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The purpose of this report is to obtain an independent review from the members of PhD defense Jury 
before the thesis defense. The members of PhD defense Jury are asked to submit signed copy of the 
report at least 30 days prior the thesis defense. The Reviewers are asked to bring a copy of the 
completed report to the thesis defense and to discuss the contents of each report with each other before 
the thesis defense.  

If the reviewers have any queries about the thesis which they wish to raise in advance, please contact the 
Chair of the Jury. 

Reviewer’s Report 

Reviewers report should contain the following items: 

• Brief evaluation of the thesis quality and overall structure of the dissertation. 
• The relevance of the topic of dissertation work to its actual content 
• The relevance of the methods used in the dissertation 
• The scientific significance of the results obtained and their compliance with the international 

level and current state of the art 
• The relevance of the obtained results to applications (if applicable) 
• The quality of publications 

The summary of issues to be addressed before/during the thesis defense 



This is a very interesting and, potentially, solid thesis. It details a highly interdisciplinary work, which 
bridges biology, solid mechanics, advanced materials and nanophotonics. The work involves the 
investigation of various aspects of the functionality of diatom algae on different scales: (i) colonies 
suspended in water, (ii) individual living cells and just frustules, and (iii) diatomite powder. The 
underlying efforts represent a tremendous amount of work carried out by the candidate, which has 
already resulted in 8 peer-reviewed publications, where the candidate is a lead author (including 
Scientific Reports, Photoacoustics and Physical Chemistry and Chemical Physics), another 9 co-authored 
papers (including Nanomaterials, ACS Photonics and ACS Applied Nano Materials), 2 book chapters and 
13 oral talks given by the candidate at national and international conferences and workshops.   

The candidate’s research presented across Chapters 4, 6 and 8 is novel and of a high standard, as would 
be expected of work already published in good peer-reviewed journals. Such work is time consuming 
and requires the mastery of scientific principles across disciplines, which the candidate may not have 
been originally trained in, and the candidate should be applauded for this work. Yet, it feels that the 
thesis has been put together in a rush with some of its sections (and even chapters) appearing more 
finished than others. For instance, chapter 7, which presents a systematic study of the optical properties 
of diatom frustules, is overall of an average quality – most notably, it lacks proper analysis and 
discussion of the obtained results and the novelty of the work there has not been clearly 
communicated. The structure of the thesis also needs improving, as there are considerable overlaps 
between various sections/chapters, duplications and repetitions in the text, while division into sections 
(and even chapters) in some parts of the thesis does not seem to be justified.  

Below I summarize minor and major issues to be addressed, while my comments and recommendations 
can be found in the marked up copy of the thesis attached to this report. 

> Formatting 

The size of pages the candidate chose for her thesis corresponds to Letter, while the current standard is 
A4, I believe.  

> Writing style 

In some places of the thesis the candidate refers to herself using royal “we” and in other places passive 
voice is used. While “we” is perfectly acceptable for an ordinary scientific publication (which is typically 
authored by more than one person), a thesis can have only one author and so the use of “we” does not 
seem appropriate. Hence, my recommendation for the candidate is to use passive voice throughout the 
thesis and refer to herself as “the author” where needed. 

> Thesis structure 

There are a number of shortcomings in the structure of the thesis, which need mending. In particular, 
there are quite a few repetitions and duplications throughout the thesis. For example, applications are 
discussed in the introduction in sub-section 2.4.5 and then again in sub-section 2.5.3, as well as in 
various other parts of section 2.5, yet the entire sub-section 2.5.5 is seemingly dedicated to 
applications. The fabrication of gold-coated diatomite is given in both section 8.2 and chapter 3. The 
detailed description of frustules appears in both sections 5.2 and 6.2. 

Some sections in the thesis contain irrelevant or misplaced pieces of information or discussions. For 
example in MEMS intro section 2.6 the candidate talks about optical structures, photonic integrated 
circuits and optical properties. The thesis introductory chapter features the description of the 



methodology (see, for example, section 2.3) that is later described in chapter 3. One will be surprised to 
find a detailed description of how chloroplasts control their position and orientation in response to 
changing light conditions in section 7.4.3, which is meant to discuss the distribution of electric field 
intensity in a frustule integrated over all incident angles and polarizations. Some methods are descried 
in chapters other than chapter 3 (for example, FLIM visialisation in section 5.4, or research methodology 
in section 6.1) 

Also, I am not convinced that certain chapters are worth being included in the thesis, at least as parts of 
its main body. In particular, chapter 5 is descriptive in nature, providing information on the size and 
shape of frustules, and the distribution of chloroplasts inside the frustules. It does not really feature any 
novelty or intellectual contribution from the candidate (at least, that has not been conveyed) and, 
essentially, just describes the ‘materials’ that the candidate used in her studies (which should have, 
actually, appeared in chapter 3). Chapter 3 contains the description of various methods/techniques, 
many of which are fairly standard and/or well documented anyway. On the other hand, the investigative 
chapters also feature the description of several methods, some of which either overlap with those in 
chapter 3 or appear exclusive to the project. Therefore, the best course of action for the candidate, 
perhaps, would be to leave only the standard methods/techniques in chapter 3, and transform chapter 
3 and 5 into new appendices (or add them to the existing ones). Then, the methods and setups 
developed and/or improved by the candidate exclusively for her projects can be described in the 
investigative chapters in the context of relevant studies.    

> Plagiarism 

Some sections/chapters (e.g., most of section of Chapter 2, Chapters 3, 4 and 5) are seemingly better 
composed and feature better English than others, which suggests that the text there might have been 
copied from published sources. While self-plagiarism (i.e., the use of text from the publications 
authored/co-authored by the candidate) is acceptable, the instances of plagiarism (if it does take place) 
must be avoided all together, for example, by paraphrasing the respective sections of text.  

> Citing candidate’s own papers 

The candidate does not have to (and, in fact, should not) refer to her published papers in the thesis as if 
they represent the sources of additional information. This thesis is not a review of the candidate’s own 
publications – it is the primary source of information for the work the candidate did in the course of her 
postgraduate research. The thesis is, in fact, expected to provide a much more detail account of the 
candidate’s research than the papers she co-authored.  

While it is very good that the candidate has managed to publish her work in a number of peer-reviewed 
journals by now, that did not have to be the case – the candidate’s papers could have been still under 
review or not even submitted. Hence, I recommend the candidate to provide at the beginning of each 
chapter a list of relevant papers she co-authored (e.g., like she has done so far) but, otherwise, write her 
thesis as a self-contained piece of research pretending that the work has not been published yet. 
Correspondingly, rather than referencing her papers in the thesis, the candidate should refer to relevant 
chapters/sections instead. 

Apart from investigative chapters, the candidate also explicitly refers to her own publications in 
introductory chapters, which looks rather odd if not confusing. The introductory chapters are meant to 
give an overview of the existing body of literature on the topic and serve to provide a context for the 
candidate’s postgraduate research detailed in the following chapters. Hence, one does not expect to 



find a review of the candidate’s work in the introduction. If the candidate wants to introduce/mention 
the relevant work that she did outside/prior to her postgraduate research, then I suggest those 
publications should be treated on the same footing as all other papers reviewed in the introduction (i.e., 
without mentioning explicitly their relation to the candidate).    

> Figures 

I expect the candidate to use her original plots and diagrams (i.e., created by her) in the thesis, in which 
case she does not need to refer to her publications in figure captions.  

If, instead, the candidate requires to reproduce certain images or diagrams directly from either her 
publications (say, because they were created by other co-authors) or papers published by other groups 
(e.g., Figure 3), it is my understanding that the candidate needs to obtain copyright permissions from 
the publishers of those works. Once permissions have been granted (it maybe just a matter of checking 
copyright statements of respective publishers, who often allow the re-use of figures in one’s thesis), the 
candidate should add to figure captions the corresponding statements along with justifications/reasons 
for including in her thesis someone else’s results/creations. 

Quite often figure captions appear to have been split across two pages (or even completely moved to 
the next page) – this does not look professional. A figure and its figure caption are a single entity and 
should appear on the same page. For a particularly large figure the candidate should use a whole page. 
If a whole page is not enough then the figure contains too many panels and/or its figure caption is 
unnecessarily detailed. In such case the candidate should consider dividing the figure into several 
separate figures and/or trimming its figure caption. Alternatively, some of the panels/plots may well be 
moved into an appendix, as quite often only few panels in multi-panel figures are properly 
discussed/analysed in this thesis. 

In some figures (and/or plots in figures) the numbers and notations are hard to see because the fonts 
are too small. This is because the candidate elected to squeeze too many plots in such figures. My 
recommendation would be as above – the candidate should divide such figures into several separate 
figures and/or move some plots into an appendix. 

Dividing large figures will also help the candidate avoid copyright issues in those cases when the figures 
are taken from the candidate’s publications. 

> Tables 

As per my comments above regarding figures, the candidate should also use her original tables, in which 
case no acknowledgement or reference to the candidate’s publication is needed. 

Some tables appear split across two pages – this should be (and can be) avoided. Also, some tables need 
mending, as text/numbers in those tables appear corrupted.   

> Acknowledging colleague’s contributions 

Given the tremendous amount of material presented in the thesis, I could not help but wonder whether 
the candidate managed to do all the work herself. If the candidate happened to receive some help with 
collecting and/or preparing samples, developing of apparatus and setups, taking measurements, data 
processing, analysing results, simulations etc., it should be properly acknowledged in the relevant places 
of the text. Also, if the candidate included in the thesis rather large chunks of the work/results that were 
done/collected by others, she needs to explain the reason for doing so (because this thesis is about the 



candidate’s work and the results she obtained). 

> Data analysis and conclusions 

Many plots and tables are presented in the thesis without proper analysis or discussion. The candidate 
needs not to forget that experiments or simulations are conducted in order to test/verify the existing 
theories/hypothesis or find new dependencies/effects not covered by or contradicting the current 
understanding. Otherwise, one’s research activity simply turns into ‘stamp collecting’. I appreciate the 
desire of the candidate to include in her thesis all the data she collected/simulated in the course of her 
postgraduate research, but without interpretation and analysis such data present little scientific value, 
as well as invites one to question the candidates analytical skills and overall interest in the research. 
Therefore, I recommend that the data, the analysis of which has not been commenced or finished yet, 
should be moved from the main text into an appendix, and then the candidate’s intention to carry out 
the analysis of that data in the near future should be indicated in Outlook section (which is, by the way, 
currently missing). 

Also, it would be great to see some sort of conclusions at the end of investigative chapters. For example, 
at the end of MEMS chapter the candidate could have concluded that the mechanical resonance 
frequencies of diatom frustules that were determined in the study were in the right range for certain 
MEMS applications etc. 

Provisional Recommendation 

 

 I recommend that the candidate should defend the thesis by means of a formal thesis defense 

 

 I recommend that the candidate should defend the thesis by means of a formal thesis defense only 
after appropriate changes would be introduced in candidate’s thesis according to the recommendations of 
the present report 

 

 The thesis is not acceptable and I recommend that the candidate be exempt from the formal thesis 
defense 
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ShuvaS
Note
The effect of light trappig is conceptually different from focussing/concentration... A new sub-section here?
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photonic crystal modes is the correct terminology
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Light focussing has nothing in common with the effect of light trapping and photonic crystal modes... 
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ShuvaS
Note
This implies that they were able to somehow change the periodicity of the valve's structure... Is this true? If so, how did the managed to change it?
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ShuvaS
Note
What can one conclude from this fact?
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ShuvaS
Note
So what? Many periodic and quasi-periodic structures do that...
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the characteristics of a photonic crystal

ShuvaS
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This sentence is too long -- split it.
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ShuvaS
Note
So, it was just the periodicity of the refractive index, rather than the photonic crystal-like behaviour, as you stated earlier?
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ShuvaS
Note
Is this spectral or spatial/directional filtration?

ShuvaS
Note
This is nice to know (although, you have already noted this fact several times before), but what does it have to do with light filtering?
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ShuvaS
Note
So far, I have not got a clear idea of what light filtering you are talking about. My best guess is that diatoms can dynamically adjust the intensity of light, which corresponds to the functionality of a variable neutral density filter -- is that so? 

ShuvaS
Highlight

ShuvaS
Note
Wait, I am now confused... You said before that red light does not propagate to the depth and, also, that diatoms are designed to efficiently absorb UV, blue and green... So, how come red light turns out to be important to diatoms?



ShuvaS
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ShuvaS
Note
If red light is being transmitted by a frustule then it escapes the frustule and cannot be used by the living cell, no? To be used, red light must be trapped by the frustule, not transmitted... In any case, my understanding of transmitted, absorbed and trapped paints a different picture of what is good for diatoms... Perhaps, you need to better expplain what happens to light as it enters a frustule, propagates there and exits. 
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ShuvaS
Note
I thought the ability to absorb light is good -- it means diatom can use that light for photosynthesis etc., no? Like green leafs absorb green light for photosynthesis... 
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and far away from the valve what? 

This part of the sentence feels incomplete...
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ShuvaS
Note
Is it not too early to summarize the optical properties before you talked about photoluminescence? Also, why Table 2 does not contain any information on photoluminescence, which, I guess, you also consider as optical properties... 





ShuvaS
Highlight

ShuvaS
Note
This information is not important for understanding of PL. It's the wavelength that is important...
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ShuvaS
Note
There is no need to clarify this -- you have aleardy used "quenched PL" term
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I am not sure what you mean by this...
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Note
quantum confinement of what?
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ShuvaS
Note
"Visual appeal" cam be used in relation to diatoms per se, but not to their optical properties... re-phrase 
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Highlight

ShuvaS
Note
What new technologies have they inspired? Could you name at least a couple and provide relevan references?
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ShuvaS
Note
What do you mean by nanoscale phenomena? Which phenomena?
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ShuvaS
Note
Are you referring here to the material (silica sythesized by diatoms) or diatoms' frustules -- micro- and nano-structures made of silica?
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What does "hybrid" refdr to here? 
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ShuvaS
Note
plasmonics requires metals... how is that possible with biosilica?
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You talked about some applications of diatoms in sub-section 2.4.5. Why not to include it here?
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of modifying diatom...
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diatomite decorated wih plasmonic nanoparticles
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ShuvaS
Note
You discuss possible applications of diatomites in sub-section 2.5.5, no?
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possible applications are in sub-section 2.5.5
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possible applications are in sub-section 2.5.5
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Highlight
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possible applications?

ShuvaS
Note
Many applications have been discussed in 2.5.3, which makes a separate sub-section on applications an odd one Do you really need this  sub-section? If you do, then make sure you are consistent and stick to the structure of the Intorduction that you came up with.  
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Various
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ShuvaS
Note
How is it relevant to the MEMS perspective? Here you are talking about effectively the application of diatoms as photonic crystals, which would be more appropriate in the previous sub-section...
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Why photonic integrated circuits here?
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can be or have been?
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ShuvaS
Note
Try not to mix various things... this section is on MEMS
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Squiggly

ShuvaS
Note
I am not sure what you are trying to say here... please re-pharse
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ShuvaS
Note
This chaper does not really porvide the description of the materials used in your studies (diatoms, their frustules etc.)

ShuvaS
Highlight

ShuvaS
Note
It is assumed that the steps described here, such as sample collection and preparation, the development of apparatus and custom setups, taking measurements, data processing, analysis of results, simulations etc. were all performed solely by you. If you received any help there, our relied on the work/setup/analysis done by others you must clearly acknowledge their contribution. Also, if you included in your Thesis large chunks of the work/results that were done/collected by others you need to explain the reason for doing so (because your Thesis is about your work, your results). 



ShuvaS
Highlight

ShuvaS
Note
I am not convinced that the content of this chapter is important/valuable enough to be included in your Thesis as a separate chapter. It would better fit as an Appendix, since some (if not most) of the methods and setups described here are fairly standard and/or well-documented anyway. If you go down this route, you can introduce the methods and setups that are exclusive to your project (and/or were developed by you) in other chapters at appropriate places.
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ShuvaS
Note
You should start a new paragraph here, since you finished describing thermal regulation circuit and are now talking about the growth chamber...
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Annotations in this figure are unreadable
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ShuvaS
Note
This is a rather odd factor. Was there any particular reason why you chose such a dilution factor? Perhaps, it was dictated by the dilution procedure you used?
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You have already said that in the previous sentence...
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ShuvaS
Note
What about the reflected wave? Further below you also show data in reflection... 
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ShuvaS
Note
So far you have used passive voice... be consistent
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ShuvaS
Note
I find it very confusing to have one chapter dedicated exclusively to methods (Materials & Methods) and then have another chapter (with a different title) also covering some methods. What's the point of Materials & Methods chapter then? Perhaps, it is better to scrap Methods & Materials chapter and integrate its content into other chapters at appropriate places? Alternatively, make Methods & Materials chapter an Appendix. Keep in the Appendix the description of the most common methods you used and move all other methods (the ones that you developed yourself for this project) to appropriate places in the investigative chapters. 
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ShuvaS
Note
What do you measure with a spectrophotometer here: absorption,  fluorescence, luminesence etc?
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Note
Are these the two techniques you have proposed above?
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ShuvaS
Note
I suppose the main objective was to compare the proposed techniques with conventional methods, no?



ShuvaS
Note
Figure lacks annotations. It is impossible to understand what is what. Also, it would help to make both panles larger (especially in panel (b)). What is the top right photo in panel (b) meant to show? Figure caption could have been more descriptive...

ShuvaS
Note
It is very difficult to see what is on this image. Perhaps, you can explain/comment on waht can be seen here in the figure caption...
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ShuvaS
Note
light image of...? light or optical image? What can one see on this photograph -- one diatom, two diatoms, a diatom during cell division??
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or monitored?
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ShuvaS
Note
Did you use the standard technique?
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ShuvaS
Note
other or proposed? 

"Other proposed" implies you have already proposed a number of methods earlier and now is going to propose few more...
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ShuvaS
Note
Why do you think the cell division is slowing down? The average radiant efficiency aftre 45 days is actually decrases rather than stalls, which suggests that the number of cells starts to decrease (cells are dyning), no?
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Highlight

ShuvaS
Note
This is one of the conventional approaches, right? Please clarify...
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ShuvaS
Note
This sort of information is normally given in figure captions...
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as functions of



ShuvaS
Highlight

ShuvaS
Note
Images of what? What am I looking at in those squares?
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Note
This sort of information is normally given in figure captions....
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Note
I am not sure what deviation you are talking about here...
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This does not read well... re-phrase
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ShuvaS
Note
Perhaps, you can come up with abbreviations for your two proposed methods and use those abbreviations throughout the Thesis for additional clarity...
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ShuvaS
Note
There is no need to (in fact, you should not) refer to your published work here. You have already listed all your publications that this chapter is based on at the beginning of the chapter. 

Your Thesis is not a review of your publications. It is, in fact, the primary source of information for the work you have done in the course of your postgraduate research. While it is very good that you have managed to publish your work in peer-reviewed journals by now, that did not have to be the case -- your papers could have been still under review or not even submitted. Hence, do list relevant papers of yours at the beginning of each chapter (e.g., like you do in this Chapter) but, otherwise, write your Thesis as a self-consistent piece of research, which has not been published yet.



As an example, "The first successful photoacoustic visualization of diatom algae is reported in this sub-section below."
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ShuvaS
Note
What are those 3D objects? Could you elaborate on this...



ShuvaS
Highlight

ShuvaS
Note
I expect you to present here an original figure created by you, in which case you do not need to include a reference on your publication in the figure caption. If, instead, you are using a figure from your paper created by somebody else (e.g., a co-author of your paper), then you should explain why you have to include it, acknowledge the co-author’s contribution, and check that the publisher’s copyright allows you to re-use the figure (if it does not say so explicitly, you need to obtain permission from the publisher). In the latter case, you also need to indicate in the figure caption that the publisher permitted you to re-use this figure. 

The same applies to all other figures in your Thesis.
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Note
Same as including figures from your papers -- see my comment to Figure 40. 
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Note
In what way are they in agreement? Please clarify...
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ShuvaS
Note
Why all of a sadden you start talking about fucoxanthin? How is it relevant to to what you have just discussed -- please explain...
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no need to downplay your efforts
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ShuvaS
Note
Is this setup related to the second methid based on fluorescence measurements? If so, say that explicitely, because "a developed optical setup" does not say anything...



Be always clear about your methods... otherwise it is difficult judge on the extent and value of your contribution...
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ShuvaS
Note
Wait... I am lost... Your method is based on measuring (imaging) fluoresence, no? What you are dealing with here seems to be one of the four conventional methods described above - the OD method. Are you trying to improve the OD method? If so, it is not clear at all.
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Light intensity as a function of the relative concentration of diatom cells
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ShuvaS
Note
I thought your second method is based on fluorescence measurments...
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Note
What geometrical parameters? Below you mention only volume. Is there a dependence on, say, the shape, aspect ratio of diatom shells?

ShuvaS
Highlight
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Note
The horizontal axis reads volume, not diameter...
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ShuvaS
Note
Yu better refer to a sub-section, which not only contains this figure, but also the description of the setup...
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Note
This figure belongs to the relevant sub-section of Materials and Methods section 
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ShuvaS
Note
What science/dependencies can one learn in this sub-section? Also, this has nothing to do with the two methods you proposed above. Maybe it describes a new method? -- I am not sure so far. It appears to report on a unfinished development of some setup and, hence, the entire sub-section actually belongs to Materials and Methods section, in my view. 
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Note
Green circles are not clearly seen...
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ShuvaS
Note
It seems like one of many setups described in Materials and Methods chapter... why desribing it in this chapter? 
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details?
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ShuvaS
Note
This section title is not particularly informative... it also rather belongs to Materials and Methods section. 

What you describe in this section is the morphology of frustules of different species -- this what the title should reflect (not how you did that)
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Note
This chapter is descriptive in nature, providing the information on the size and shape of frustules, and the distribution of chloroplasts inside the frustules. It does not really feature any intellectual contribution on your side and, essentially, just describes the "materials" that you will be using in your studies -- something that was missing in Chapter 3. Hence, it seems logical to either combine Chapters 3 & 5 under "Materials and Methods", or keep Chapter 3 as "Methods" and this chapter as "Materials".
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ShuvaS
Note
Is this the title of a sub-section? I guessed (though, the reader should not guess) that the first part is the name of diatoms, but what is the second part supposed to mean?



The same applies to other (?)sub-sections below
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Note
I suggest assigning letters to each panel, move the names of diatoms into the figure caption, and include references to relevant figure panels is subsections below...
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ShuvaS
Note
Again, the title is not appropriate... What you show in this section (using LSM) is how chloroplasts are distributed in selected species of cells.



Confocal laser scanning microscopy is a method and therefore it should appear in Materiasl and Methods chapter.
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ShuvaS
Note
This should be in Materials and Methods section, if not aleardy there... If it is, then why duplicating this information?
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Note
Ok, so what? Does this staement somehow prove a thought above, or is it needed to start a discussion below?
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Note
Why did you have to isolate this sentence into a small paragraph?
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It may not be obvious what system you are referring to...



ShuvaS
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ShuvaS
Note
Again, you confined this sentence to a separate small paragraph. It does not have much sense if not immediately followed by a discussion (in the same paragraph)...
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Note
this means essentially the same as "Interrogating the structure and properties of diatoms down to nanometer scale"... re-work this sentence
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I am not sure you have covered this clearly...
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Note
This was covered in Chapter 3...
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ShuvaS
Note
... and? What do you want to prove/illustrate with this interesting fact?





ShuvaS
Note
You already described the morphology of this diatom in Section 5.2... why doing this here again? Or, alternatively, why providing its description first in Section 5.2? 
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ShuvaS
Note
There is no need to specify this -- MEMS are, by definition, artificial...
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What size?
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ShuvaS
Note
Mechanical response sounds too vague if you want to talk about correlation. What particular aspect of the mechanical response do you correlate with the thickness?
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Why flexibility is important for you?
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ShuvaS
Note
Could you provide more details on this method? Do you have those force-distance curves plotted somewhere (an Appendix, perhaps)? Atleast provide a reference for this method...
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ShuvaS
Note
Bam!... why all of a sadden do you start talking about some diamond cantilever and its geometry? If you now want to discuss the particulars of your experimental methodology and data analysis, it is too late -- you have already presented and discussed the results of your measurements. 



You should have started the current section with this paragraph followed by experimental data and then simulation results...



Also, if you describe the basics of this method in Materials and Methods chapter (and, I think, you do), why do you not provode a reference to the relevant section of that chapter?
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Note
How do you explain this? Any comments?
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ShuvaS
Note
Why is this fact important? -- please explain... If it is not important, then just don't highlight it to avoid confusion.   
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ShuvaS
Note
If this is your conclusion, what is it based on? If this results from somebody else's work, provide a reference...
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of 395
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ShuvaS
Note
This is nice to know, but so what? How is this relevnat to your study of the mechanical properties of frustules? I thought that at the end of this paragraph you would conclude/suggest that it might be better to use frustules (or some of their parts) for MEMS devices... 
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ShuvaS
Note
Was cell 6 similar in size to cells 1-4 or to cell 5? Without knowing this the fact that cell 6 also showed a difference in its mechanical performance does not really mean anything...
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ShuvaS
Note
Could you explain how it is different (based on the results in Figure 64)? Or do you suggest for the readers to work that out by themselves?
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... between the valves or the way they behaved, their mechanical response?
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You repeat yourself -- you already talked about inspiration in the previous sentence
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of what?
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resonance (see that you fix this also in the text below)
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This part should be the begining of the sentence...
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Note
Which spectral range did you consider here (near IR, mid IR, far IR)? And why detecting IR spectrum would help in determining resonance frequencies?



ShuvaS
Squiggly

ShuvaS
Note
in
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ShuvaS
Note
No need to place this information in the figure caption -- you have already showed that at the begining of the chapter...

ShuvaS
Note
Are you talking about the frequecies of thermal vibrations? If so, consider re-pharsing here and in other parts of the text... 
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Note
How does the study done by Inomata et al. apply to your research?
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ShuvaS
Note
Ok, but it would help if you suppliment the table with some kind of analysis/comparison etc. What one can derive from these data? For example, are there significant deviations of calculated values from the measured ones? If so, what is the possible reason? Without any analysis or discussion the scientific value of these data is rather small... the numbers presented in Table 7 are just numbers...



Experiments are conducted not for the sake of collecting data (in the hope that somebody will find it useful) but for testing/verifying the existing theories/hypothesis or finding new dependencies/effects not covered by or contradicting the existing theories etc.
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Note
What can we derive from this fact? For example, does this manifest some kind of limitation when it comes to practical implementation?





ShuvaS
Highlight

ShuvaS
Note
You have calculated those frequencies -- very good. But what should we do with all these numbers? Again, some kind of analysis is in order here.
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Note
This table seems corrupted...
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Note
The plots are to small... notations are almost impossible to see

ShuvaS
Highlight
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Note
Are you referring here to a figure or a table?
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change of laser reflection angle

ShuvaS
Squiggly

ShuvaS
Squiggly

ShuvaS
Note
lesser extent

ShuvaS
Squiggly

ShuvaS
Note
This is section of the text appeared in the previous paragraph...
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ShuvaS
Note
Sorry, I am cofused... Do you mean to say by this sentence that your model was not accurate? If so, why did you not take into account the dome structure in the middle? If the dome structure was not that important for your modelling, then why "However..."?
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The resonance frequency is detremined by two competing factors, namely mass and stiffness
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Note
Here you put too much emphasis on graphen -- one will immediately wonder whether these findings are relevant to frustules in any way....
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ShuvaS
Note
This is nice to know but why should you/we care about graphene-based devices in this Thesis at all? What one expects to see here is a suggestion that while those findings were obtained in the case of graphene membranes, they might also be relevant to diatom frustules…
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ShuvaS
Note
Why do you provide this example in such great detail? Are you implying that this approach can also be employed in the case of frustule-based MEMS? If so, state this explicitly and explain which part of the frustule will be suitable for implementing such an approach...



ShuvaS
Note
You can understand effects or mechanisms but not eigenfrequencies -- eigenfrequencies are just numbers...



Perhaps you want to say "determining the eigenfrequencies..." or "knowing the eigenfrequencies..."
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ShuvaS
Note
Hmm... this sound more like  a motivation for your study under Section 6.6 and, hence, should appear at the begining of the section. 



What one wants to see at the end of the section is some sort of a conclusion of your work. For example, you could conclude that the mechanical resonance frequencies of diatom frustules that you determined in this study are in the right range for some MEMS applications etc. Measuring or calculating frequencies is not enough -- there has to be some intellectual input in the form of analysis or conclusions...
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ShuvaS
Note
What is the nature of the discrepancy, briefly? Without an explanation one will likely conclude that your experiments were poorly designed and your results should not be trusted...
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Note
Put this number in a context or perspective... Is this too much, or too little...maybe this is ideal for some applications?
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ShuvaS
Note
Again, can you say something about the values found? Or you implying that your aim was just to find those values and it's now the job of others to think what to do with them...
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analyzed using approaches like the Fourier modal method
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ShuvaS
Note
I am sure they can be uderstood... but you are writing in your Thesis about things that have done -- not about things that can be done. So, have you understood the optical response of diatoms in more detail by investigating how changes... ?
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Note
It is too early to talk about the method that you used in your study... You first need to motivate your study and set out the problem(s) to be investigated...
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This is a good start for Background section...
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A material per se has niether structuring nor dimensions

ShuvaS
Highlight
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Note
These two sentences have quite an overlap in terms of the information the convey. Try to create just one concise sentence from these two...
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Note
Be careful with the terminology here... First of all you hardly can apply "bend" to just "light" -- it must be beam of light pencil of light. Second, this effect can be observed upon propagation only if light enters the medium at an angle (oblique incidence)... 
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Note
Do you really want to go down the quantum route? Are you going to present anything quantum? If not, then just stick to light-matter interaction (this term is general enough to include the effects of interaction in quantum realm)
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Note
Light and frustule will interact regardless of whether there are periodic patterns of holes etc. I guess you meant to emphasize strong interaction? In that case that will be light-matter interaction (facilitated by photonic crystal effects etc.)
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Highlight

ShuvaS
Note
What kind of model are you talking about? -- I guess you mean numerical model for electromagnetic/optical simulations... but don't let the readers guess.
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Highlight

ShuvaS
Note
You first need to explain why you chose this kind of diatom for your stufy, and only then how you modelled it (based on SEM... ).
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