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1. This article investigates the temperature-pressure phase diagram of the calcite 1 to calcite 2 phase transition using first-principles atomistic calculations based on density functional theory.
2. The mechanism of this phase transition is identified as phonon softening, and the specific phonon mode is documented.
3. The computed phase boundary is sensitive to the approximations adopted to describe electronic exchange and correlation, and the inclusion of ad hoc corrections describing van der Waals interactions are found to be significant in improving agreement with available observations of phase stability.
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May be slightly imbalanced: The article presents the information in a generally reliable way, but there are minor points of consideration that could be explored further or claims that are not fully backed by appropriate evidence. Some perspectives may also be omitted, and you are encouraged to use the research topics section to explore the topic further.
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The article “The temperature - pressure phase diagram of the calcite 1 - calcite 2 phase transition: A first-principles investigation” provides a comprehensive overview of the effects of temperature and pressure on the stability of calcite polymorphs. The authors use first-principles atomistic calculations based on density functional theory (DFT) to investigate this phenomenon, and their results are compared to available experimental data.
The article is generally well written and provides a thorough description of the methods used in their research, as well as a detailed discussion of their findings. However, there are some potential issues that should be noted when considering its trustworthiness and reliability. Firstly, while the authors do discuss some potential sources of bias in their work (e.g., approximations adopted for electronic exchange and correlation), they do not provide an exhaustive list or explore all possible sources in detail. Additionally, while they do note that their results are sensitive to these approximations, they do not provide any evidence for this claim or explore any potential counterarguments or alternative explanations for their findings.
Furthermore, while the authors do discuss some potential applications for their research (e.g., controlling crystal growth via amino acids or partial substitution), they do not provide any evidence for these claims or explore any potential risks associated with them (e.g., environmental impacts). Additionally, while they note that carbon dioxide injection into subterranean reservoirs may be used for carbon capture and storage, they do not provide any evidence for this claim or explore any potential risks associated with it (e.g., leakage).
In conclusion, while this article provides a comprehensive overview of its topic and presents its findings clearly, there are some potential issues that should be noted when considering its trustworthiness and reliability; namely, lack of exploration into possible sources of bias/error in their work; lack of evidence/
[bookmark: _Toc5]Topics for further research:
· Sources of bias in density functional theory
· Potential risks of crystal growth control
· Carbon dioxide injection for carbon capture and storage
· Environmental impacts of crystal growth control
· Leakage risks of carbon capture and storage
· Alternative explanations for calcite polymorphs stability
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