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	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. 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 paper presents a study analyzing giant magnetoresistance (GMR). The authors present three models to analyse this phenomenon.

Simple model: This model is based on the two-channel model and allows an initial understanding of the operation of GMR.

Advanced model: This model is based on the Valet-Fert theory and introduces spin diffusion to describe the spin accumulation at interfaces, improving the accuracy compared to experimental measurements.

Finally, the full model: which is based on the Boltzmann function and describes the GMR phenomenon more accurately, including boundary conditions and temperature effects.

The proposed models allow understand the GMR Phenomenon. the paper presents a computational analysis to contrast the results obtained using the full model. The results suggest that GMR devices could be more efficient in cold environments.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes
	

	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 should be improved in order to publish the article considering the following comments.

-CIP and CPP are mentioned, which are defined later in the text, which makes it difficult to read.

-Expand the methodology: ther are not information of how many models are implemented, since they talk about solving Boltzamn's equations, but it is not clear if all the mathematical models allow it.

-Expand the results section, which models were implemented and wich were the results obtained
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript appears to be scientifically sound, as it considers established models, such as the Valet-Fert theory and the Boltzmann equation, which are fundamental in the study of GMR devices. It also presents different types of modeling from simple to complex. It also performs a Temperature Validation, which reinforces the applicability of the model.

However, it considers that to be publishable it must have a comparison with Experimental Data, which would give more strength to the conclusions. In addition, a deeper discussion is required on some parameters such as spin relaxation and temperature dependence, their origin and values ​​used.

Furthermore, there should be a more extensive discussion of the restrictions, although it mentions some such as lack of hysteresis and non-linear effects, there is no evaluation of the cases in which each of the three models can be implemented and in which cases.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	I consider that the fundamental studies on GMR are included, but there are few recent works cited, therefore, in order to up to date the paper it must include most recent research in the field.
	

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


	The manuscript is understandable, but needs a revision in English to improve its clarity, precision and academic style. I recommend a thorough revision focused on grammar, fluency and scientific coherence. For example, phrases like “Temperature study validates our 2D model” should be “Temperature study validates our 2D model”

“Today, giant magnetoresistors are used in a wide range of fields, from education to space and industrial applications.” This could be rephrased for fluency:

“Today, giant magnetoresistors are widely used in a variety of fields, from education to industrial and space applications.”

“The GMR effect increases by a factor of 3 between -150°C and 25°C” could be improved in accuracy and style:“The GMR effect triples when the temperature varies from -150°C to 25°C.”

In some sections, the mathematical and physical terminology could benefit from better structuring to avoid confusion.

Some sentences are repetitive or too colloquial for an academic article. For example:

“This model is complex, but it provides a detailed description of how GMRs work.”

It can be rephrased as:

"Despite its complexity, this model provides a detailed quantitative description of how the GMR works."

Some paragraphs repeat ideas without providing additional information. Consolidating some sections would improve flow.
	

	Optional/General comments


	In addition to the comments included above,

-The assumptions of each model are not fully discussed. Also, the limitations section is very brief.

-There are some sections where ideas are repeated (for example, in the description of the 2D model and in the final discussion). This affects the flow of the paper.

-Although the paper presents a solid theoretical analysis of GMR, it does not discuss in detail how these models can be applied in real technological devices, such as magnetic sensors or spintronic memories. Therefore, a section on the possible practical applications of the presented models should be added, mentioning their relevance in industry and experimental research.
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