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	PART  1: Comments



	
	Reviewer’s comment

	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 investigates the structural, dynamical, and electrical properties of liquid MgSiO3 under compression using molecular dynamics simulations. MgSiO3 is a key component of planetary mantles, and understanding its liquid-state behavior at high pressure is important for geophysics, magma ocean models, and high-pressure materials science. The study provides useful atomistic insight into pressure-induced coordination changes and transport behavior in silicate melts. The results may contribute to ongoing efforts to link melt structure with physical properties under extreme conditions.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title is generally suitable and reflects the main content of the manuscript.
However, it could be slightly improved for clarity and precision.

Suggested alternative title (optional):
Structural, Dynamical, and Electrical Properties of Liquid MgSiO3 under Compression: A Molecular Dynamics Study
	

	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 summarizes the main objectives and findings of the study. However, it would benefit from minor improvements.
Specifically, the authors should:

1- Briefly mention the simulation temperature and pressure range,

2- Clarify the main conclusions regarding diffusion and electrical conductivity trends,

3- Slightly reduce descriptive details and emphasize the key physical insights.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound in terms of general methodology and physical trends. The structural evolution (coordination changes of Si and Mg under pressure) and the qualitative behavior of diffusion coefficients are consistent with previous studies. However, some interpretations, particularly regarding electrical conductivity, require further clarification and justification. Minor inconsistencies between figures and textual descriptions should also be corrected.
1. Choice and validation of the interatomic potential (critical issue)

· The simulations rely on a classical pairwise potential referred to as the “Oganov potential.” However, the manuscript does not provide sufficient justification for its applicability to:

· liquid MgSiO₃ at very high pressures (up to 30 GPa),

· transport properties such as self-diffusion and electrical conductivity,

· pressure-induced coordination changes beyond tetrahedral environments.

Modern studies of MgSiO₃ liquids increasingly rely on ab initio MD or machine-learning potentials, which have been shown to capture subtle changes in bonding, coordination, and transport more reliably. In this context, the use of an older pairwise potential requires explicit and quantitative validation.

At minimum, the authors should:

· compare pressure-dependent coordination numbers and Si–O/Mg–O bond lengths with recent AIMD or ML-based studies,

· discuss known limitations of the chosen potential,

· clarify whether the potential was parameterized or tested for conductive or diffusive properties.

Without such validation, the reliability of the reported diffusion coefficients and electrical conductivities remains questionable.

2. Electrical conductivity methodology

Electrical conductivity is derived from diffusion coefficients using an Eyring-type or Nernst–Einstein–like relation. This approach is highly simplified and neglects:

· ion–ion correlations,

· collective transport effects,

· possible breakdown of the Nernst–Einstein relation at high pressure and density.

No discussion is provided regarding the validity of this approximation under deep-mantle conditions. Furthermore, the manuscript lacks a meaningful comparison with recent theoretical or AIMD-based conductivity studies of MgSiO₃ melts.

As a result, the absolute values of electrical conductivity should be treated with caution, and the conclusions drawn from them are currently not well supported.

3. Structural analysis: largely descriptive

The manuscript contains extensive descriptions of coordination statistics, bond-angle distributions, and sharing geometries (corner-, edge-, face-sharing). However, the analysis remains largely qualitative and descriptive.

For a modern journal audience, the authors should:

· quantify the evolution of tricluster and higher-order oxygen species,

· explicitly analyze the fraction of bridging vs. non-bridging oxygens,

· demonstrate statistically how changes in intermediate-range order correlate with diffusion anomalies.

At present, the link between structural heterogeneity and anomalous transport behavior is suggested but not convincingly demonstrated.

4. Consistency and interpretation of dynamical results

The discussion of diffusion coefficients contains inconsistencies. In some places, the manuscript states that diffusion “first decreases then increases” with pressure, whereas the figures suggest a non-monotonic behavior that differs between species (Si, Mg, O).

The authors should:

· clarify these trends unambiguously,

· ensure consistency between text, figures, and conclusions,

· provide a more rigorous physical explanation for the observed anomalies.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list includes several relevant and well-known studies. Recent works are cited, which is appropriate. Nevertheless, the discussion would benefit from a clearer comparison with recent high-pressure molecular dynamics studies of MgSiO3 melts, especially concerning transport and conductivity properties.
	

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


	The English language requires improvement. There are grammatical errors, awkward sentence constructions, and imprecise scientific expressions throughout the manuscript. A careful language revision by a fluent English speaker is strongly recommended to improve clarity and readability.
	

	Optional/General comments


	The manuscript contains valuable data but would benefit from a more quantitative discussion linking structural changes to dynamical and electrical properties. Improving the clarity of figures and strengthening the discussion section would significantly enhance the overall quality of the paper.
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	Reviewer’s comment
	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)

No ethical issues are identified in this manuscript.
	

	Are there competing interest issues in this manuscript?
	I declare that I have no competing interest as a reviewer.
	

	If plagiarism is suspected, please provide related proofs or web links.
	No evidence of plagiarism is detected.
	


	PART  3: Declaration of Competing Interest of the Reviewer:



	Here reviewer should declare his/her competing interest. If nothing to declare he/she can write “I declare that I have no competing interest as a reviewer”
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	Guideline
	MARKS of this  manuscript

	Give OVERALL MARKS you want to give to this manuscript 

( Highest: 10  Lowest: 0 ) 
Guideline: 

Accept As It Is: (>9-10)

Minor Revision: (>8-9)

Major Revision: (>7-8)

Serious Major revision: (>5-7)

Rejected (with repairable deficiencies and may be reconsidered): (>3-5)

Strongly rejected (with irreparable deficiencies.): (>0-3)
	7.6
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