
 
 
 
 
 
 
 
 
 
  

 

Department of Physical and 

Macromolecular Chemistry  

Faculty of Science 

Charles University in Prague 

Albertov 6, 128 43 Praha 2 

www.natur.cuni.cz Prof. Petr Nachtigall 

e-mail: petr.nachtigall@natur.cuni.cz 

Phone; +420 221951289 

 
Prague, August 16th 2014   

 

Reviewer’s report on doctoral thesis of Mgr. et Ing. Eva Pluhařová 

 
Doctoral Thesis entitled “Solvent effects on ion pairing and photoionization in water” is based on a collection 
of nine papers reporting the results of Eva Pluhařová and co-workers on two phenomena: ion pairing and 
photoionization in aqueous solutions. All these papers were published in top journals in physical chemistry 
(such as J. Phys. Chem. Lett., J. Phys. Chem., J. Chem. Phys.), except one manuscript that has been 
submitted, and these papers are included as appendices. Doctoral thesis itself nicely summarizes the most 
important results on 70 pages of text, including references. Thesis is divided into six parts; following 
Introduction, the relevant computational techniques and basics of corresponding experiments, are concisely 
described in Chapter Methods. Results are reported in three Chapters dealing with force fields for 
concentrated salt solutions, ion pairing by ab initio MD and DNA damage by ionizing radiation and summary 
is provided in the Chapter Conclusions. Results obtained by Eva Pluhařová during her PhD study as well as 
thesis itself are logically interconnected and altogether they constitute well above the average material for 
doctoral thesis.  
 
Thesis is written in good scientific English (except minor mistakes, see below), it gives important equations 
and it is augmented with appropriate amount of graphics. Since all the details about the computational 
models and complete tables summarizing results were already published there was no need to repeat these 
details again in the Thesis. I enjoyed the reading of the Thesis and I do appreciate the balance level of 
description in all parts of the Thesis. Some minor comments together with questions are summarized below. 
The only general criticism I have (and it is not an important one) is that few sentences with the details of the 
model used for particular system would be helpful in the beginning of chapters 3 and 4. However, it is fair to 
say that reader can easily get these details from attached publications. 
 
Few comments: 

 Water molecules are not really visible in Fig. 3.1. 

 Figure captions for Figs 3.3. and 3.4. seem to be wrong; full charges and ECC charges appear to 
be switched in the caption (one can easily check that looking at corresponding paper in appendix). 

 Color scheme for Fig. 5.6. (right panel) is missing. 
 
Few language corrections: 

 page 7: “…, and on top that,…” 

 page 23: “… having more longer range” 

 page 34: “can not” 

 page 51: “on concrete example” 
 
Questions: 

1. It is stated on page 12 that expansion of all-electron density in plane waves is sometimes even not 
feasible. It brings the question when it is computationally feasible? 

2. Justification of the model described in Chapter 3.1 based on the comparison of NDIS and MD 
appears to be a very powerful concept for force-field improvements. Is such approach generally 
used and are corresponding improvements already included in some force fields? 

3. The estimate of systematic error is discussed in Chapter 4.1; however, it is only briefly stated that 
agreement with higher level ab initio and with experimental data is satisfactory. Can you show some 
data based on which is this agreement claimed? 

4. Chapter 5.1. gives the results obtained with and without dispersion corrected DFT (Fig. 5.3). Which 
particular dispersion correction has been used? 

 
In summary, I am pleased to recommend this theses for the defense and I want to stress that this is certainly 
above the average thesis in the field. 
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