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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 provides a comprehensive thermodynamic and superstatistical analysis of a harmonic oscillator with position-dependent mass, a system of growing relevance in semiconductor physics, nanotechnology, and quantum engineering. By deriving exact energy spectra and evaluating key thermodynamic quantities, the work deepens the scientific community’s understanding of how mass deformation influences quantum behavior, confinement effects, and thermal responses. The study also introduces superstatistical corrections, offering valuable insights into non-equilibrium and structurally inhomogeneous quantum systems. Overall, these findings contribute to the development of more accurate theoretical models for nanoscale materials and quantum devices where spatial mass variation plays a critical role.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The current title does not fully reflect the superstatistics part or the deformation parameter, which is a major contribution.
Suggested Improved Title: Thermodynamic and Superstatistical Analysis of a Harmonic Oscillator with Position-Dependent Mass
	

	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.


	Your abstract effectively summarizes the core results—thermodynamic behavior, the role of deformation parameter α, and superstatistical observations.
Here is a revised version combining the above suggestions (you may use or modify):

In this work, we investigate the thermodynamic and superstatistical behavior of a harmonic oscillator with a position-dependent mass (PDM), modeled through a quadratic deformation parameter α. Using the exact energy spectrum obtained from a Hermitian kinetic operator formalism, we evaluate key thermodynamic quantities such as the partition function, entropy, specific heat, internal energy, and Helmholtz free energy. Our results show that increasing α enhances confinement effects, leading to reduced entropy and specific heat, and smooth variations in thermal quantities that indicate the absence of phase transitions. Additionally, the incorporation of superstatistics provides deeper insight into non-equilibrium fluctuations and the influence of deformation on generalized Boltzmann factors. The study highlights the significant role of mass deformation in shaping quantum thermal responses and offers valuable implications for nanoscale and semiconductor systems with spatial inhomogeneity.
	

	Is the manuscript scientifically, correct? Please write here.
	Yes — the manuscript is largely scientifically sound, but I recommend several clarifications, minor corrections, and one important consistency check before publication.
The core theory and derivations appear correct and appropriate for the problem studied — the Hamiltonian ordering, variable change, quantization condition, energy spectrum, and thermodynamic identities are all applied in a standard, acceptable way.
To make the manuscript fully robust and referee-ready, address the clarifications above (superstatistics derivation & normalization, α\alphaα interpretation and limits, entropy units/negative values, data-availability contradiction, and minor typos), and add one short benchmarking check against a known limit or previous result.

Explicitly state the ordering-parameter choice (Mustafa & Mazharimousavi) and briefly mention consequences of other orderings (possible effect on energy levels) so referees see you considered ordering ambiguity.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The manuscript contains a reasonable number of references, including classic works on position-dependent mass (PDM) quantum mechanics and thermodynamic analysis. Several references are recent (2020–2024), which strengthens the paper’s relevance. However, the citations related to superstatistics, applications of PDM systems in nanomaterials, and thermodynamic studies of deformed quantum systems can be improved to make the literature review more complete and up-to-date.

Overall, the references are acceptable but can be strengthened with a few recent and high-impact additions.


	

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


	The language of the manuscript is understandable but requires revision to meet scholarly communication standards. Several grammatical errors, long sentences, and inconsistencies in terminology affect readability. I recommend a careful language polishing—preferably by a native English speaker or a professional editing service—to improve clarity, flow, and technical precision.
	

	Optional/General comments


	The manuscript presents an interesting study on the thermodynamic and superstatistical behavior of a harmonic oscillator with position-dependent mass, an area that continues to attract attention in quantum mechanics, nanoscale physics, and complex systems. The work is mathematically sound and the results are clearly demonstrated through analytical expressions and numerical plots. The topic is relevant, and the manuscript has the potential to contribute meaningfully to the literature on PDM systems and deformed quantum models.

However, to further enhance the clarity and scientific impact of the paper, the authors are encouraged to refine the abstract, improve the organization of some sections, and provide stronger motivation for the choice of deformation parameter and superstatistical model. A more detailed comparison with existing literature and clearer physical context would make the manuscript more accessible to a broader scientific audience. Additionally, careful language editing would significantly improve readability and presentation quality.

Overall, the manuscript is a valuable contribution, and with the recommended revisions, it can reach the level expected for publication in a scholarly journal.
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