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Referee report for evaluation of PhD thesis: 

Pavol Jusko: “Negative ion astrochemistry –a laboratory study” 

 

 

The thesis of Pavol Jusko concerns laboratory experimental investigations of negative ion 

reactions with molecules. Essentially, two reactions are concerned, performed on two 

different experimental setups: (1) associative electron detachment (AED) of hydrogen anion 

to hydrogen atom H
-
 + H  H2 + e

-
; and (2) AED of oxygen anion to hydrogen molecule O

-
 + 

H2  H2O + e
-
, and the corresponding test-systems have been also investigated in that 

experiment. These reactions are relevant to astrochemistry, and since the negative ion 

chemistry is still relatively poorly understood and astrochemical models require relatively 

precise reaction constants to interpret observation and make predictions, the thesis addresses 

relatively topical issues. 

At the very beginning, I must say that although the present thesis is based only on 2 scientific 

articles (and one of them has not been accepted yet at the point of the thesis submission), it 

represents a very good Ph.D. thesis, and I have enjoyed reading it. (That is something which 

one cannot always say about thesis and scientific papers in general.) There are several reasons 

why I suppose it to be a good piece of work: First, it deals with relatively difficult and unique 

experiments and the way the author presents them suggests that he has mastered the elaborate 

experimental techniques. Second, the thesis represents a high standard in terms of formal 

processing –it looks very good graphically, and the English reads very well and I have not 

found any obvious errors or typos. The obviously careful and diligent work on the thesis itself 

suggests that the author has also carried careful and diligent work in the lab. 

The author starts the thesis with an analysis of charged particle motion in electromagnetic 

fields. That is, perhaps, the one part of the thesis which I could imagine being shorter. 

Although it is essential to the present experimental techniques it can be all found in many 

textbooks and monographs. On the other hand, the author summarizes it very nicely in his 

thesis so that it can be used as a “textbook” by his followers on the experiment. In that I could 

see the value of putting such a detailed basic text into the thesis.  

Subsequently, he describes the individual parts of the experiments and presents some test 

measurements. Also here the author is doing a good job and the experiments can be 

understood from his text. I also find the test measurements presented in the thesis of great 

value for the students, who will work on the experiments afterwards –here in the thesis they 

are given some “standard data” to which they can always compare and test their own 

measurements. 

Finally, in Chapters 4 and 5 the results on the above mentioned two experimental systems are 

discussed. They are also treated in the attached articles and I have no doubts about the quality 
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of the attached papers. It is also positive that in the text the author adds to the stuff contained 

already in the articles some additional test and comparative measurements. 

There is relatively little said in the thesis about the lasers used for the electron 

photodetachment in the second study. For example, what are their intensities (photon number 

densities)? What are the photodetachment cross sections? Is there any laser intensity 

dependence of the signal and of the spectra? I would appreciate if the author could somewhat 

elaborate on this issue in his defence. 

There is another point which I got interested in while reading the thesis: these are certainly 

very difficult experiments –how universal are they, what is their prospect? In other words, 

what other systems (of astrophysical or other relevance) can be studied with them? 

In summary this thesis represents a good PhD thesis demonstrates the student’s capability 

of independent scientific work, and it fulfils all the requirements for a Ph.D. thesis in the 

present field. 

V předkládané práci student prokázal tvůrčí schopnosti a práce splňuje požadavky kladené 

na disertační práci v daném oboru. 

 

Michal Fárník 

 
 


