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	Reviewer’s comment
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	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 addresses one of the most profound open problems in mathematical physics, the mass gap in Yang-Mills theory, through an unconventional framework based on stochastic particle dynamics and numerical experimentation. Its significance lies in its attempt to build a conceptual bridge between probabilistic simulations, spectral analysis of the Foucault-Planck operator, and the geometric structure of the mass gap—an approach consistent with the philosophy of contemporary “empirical mathematics.” While the work does not claim a rigorous proof of the problem, it offers an exploratory platform that may be useful for generating guided intuitions and stimulating new analytical paths. Therefore, the manuscript holds exploratory and methodological value for the scientific community, especially when read as a numerical-conceptual study rather than a definitive conclusion.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The title is appropriate in reflecting the experimental nature of the work and the probabilistic approach used.

However, it might be preferable to soften the implication of solving the mass gap itself and suggest a more accurate title, such as:

Experimental–Numerical Exploration of Mass-Gap-Like  Behaviour  in Yang–Mills-Inspired Stochastic Dynamics

This modification more accurately reflects the exploratory and representative nature of the model used.
	

	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 in both content and methodology, and clearly presents the main idea.

However, the following is recommended:

An explicit statement at the end of the abstract clarifying that the results are empirical/numerical and intuitive in nature, and not a mathematical proof of the mass gap.

Reducing the density of conceptual terms in the final sentence to better highlight the limitations of the inference.

Adding a clarifying sentence about the limitations (lack of explicit gauge invariance, finite-dimensional approximation) will enhance the scientific balance of the abstract.
	

	Is the manuscript scientifically, correct? Please write here.
	In terms of internal consistency, mathematical formulation, and logical flow of ideas, the manuscript is scientifically coherent within its adopted framework.

The connection between:

PSO dynamics, the Foucault-Planck effect, an effective spectral gap,

is a mathematically acceptable connection as a structural analogy, not as a strict physical correspondence.

The crucial point here is that some passages may be read unintentionally as alluding to a direct solution to Clay's problem, which necessitates more precise linguistic emphasis to clearly distinguish between:

“spectral gap analogue”  - “Yang–Mills mass gap theorem.”
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The bibliography is extensive and relatively recent, and includes:

Standard references (Peskin–Schroeder, Tong, Risken),

Recent engineering and spectroscopic works, Preprints.

Important professional note:

Some references that claim “proof” of the mass gap are un-reviewed or controversial publications.

It is advisable to refer to them with greater linguistic caution, or to describe them explicitly as claims or proposed proofs.

Adding one or two references to the critical literature on the difficulty of the problem (constructive QFT skepticism) may improve the balance.
	

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


	The English is generally good and suitable for academic publication, with a few points to note:

There is a tendency towards rhetorical flourishes in some sections (Discussion, Conclusion).

Some sentences are quite long and could be shortened for clarity.

Mild copy-editing would suffice.
	

	Optional/General comments


	The work is very rich in numerical and conceptual details, and perhaps longer than necessary for a single article

It could be considered for future division into: A numerical methodology paper - A theoretical-intuitive
The work is strong in terms of concept and numerical effort, but it needs:

Finer-tune the language of the claims,
A clearer distinction between the representational model and the actual Yang-Mills theory,

A reduction in the suggestion of solving the open-ended problem.
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	Are there ethical issues in this manuscript? 


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

There are no apparent ethical issues. The work is entirely theoretical/numerical.
	

	Are there competing interest issues in this manuscript?
	There is no indication of a conflict of interest.
	

	If plagiarism is suspected, please provide related proofs or web links.
	There is no clear suspicion of plagiarism. The style and content are internally consistent.
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	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”


I declare that I have no competing interest as a reviewer.
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	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)
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