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We sincerely thank the editor and both reviewers for their constructive comments and valuable suggestions on our manuscript. We have carefully addressed all comments, updated the text, corrected typographical and unit errors, and expanded the quantitative discussion regarding precursor chemistry and characterization protocols. All changes in the revised manuscript have been highlighted for ease of review.
Point-by-Point Response to Reviewer 1
Comment 1: The manuscript addresses an important topic in nanoscience and advanced materials research... More quantitative discussion regarding how seven-month aging modifies precursor chemistry and subsequently affects film growth would improve the scientific depth.
· Response:
We thank the reviewer for this insightful suggestion. We have expanded the Methods and Results & Discussion sections to include a quantitative, mechanistic discussion of how seven-month precursor aging alters the chemical kinetics of the sol-gel network. Specifically, we discuss how continuous, slow ambient micro-hydrolysis and condensation:

progressively transform short-chain precursor species into larger oligomeric/polymeric metal-oxygen-metal (M-O-M) clusters, thereby increasing solution viscosity and dynamic drag during spin coating. We correlate this viscosity evolution directly with the observed reduction in film thickness, the broadening of Urbach energy (), and the narrowing of the optical bandgap ().
Comment 2 & 3: The manuscript is understandable but contains several grammatical issues, awkward sentence structures, and inconsistent technical expressions. Careful language editing is recommended to improve readability and ensure professional scientific communication.
· Response:
We appreciate the feedback. The manuscript has undergone a comprehensive English language revision and proofreading. Structural ambiguities, awkward phrasing (e.g., in the abstract and results section), and formatting inconsistencies (e.g., mixing of commas and decimal points) have been systematically corrected to adhere to standard international scientific publishing standards.
Point-by-Point Response to Reviewer #2
Comment 1: Table 1 lists thickness in Angstroms alongside nanometers, seems redundancy, choose 1, unless the present of both units is justifiable. Also, line 2, 122.08 was wrongly read as 12.28 nm. Correct it.
· Response:
We agree with the reviewer. The redundant Ångström column in Table 1 has been removed, and all thickness values are now presented strictly in nanometers (nm). Furthermore, the typographical error in row 2 of Table 1 has been corrected from 12.28 nm to 122.08 nm (corresponding to 1220.8 Å).
Comment 2: What ambient conditions (temperature, light exposure, humidity, seal type) were maintained during the seven-month precursor aging period to ensure controlled evolution?
· Response:
We have now explicitly detailed these controlled ambient conditions in the Methods section. The 0.5 M precursor solution was stored in a desiccator at a controlled temperature of 30.3a relative humidity of approximately 30% RH, and an ambient illumination level of 225 lux measured using a lux meter, to prevent uncontrolled moisture absorption and maintain stable aging dynamics over the 7-month period

Comment 3: Did the precursor solution exhibit macroscopic changes during storage, such as precipitation, color shift, or gelation, and was any pre-filtration applied prior to spin coating?
· Response:
We have added these details to the Methods section. No macroscopic gelation, precipitation, or color shift was observed during the 7-month aging period. However, a slight increase in dynamic viscosity was noted due to slow oligomerization. To ensure film uniformity and remove any potential microscopic particulates, the aged precursor solution was filtered through a 0.22  PTFE syringe filter immediately prior to spin coating.
Comment 4: How was the UV-Vis light absorption of the underlying Si substrate accounted for during optical characterization, given that Si absorbs strongly across the UV-visible range?
· Response:
We have clarified the baseline correction protocol in the Methods section. For UV-Vis spectroscopic measurements of films deposited on opaque p-type Si (100) substrates, specular reflectance mode was utilized, and a bare, pristine p-type Si (100) substrate subjected to the same cleaning procedure was used as the reference baseline. This ensured that substrate absorption and reflection contributions were properly subtracted prior to calculating the absorption coefficient ().
Comment 5: Could the authors provide FESEM or AFM micrographs to verify how seven months of aging impacted film surface roughness, porosity, and grain boundaries? This is optional, unless available to include in the text.
· Response:
We thank the reviewer for this constructive suggestion. Because FESEM/AFM surface topographies were not collected during the initial experimental run and instrument availability is constrained, we have expanded our physical and structural interpretation in the text. We connect the observed Urbach energy increase (0.13 eV  0.66 eV) and lattice parameter shift to microstructural manifestations such as grain-boundary defect states, local stress variations, and potential microscopic porosity shifts induced by aging and Ru substitution.
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