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Materials science
publications in perspective



Share of countries in materials science publications
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Impact factors of various research fields

Nanoscience & Nanotechnology
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B. S. Kademani, A. Sagar, G. Surwase, K. Bhanumurthy: Publication trends in materials science: a global
perspective, Scientometric, 2012.



Main impact parameters

In a given year, the impact factor of a journal is the average number of
citations received per paper published in that journal during the two
preceding years.

The immediacy index is a measure of how topical and urgent work is; it
is calculated based on the papers published in a journal in a single
calendar year.

The Hirsch (/A )index is an index that attempts to measure both the
productivity and impact of the published work of a scientist (also can be
calculated for the discipline, topic or journal). /-index equals / papers each
of which has been cited in other papers at least A times.



Impact factors of some materials science journals
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Why we write a paper and what is
the difference with report?



Why?

e To tell the world about your exciting new
results.

e To tell the world that you advanced the
knowledge in your field.

e To announce that you exist and active.
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Why paper, not report?

e Re

port is an account of what has been done:

methods; materials; results

e Re

e Re
e P3

hort is a technical document with details
hort is written for a limited audience

ver is account of scientific advance, hence

analysis, discussion and conclusions are very
important

e Paper is written to a wide audience (peers).

11



What is important in
writing a paper
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IDEA: what is it about?

e New results.

e New explanation or interpretation.
e New point of view.

e Review of a field.

e Discussion

13



EXPRESSION:
why and how do I express the idea

e Background and state of the art: Introduction.

e Reason for doing the research and writing a paper:
Introduction.
e Thorough and clear description of
v' Technique, methods, materials;

v' Results;
v Highlight what is new.

e Detailed discussion using your own ideas and
references.
¢ (Clear conclusions relevant to the aims and the text.

14



IMPRESSION:

how do I impress the reader (reviewer, editor)

Clear and logical writing

v
v
v
v
v

Good English

Short sentences

Logical and clear structure of the paper;

Understanding and explaining of what is done and why;
Fluent transitions and connections of paragraphs and sections

Each result should be commented on, no loose ends

Clear, good quality figures with clear captions

Good, up to date and adequate references, incl. to “fathers-founders”
Brief but comprehensive writing showing the respect to the reader

There are no “smal

|II

error bars, references, unified style etc.)!

things (abbreviations, units, punctuation, scale bars,

15



Scientific paper
step by step

16



Title

e This is the most read part of your paper: the decision to read or not your
paper depends on the title.

e (Clear message — what is the paper about.
e Brief — right to the point.
e Attractive — attracts the eye and the mind

Tensile testing of aluminium alloys with nanoparticles
Improvement of mechanical properties of aluminium alloys with nanoparticles
Effect of nanoparticles on mechanical properties of aluminium alloys

Mechanisms of nanoparticles influence on aluminium alloys: structure and
mechanical properties

17



Abstract

e An abstract is a summary of completed work. In a minute or less a reader
can learn the rationale behind the study, general approach to the problem,
new, and important conclusions or new questions.

e Write (or review) your summary after the rest of the paper is completed.

e An abstract should stand on its own so do not refer to any other part of the
paper such as a figure or table.

e Focus on summarizing results - limit background information to a sentence or
two, if absolutely necessary.

e Abstract must be consistent with what you reported in the paper.

e Correct spelling, clarity of sentences and phrases, and proper reporting of
quantities (proper units, significant figures) are just as important in an
abstract as they are anywhere else.

http://www.ruf.rice.edu/~bioslabs/tools/report/reportform.html 18



Introduction

e Describe the importance (significance) of the study - why was
this worth doing in the first place? Provide a broad context
(literature review, state-of-the-art).

o Identify the gap in knowledge — this is your objective!

e State your specific hypothesis(es) or objective(s), and describe
the reasoning that led you to select them.

e Describe how you plan to bridge this gap — reach the objective.

e Be specific.
e Avoid too broad a review: The reader does not want to read everything
you know about a subject.

e Do not write: “nobody did this before”. Almost for sure — somebody did
this before! Use “to the best of out knowledge..” or “only few references

144

exist....”.

http://www.ruf.rice.edu/~bioslabs/tools/report/reportform.html 19



Methods and Materials

A key concept is to keep this section as concise as you possibly can.

The objective is to document all materials and general procedures, so that another
individual may use some or all of the methods in another study, reproduce your results
or judge the scientific merit of your work.

It is not a step by step description of everything you did, nor is a set of instructions. In
particular, it is not supposed to tell a story.

Report the methodology (not details of each procedure that employed the same
methodology) Describe the experiment completely, including such specifics as
temperatures, volumes, processing time, cooling rate, etc.

Refer to standard procedures whenever possible.

Report how procedures were done, not how they were specifically performed on a
particular day, e.g. do not describe the paper that you used for grinding and how long
you polished the sample.

Omit all explanatory information — save it for the results and discussion.

http://www.ruf.rice.edu/~bioslabs/tools/report/reportform.html 20



Results

Summarize your findings in text and illustrate them, if appropriate, with figures and
tables. A photo or graph may say more than text — use this!

In text, describe each of your results, pointing the reader to observations that are
most relevant.

Describe how the results is relevant for reaching the objectives.
Arrange the data in a logical way NOT the way or sequence how you got them.

All data should be supplied with error analysis, use SI units, use clear and same
denominations.

Do not discuss or interpret your results (discussion), report background information
(introduction, discussion), or attempt to explain anything (unless you write Results
AND Discussion).

Never include raw data or intermediate calculations in a research paper.

Do not present the same data more than once, do not duplicate Table by Figure and
vice versa.

Text should complement any figures or tables, not repeat the same information.

http://www.ruf.rice.edu/~bioslabs/tools/report/reportform.html



Discussion

The objective is to provide an interpretation of all your results and support for all of your
conclusions, using evidence from your experiment, new ideas and generally accepted
knowledge (references). The significance and novelty of findings should be clearly described.

Explain all of your observations as much as possible, focusing on mechanismes.

Decide if each your initial hypothesis is supported, rejected, or if you cannot make a decision
with confidence. Do not simply dismiss a study or part of a study as "inconclusive."

Try to offer alternative explanations if reasonable alternatives exist. Use references and
general knowledge. Do not speculate or just list possibilities.

When you refer to information, distinguish data generated by your own studies from
published information.

Do not repeat the results and do not describe them in Discussion.

Research papers are not accepted if the work is incomplete. Draw the conclusions based
upon the results that you have.

You may suggest future directions, such as how the experiment might be modified to
accomplish another objective.

Specify where to go next? The best studies open up new avenues of research. What
questions remain?

http://www.ruf.rice.edu/~bioslabs/tools/report/reportform.html 292



Conclusion

e Conclusion is not a summary of your work, hence not
an abstract.

e Each of the conclusions should be based on the results
and on the discussion: hence, has routes in your paper.

e You may suggest further direction of research in
conclusions if this is based on your discussion.

e Conclusions can be bulleted (numbered) or presented as
concluding remarks as plain text.

23



Acknowledgement

e Acknowledge funding (in many cases — a contractual
requirement)

e Acknowledge discussions with industrial partners and
external experts

e Acknowledge contribution of technical staff if essential

e Individuals who contributed essentially to the results, to
the analysis of the results and to writing or editing the
paper are usually included as co-authors

24



What happens after?

25



Internal and external review

e Have I covered all bases?

e Have I get the agreement of all co-authors?

e Would I refer to the paper like mine?

o Which journal shall I target: scope, format,
ranking, quality of the paper?

e Have I complied with all requirements of the
journal?

e Whom may I recommend as reviewers?

26



Peer reviewing process

e Initial screening by Editor for compliance with
journal scope and scientific quality (about 30%
rejected)

e Paper is sent to 1-3 reviewers

e Reviewers assess the paper based on criteria and
give comments and recommendations (50%
reject; 40% major revision)

o Editor takes decision (50% reject)

27



Reviewing criteria (example)

A. Is the paper:

[ ] Suitable for publication without alteration?

[ ] Suitable for publication subject to minor revision?

[ ] Suitable for publication after extensive re-writing?

[ ] Unsuitable for publication?

[ ] Unsuitable for that particular journal/proceedings

B. If suitable for publication, would you classify the scientific content as:

[ ] Innovative/Outstanding?

[ ] Good?

[ ] Worthy/Acceptable?

C. Is the paper of special topicality and/or quality such as to merit publication in a higher
ranked journal?

D. Do the title, abstract and summary/conclusions give a sufficiently balanced picture of
the contents of the paper?

E. Are all the figures and tables necessary for the understanding of the text? Please state
those which may be omitted if any.

F. Assess the quality of figures/tables. Are there any changes required?

G. Is this paper likely to be cited?

H. Specific remarks (please give here a brief conclusion on the quality of the paper):

28



Importance of novelty and proper conduct

o Novelty statement — important part of modern
submission, helps you to briefly summarize
achieved advance in knowledge

e References and permissions — use whenever
appropriate, it costs you almost nothing but may
cost you a lot!

e Never take somebody’s material and use it
without proper permission — you may be
blacklisted.

29



Final remark

o Write clear, brief and logically.

o Use reviewer(s) even before you submit:
supervisor, co-authors, colleagues.

e The flaws (exp. in style) are best seen from
outside.

e Do not argue with the reviewers (unless it is
really a matter of scientific principle), use their
remarks to the benefit.

30



Final remark

Reviewer comment:

“This is poorly written and
Sﬂiﬂﬂm urmnutr::rd. I do mit
recommend it for publication.”

How NOT to respond:

H”"I!l'_?;l #&ﬂ.uj lrE'l-riﬂwe.rI I krvorwr
w Ol ‘I gonna
wheﬁil:"s my turn to mﬁﬁm

Correct response:

+/ “The reviewer raises an interest-
ing concern. However, we feel
the reviewer did not fully com-
prehend the scope of the work,
and misjudged the results based

on incorrect assumptions,
WwwWu.phdecemics.com
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