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Comments to the Author 

Mitra et al. present a benchmark of their Periodic Density Matrix Embedding implementation on a well-

known, prototypical system for the study of surface adsorption, namely CO@MgO.  

The details of the method are presented and the results are properly benchmarked against full periodic 

calculations, showing internal consistency and documenting the cluster size needed for a converged 

result in this particular case. 

I believe that the work is sound and suitable for publication, but at the same time I find the paper quite 

technical and I do not think that the findings are potentially of interest to a broad community, also 

considered that the system itself is more than well known (which is good for benchmarks). I therefore 

consider the article more suitable for other journals such as. JPCC or JCTC. 

I have a number of more detailed comments. 

- The use of pseudopotentials is mentioned only in passing. Do the authors believe that their findings 

would change in the case of an all-electron calculation? Why or why not? 

- The Density Fitting equations (4,5,6) are rather standard molecular density fitting. I wonder whether 

there is a truly added value in reporting them explicitly rather than just citing the relevant references. 

- I believe that reformulation of the MP2 or CCSD equations so to never reconstruct the full 4-index ERI 

is common practice in Density Fitting algorithms, so I might be missing the novelty of the author's 

approach. 

- It is mentioned that calculations are performed on a 32-core processor, but it is not clear whether the 

code is parallelized, and according to what scheme (memory shared, replicated, ...). This is critical in 

understanding the data reported on memory usage. 

-The memory requirements are reported in a rather empirical way, mentioning which calculation 

manages to 'get through' if a certain amount of Gigabytes is granted (e.g. Figure S2). It would be much 

more interesting to know the actual memory occupation for each of the quantities involved.  

 



- The authors use the term "performance" in a rather broad way, referring from time to time to either 

quality of the result or need for memory resources. On the other hand the time required for a 

calculation is never mentioned. 
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