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1. This article investigates the temperature-pressure phase diagram of the calcite-I to calcite-II 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 sensitivity of the results to the treatment of electronic exchange and correlation is addressed through the use of both the generalized-gradient approximation (Perdew-Burke-Ernzerhof, PBE) and hybrid (Becke-three parameters-Lee-Yang-Parr, B3LYP).
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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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This article provides a detailed investigation into the temperature - pressure phase diagram of the calcite -I to calcite -II phase transition using first principles atomistic calculations based on density functional theory. The authors provide a comprehensive overview of previous experimental studies that have been conducted in order to establish the effects of temperature and pressure on this transition, as well as providing an analysis of molecular dynamics simulations that have been performed in order to explore this transition.
The authors then go on to describe their theoretical approach, which includes using quasi harmonic approximation and first principles lattice dynamics in order to compute the phase boundary as a function of pressure and temperature. They also discuss how they are addressing sensitivity issues by using different approximations for electronic exchange and correlation, such as global hybrid exchange, generalized gradient approximation and ad hoc corrections describing van der Waals interactions.
The article is well written and provides a comprehensive overview of previous research into this topic, as well as providing an in depth description of their own theoretical approach. The authors also provide clear explanations for why certain approximations are being used in their calculations, which helps to ensure that their results are reliable and trustworthy. Furthermore, they provide an animation demonstrating how phonon softening leads to calcite II formation which further enhances understanding of their findings. 
In terms of potential biases or missing points of consideration, it should be noted that while the authors do discuss some potential sources for errors such as approximations used for electronic exchange and correlation, they do not address other possible sources such as numerical errors or inaccuracies due to finite size effects or finite temperature effects. Additionally, while they do mention some potential applications for their findings such as carbon capture storage or biomineralization processes, they do not explore these applications in any detail nor do they consider any potential risks
[bookmark: _Toc5]Topics for further research:
· Numerical errors in first principles calculations
· Finite size effects in atomistic simulations
· Finite temperature effects in phase transitions
· Carbon capture storage applications
· Biomineralization processes
· Potential risks of calcite-II phase transition
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