or recent TCAD modeling papers (2024–2025) on a-Si:H/c-Si passivating contacts to further contextualize results.
	

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


	The manuscript is written in clear, formal scientific English. The structure and terminology are appropriate for scholarly communication. Only minor grammatical or stylistic improvements are needed—for instance, reducing sentence length in the abstract and standardizing units/spaces (e.g., “10 nm” instead of “10 nm”).
Overall, the English quality is good and publication-ready after light copyediting.
	

	Optional/General comments


	  Figures are informative; however, axis labels and units should be checked for consistency.

  Consider summarizing the key numerical findings in a concise table for quick reference.

  Adding a graphical abstract showing efficiency vs. BSF thickness/doping could enhance visual appeal and clarity.

  The conclusion is strong and well-aligned with results; you may briefly mention possible experimental validation or future fabrication steps.
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