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1. Introduction

1.1 Scope of the Seminar

1.1.1 Goals - What you should learn

What You Really Should Learn

What things should you learn in this seminar that you don't know already? Well, there are several items:

Learn how to give a presentation - a scientific presentation, to be precise.
You must have done this before in High School, and you may have given famous talks at birthday parties, in your ....
(insert the club of your choice) club, or wherever - but odds are that you have not yet given a scientific talk. This
means that you must learn how to do that.
Learn how to write a scientific paper.
We know that you have written a lot of essays in your High School days. We suspect that you weren't all that good
at it - like many of the engineers and scientists that preceded you (including possibly the Prof). The bad news it that
the average engineer or scientist will have to do a lot of writing as part of the job. The good news is that whatever
you write will not be judged by your German or English teacher anymore, but by me - a fellow engineer and
scientist.
Learn how to research the facts that go into your presentation and the paper that goes with it.
In contrast to the "humanities" (or "Geisteswissenschaft", as the call it in Germany), it is not good enough that you
declare your personal opinion to be the benchmark (as we call it), and that diverging opinions voiced in the books
that you have happened to read and remember are simply wrong. Sorry - but you must actually know the facts and
refer to them in your paper. As long as you are not a professor or of similar exalteld status, nobiody is interestetd in
your opinion.
Learn how to handle some of the technicalities
(most of which you should already know, by the way), but also a bit about the idiosyncracies of the scientific
presentation culture. .
Learn some (minor) topic of Materials Science real well
- because that's what your presentation will be all about.

As a minor topic on the side, you will get a first glimpse of the fact that science is made (and sold) by humans, with the
vagaries and irrationalities intrinsically connected with this sobering fact of life.
 

What you Might Learn on the Side

There are certain things that you could learn in additon to the stuff you must learn. Your are free to take or leave the
opportunities offered. Some topics are

English.
It might come as a surprise, but all mature Materials Scientists and Engineers are fluent in English (not counting
more or less weird accents). Your choice is to either become fluent too, or not to become a material scientist and
engineer. In this course you can practice your English actively and passively, but it's up to you.
Team work.
You cannot possibly know what the term "team work" really means in the world of science and engineering, but you
can get a first glimpse here. Consider the options: The IQ (intelligence quotient) of a team can either be higher or
lower than the average IQ of its members. In the first case a team can achieve more than the sum of its individual
members, in the second case we call the team the .... (insert the name of your favorite idiot committee; e.g. the
committee responsible for the German "Rechtschreibreform" the government of ..., or any "Akkreditierungsverein").
Engineering teams must be of the former variety (or the team members would face unemployment rather quickly).
How to conduct a scientific discussion,
or how one can be extremely critical of each other - and still remain best friends.

No Kiel Prof. of Materials Science will try to pound these things into your head, however. We do not grade your English
etc. So don't worry, be happy.
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1.1.2 How it is Done

Basic Organization

In the first part of the seminar we will cover the "theory". Look at chapter 2 - 5 of these Hypernotes to get an idea of
what that entails.
In the second part of the seminar we will receive and discuss the presentations and papers of the individuals and groups.

In the final part we will discuss what we have learned and analyze the strong points and the shortcomings of the
seminar (and of the participants).

There are some well-defined rules for this seminar as put down in the link. You will understand what these rules
mean after we have gone through chapter 2 - chapter 4.
 

What You Must Do to Get Your ECTS Credit Points

There are a few very simple rules that you must obey if you want your credit points.

1. You must participate. You may miss classes with valid excuses at most twice.

2. You must make a presentation and meet certain minimum requirements for that as stated in what follows.

3. You must hand in a written version of your presentation on deadline, meeting the minimum requirements defined
later.

   

Grading

Since this study course is accredited, we must give a grade. This has never been done before for participation in
seminars, but sacrifices are necessary if bureaucracy is to flourish.
The way it will be handled is:

You (for individual talks) or your team (for group presentations) will be given a grade for your presentation by the the
Prof. in charge (after consulting with his or her assistants). The grade will be based on content and on delivery (and
on obeying the rules)
Same thing once more for your paper.

The final grade will be the "felt" average of the two individual grades; i.e. it is not calculated but simply determined by
"feeling" by the Prof. in charge.
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2. Presentation

2.1 General Points

2.1.1 What is a Presentation?

Presentation vs. Lecture

What is a presentation? Is it different, for example, from a lecture about the same general topic? How about the
difference between a presentation and a political speech (that may win you an election or may start a war)? Are the
"presentations" made by sales people what we mean with this word?
Well - yes and no. Let's look how a scientific presentation relates to the examples made.

First, a presentation is never the same as a lecture. The latter is an inducement for you to learn something; it
guides you for work that you must do yourself. There is no way that just listening to a lecture will do the job
intended. The Professor, by the way, will typically not give a damn about the expectations of his audience. He can't
do that if he does what he (or she, of course) is supposed to do. In other words: He has to consider the
expectations of his colleagues, your future employers, the "Akkreditierungsanstalt" and so on more than your, the
students, expectations.
Nobody, however, expects the audience to a presentation to go home and start work on what they have heard;
even if the audience did not fall asleep. What you must expect, after people heard your presentation, is that they go
home and forget pretty much everything of what they have heard. If you want your audience to remember anything,
you must rub it in a way that is best suited to the audience you have. Big difference to a lecture!
Of course, there are similarities, too. A lecture or a presentation may only induce you to go to sleep - but that just
serves to show that there might be good and not so good lectures or presentations.

So be realistic. Ask anyone four weeks after they had listened to a presentation of Mr. Scientist, what exactly they
remember. The very best you can expect is:

"Mr. Scientist gave a pretty good presentation, but I have to think for a minute about what exactly".
"His point was, I believe, that you will not a get a good grade in the seminar if you don't apply yourself".
"He looked kind of cute". (Don't forget, there is a growing number of female scientists and engineers).

Far more often the reply will be:

"What presentation?"
"Oh, you mean the guy who kept mumbling to the blackboard?"
"OK, now I remember. He was either for or against the Bachelor - Master system; I don't recall".,

Quick! Recall any presentation you heard in the last two years. Yes? Somethings coming up? Good! What do you
remember?

See what I mean?

A presentation, once more, is not a lecture. It is also not a kind of (regular) examination. The audience is not trying to
find out how much you know.

The (small and highly qualified) audience hasn't asked you: "Mr. Up There, would you tell us - in detail - how to
make a good sword?". The audience assumes that you actually not only know what you are presenting, but that
you know a hell of a lot more about the subject than you will present in your talk. If all you know is exhausted after
you talked about 20 min - 30 min, your presentation will be lousy by definition.
In other words: a presentation is not primarily for your benefit; it's not for demonstrating that you actually did some
work in the lab. It's for giving your audience relevant information that it didn't have before.

However, there are also times when your presentation will be used to judge your ability for some job / project:

Let's look at examples.

Your presentation in a "Habilitationsverfahren" or a "Berufungsverfahren" (formal steps on the way to a
Professorship in Germany). It's not what you say, but how you picked your topics and presented them. (If the
slightest doubt will come up that you actually don't quite know your topic, you're simply out).
The presentation of your research results from your post-doc time at a big company that is considering to
hire you (happened to me thrice). The higher-up managers in the audience may take your presentation as
one input parameter for judging you.
Your presentation of your project to your Boss (and his buddies) at the company you work for. Your career in
the company may depend on that.
Your product presentation at the big convention. If no orders come in, you are in trouble.
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OK - not all of the examples above involve scientific presentation, but they all have one thing in common: If you don't
get your message (note the singular case!) across with positive associations from the recipient, you better had kept
your mouth shut up.

So the long and short of this is:

In any presentation you are always trying to "sell" a message to the audience.
The best you can do is to get one main message across, and, if you are really good, a few more vague
associations going along with the message.
If anyone remembers your message after a few weeks, he or she will also have some vague memories of how
well you did this.
The science part in all of this is actually only that your message must be based on facts and that it must
meet some simple rules of ethical scientific behavior.

Let's look at an example for this:

"I believe that solar energy will supply 12 % of the electrical power in Germany by 2012" is a clear message,
but not science. Who cares about your believes?
"After having analyzed various trends and facts, as pointed out in detail before, I predict that solar energy will
supply 12 % of the electrical power in Germany by 2012" is a scientifically correct message, but not ethically
acceptable behavior, because, as you know and your audience already suspects, you didn't do the work but
just purloined the data of some other researchers.
"After having considered the trends and facts found in .....(give the reference), and juxtaposed them with the
completely different point of view as found in numerous publications of the American government and the coal
industry, I do follow the prediction that solar energy will supply 12 % of the electrical power in Germany by
2012. Now you're talking science and you do it ethically!

Scientific Presentations vs. Sales Talk

Is there a difference, after all, between a scientific presentation and a sales talk?

Well - yes. The difference is that you are a scientist and not a salesman. You want to get your message across,
and for that you may use any (ethical) trick known to mankind and salesmen, but you don't give a damn about what
the audience does with your message. You give them your results and findings, perhaps together with your
interpretation. This being science, they don't have to "buy" it. They can try to find flaws in your reasoning (and if they
do you humbly admit defeat), or go to the lab and do their own experiments with results that may or may not agree
with yours.
Scientific fights may start (more often than you would believe), lasting for years. You can fight back, you can resign,
you can change your field, but you never try to convince your opponents with wrong arguments (note that I'm not
saying in so many words that this is what salesmen do), because you know that in the end the truth will always win
- it's science, man!
 

"Hidden" Presentations

It was already mentioned above: there might be times when you are giving a presentation without knowing it.

The maybe most important example for a hidden presentation is when your Boss asks you to give him a quick run down
about what you are doing. Or maybe he asked you to look into something and present the results in a quick meeting to
him and a few others in his office.

Note that he did not ask you to give a presentation in the formal weekly department meeting.

Whatever. Your Boss may or may not have second thoughts about this (like testing you a little), but the way you
present whatever you presenting his office or wherever, will influence the way he sees your future.

How do you deal with such a situation? Easy - consider your (one-person) audience. What does your Boss expect from
you? How does he like it delivered?

Don't try a formal presentation, handing over nicely collated papers, with a Boss of whom you know that you will
never ever been allowed to finish a sentence. Don't start some impromptu improvisation based on some scribbling
on the backside of surplus print-outs with a Boss who never interrupts and takes his (or her) time to think about
what you said before he talks. And so on.

Think about it. You may not become a scientist, a politician, or whatever requires you to give presentations - but you will
not escape some kind of situation as outlined above if you want to get ahead a bit in whatever career you have in mind.
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Good ideas do not convince most people
because they are good:
You have to convince them!

2.1.2 Some General Points

The success of a presentation- however measured - will always depend on two factors:

The factual content
(here we discuss only scientific, not political or sociological presentations, so we assume there is content)
The packaging

Both factors are equally important in a first approximation! Remember: Success = Content · Acceptance and that
means that for acceptance = 0, success will be = 0, too - even if you talk about the work that will get you the Noble
prize.
Now, as far as content goes, try to recall some presentations that you heard and found good. Most likely two conditions
were met:

You understood what was being said. Even if you got lost on occasion, you always could follow the red line of the
presentation.
You were not put off by the packaging - you sort of liked the speaker. The way he/she presented the stuff kept you
willing to continue listening.

The question is, how do you make sure that your audience feels that way about your presentation?

If you are not a fascinating person by definition (e.g. a Noble Prize Winner, or Brittney Spears teaching
semiconductor physics), you have to appeal to your audience on a factual and emotional level.
Since scientific presentation are supposed to be unemotional in the conventional sense of the word, your emotional
impact must come from the way you speak, you move, you look at your audience, you formulate your sentences,
and so on.
 

Four Aspects of Communications

Look at the diagram below. It shows 2 pairs of complementary or juxtaposed ways of the possible reception of a
presentation. Now start thinking!
 

 
The recipient of your presentation has a completely free choice of what aspects he/she emphasizes for himself/herself. If
there are many recipients, changes are that they will walk away and they all have heard quite different things if you ask
them about the presentation a few days later. The message received by each individual differs from that of his neighbour,
and all receptions may differ from what was sent, or from what you think you sent.
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There is nothing you can do about this - except to make sure that on top of varying memories they all (or at least
most of them) have the same recollection of just a few essentials.

And if you rack your own memory of some presentation you heard in the past, your recollection will always be along two
totally separate lines

You may remember something about the topic:
("...it had something to do with Si chips...")
You remember something about the presentation:
("...he made a lot of jokes...", "..he was barely understandable..", ."... he forgot to remove his bicycle clips from his
pants...", "...I forgot what it was all about, but it was very interesting", "... was that the talk where everybody fell
asleep?".

Try it! If you can remember any presentation without remembering something on this "emotional" level, you are actually
dead and were replaced by an alien robot!
 

Noise in Communication

As you (should) know from communication theory, any communication channel may be disturbed by noise or other
aberrations. Now, you are sending on two channels simultaneously - the factual one and the emotional one.

And face it: Even if the factual channel is noise-free, noise on the emotional channel influences the reception on the
factual channel - there is heavy cross-talk!

Lets look at some of the reasons for noise:

Incongruent signals:
Factual and emotional (or spoken and unspoken) messages differ. A trivial example: If you discuss equation X, but
point at equation Y, your audience gets confused.
Unfavourable relations to audience
Being factually correct may be emotionally wrong. Saying repeatedly ..."as you all should know from High school..."
may be factually correct, but the people will start to hate you after the third time and won't develop a positive attitude
towards your message.
Being hard to follow
This can happen in quite different ways. If you say "as is immediately apparent, the solution to this (incredibly long
and complex) differential equation is c = ν · λ .. ", you loose your audience (it is either insulted or thinks about why
something is immediately apparent that is not), but you also loose it if you start solving your equation for a long time
(the audience meanwhile forgets what the solution is good for).
Biased Recipients
They shouldn't exist in science, but then, most of us are human. If you to explain to Prof. X and his crew, why their
pet theory is all wrong, your audience will be biased and receive what you say heavily filtered. The same thing
happens, just with signs reversed, if your stuff supports his pet theory. Students have accused their Professor (me)
of being against alternative energies, because he pointed out that there are only so much kWh that you may get
from any solar cell in this solar system. The message received was completely different from what was sent
because a bias developed early in the presentation.
Blocking
In the extreme form of the above issue, the recipient will simply no longer listen or turn everything around.
 

Body Language

Noise Sources on the Emotional Channel

There are a few "classical" sources of noise on the emotional channel, that may heavily interfere with the signals on the
factual channel:

No eye contact.
If you talk to the blackboard, to the overhead projector or to someone in outer space, you are going to loose your
audience. That is not easy to avoid. Sometimes it is helpful if you pick a few contact persons (not too close up) in
the audience, to whom you talk by keeping eye contact (for only a few seconds each!).
Nervously running back and forth all the time.

Standing stiffly in one place all the time.

Lots of gesticulation.

No gesticulation.
If you secretly hope that your hands will disappear because you don't know what to do with them, your audience will
notice (very difficult problem!). In scientific talks there are simple tricks: Writing on foils or on the blackboard,
keeping a pointer in your hand (but then you must use it sensibly).
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Playing with the pointer.

Fumbling around a lot with your notes.

Worst of all: reading everything from your notes (while looking at your notes)

   

How to Appear Secure

It doesn't matter if you feel secure and confident, it only matters that your audience gets that impression. However, it is
a lot easier to convey that impression if you actually are secure and confident. But there are tricks:

Stand securely.
Legs slightly spread, erect and face your audience. (if you're a female, don't wear high heels if it is not a fashion
event).
Control your gestures.
(but forget that if you are a beginner). Still, the idea is to move your arms only above the belt line and outside of the
chest area.
Be loud, be slow and make pauses.
A loud voice (not screaming) is a signal of security. Machine gun speech patterns are only in character if it is one of
your trade marks (beginners have no trade marks).
Controlled position changes.
Walk calmly to the overhead projector, blackboard etc. If you are extremely controlled, make a little stop on your
way to wherever, and continue your presentation with a few remarks. That requires that you start to walk before the
issue that demands the walk comes up!
Calmly face your "contact persons" eye to eye - but no longer than 3 seconds. Have at least three contact persons
or segments of the audience between which you change your eye contact.

But don't forget: If you actually try to remember and do all this on your first few presentations, you will definitely forget
what you wanted to talk about (all this needs practice).

If you neglect the signals on the factual channel, zero negative interference on the emotional channel cannot have
any positive impact!
 

Matwis Seminar - Page 9



2.2. How to Prepare a Presentation

2.2.1 Parts, Intentions and Message

The Time Needed for a Good Presentation

It is conventional wisdom, that 95% of the work needed for a good presentation is done before you face your audience.

A rule of thumb for experienced speakers, well versed in their field, is:

30 minutes preparation for 1 minute presentation!
Included in that time are:

Basic decisions.
Analysis of the likely structure and expectations of the target group (is your target group the Prof. and his
assistants or your fellow students?), first decisions about the main goals of the presentation (what are the main
messages going to be), decision on media use (laptop with Powerpoint and beamer, blackboard, overhead projector,
flip chart, small experiments, objects to be shown around, ...). Do not drop everything else, in particular the black or
white board in favor of Powerpoint!
Conception.
Collecting materials, basic structure of the presentation, how to visualize certain points ...
Production.
Making your Powerpoint modules, notes ...
Control.
Trying out the Powerpoint modules, talking to the mirror to find out how long it takes ...
Dress rehearsal.
Actually giving the presentation to a few good friends in a suitable environment (not at your apartment with the TV in
the background and everybody drinking beer).

 

Intentions and Goals

This is the important part. Don't forget: All the good advice about the emotional stuff will do no good if the factual content
of your presentation is no good! There is one golden rule:

If you don't know exactly where you want to go to, you shouldn't be surprised if you don't arrive there.

The first question you have to ask yourself in preparing a presentation is:

What do I want to get across? Which messages do I want to implant firmly into the brains of my audience?

And do not forget: A presentation is not the same thing as a lecture. Your audience is not going to really learn
something from your presentation. By the way, people never learn anything from a lecture either, they learn it by mulling
the issues over themselves. In private, in a group, in exercise classes, in discussions, in preparing for an exam - but not
during the lecture.

The audience listening to a presentation will, in general, not do the learning stuff after the presentation.

The sad point about this is that there is very little that you can get across that will "stick" for some time. So keep
you message to a few bare essentials..
There are very experienced speakers out there who claim that the number of messages that can be firmly delivered
in one presentation is exactly 1!
 

Tuning in to the Receiver
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Know your audience! Ask yourself: What do I have to take into account with this group of listeners, to get my
messages across? Ask yourself relative to your target group (which does not have to be all of the audience, but maybe
only some key persons):

How does my audience (probably) see the topic?

What is their basic attitude? Do they love the issue, but hate to be here at this time, ...?

What does the audience expect from this presentation?

What is their knowledge background (Even Professors hate sentences like: "I would be insulting your intelligence by
explaining the mass action law in this context; it is, after all, basic high school stuff...")
 

The Introduction

As in aviation, there are two critical phases in a presentation: Starting and landing.

Your start - the introduction - determines if you keep your audience interested. The audience wants to recognize
early on if this is interesting enough to concentrate on.
Ideally your introduction should do two things:
- Make the listener curious.
- Signal your competence.

What can make your start interesting, if not outright thrilling? Easy: Don't do what your audience expects!.

Ask a surprising (rhetorical) question.

Find a connection to a recent big event.

Start with a good quote.

Give a surprising piece of information.

Start with a provocation.

 

Themes

A good presentation has a theme which can be developed by postulating theses.

A good theme should be short and with no additional explanation. We are not discussing the title of the presentation,
but the key sentences at the beginning!

A good theme sentence:
I am going to demonstrate that fuel cells are the only option to preserve your present mobility in the near future.
A bad theme sentence:
As you may know, fuel cells, provided we will be able to make them cheaply enough, will be important in solving
some of the problems of transportation sometime in the future, always assuming that nuclear fusion, as we have
reason to fear, will not make it, and, of course, if we can get a hydrogen economy going in time.

Always ask yourself if your theme sentence(s) can be formulated even more succinctly.

 

Theses

Theses are the central points of any presentation where you are trying to "sell" something, or, more general, to induce
some action of your audience after the speech.

The action may be that they buy your product, give you a job, or elect you to the Bundestag.

However, in scientific presentations, you may only explain something that your audience didn't know and you do not
expect actions. So this part about the theses must be taken with a grain of salt!

If you do use theses, start with the conclusions! There are several advantages:

If you show your intentions right away, you appear more trustworthy.

If the audience knows where you are heading to, they have an easier time following you.

A thesis expressing your opinion, could start as follows:

I am of the opinion that..

I think that...
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I am convinced that...

A thesis sentence never contains

Explanations.

Examples.

Justifications.

   

What Belongs to an Introduction?

Welcoming the audience, and, depending on the occasion, introducing yourself.

A starting part with your surprises, provocations, quotes etc.

A theme sentence.

The theses.

The background information (can be very short); e.g.

Relevance of your theme.

History (in Germany always refer to the old Greeks).

Personal relation to the theme.

An orientation (this is absolutely de rigeur in a scientific talk!). It hould contain most, if not all of the following:

Contents and structure.

Time plane.

What kind of documents are handed out to the participants (You must tell them if they should take notes, or if they
do not have to bother). Never give your documents out before you are finished!

The introduction should be within about 15% of the total time allowed for the presentation!
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2.2.2 Main part

Structuring a Theme

For general presentations (especially of the selling type), the basic approach for a structure is the "Now - Then"
comparison.

Start with "Now". What is the situation now, what is good about it, what is not so good, what are the problems.

Continue with describing "Then". What could be, what would be optimal, what kind of advantages are expected
(especially for your audience).
Now present your solutions, or how we get from now to then. Show alternatives, give reasons for your choice
between alternatives, discuss pros and cons (be especially open about the cons), end with the most important pro
argument.

This recipe can also be used (at least in parts) for scientific presentations where you present your research results. For
scientific presentations where you just explain existing knowledge to your not yet enlightened audience, this scenario
may not be very helpful.

  

Being Convincing

Even in science, you have to be convincing if you want to be believed, or even more important, if you want to be
remembered.
Now facts are facts, but how convincing they are depends on how you present them. Be concrete, even dramatic (but
don't overdo it with a scientific audience). Examples:

True, but not very convincing:
Quartz oscillators are very important for many electronic products.
True, and attention getting:
If the production of quartz oscillators would stop for some reason, the computer and communication industry would
completely collapse within weeks.
True, and (overly) dramatic:
If quartz oscillators for some unknown reason were to suddenly stop functioning, millions of people would die within
hours!

Show hard facts. Answer obvious or suspected questions along the following lines before they are asked:

Who says so?
What right do you have..?
Who proves that this is true?

We believe what we see much more than what we hear!

Illustrate your points; visualize!

 

The Ending

The Importance of a Good Ending

Ende gut, alles gut! (German saying: "All is well that ends well"). There are reasons for that:

The attention level always goes up before the ending (if only because people start to wake up).

You can once more formulate your message and hammer it home.

You can once more make clear (directly or indirectly) what the audience is supposed to do (give you a good grade,
for example).
(..must say that that the topic was a big challenge, but I have learned a lot working on it and enjoyed it very much. I
hope that in the next years students will also get an opportunity to go through this great experience....).
With a good ending you create (hopefully, once more) the impression that you are an expert in your field, a
professional in whatever you do, and on top of it a good speaker!

Don't just fade away because the time is up, or you run out of things to say, plan your ending!

  

How to Make a Good Ending
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There are some time-proved endings (not all applicable to scientific talks):

Announcement:
Let me finally summarize: ..
Conclusion:
In conclusion, the main problem is..
The proposal for further action thus is...
To summarize the following results were obtained.
Closing a circle:
Coming back to your opening statement: I have claimed that... and now I hope I convinced you
Taking up your entrance quote or provocation: Here is an example
Moving to the discussion:
I expect questions to this point .... and am perfectly willing to answer...

You should allow about 10 % of your time for the end part of your presentation.
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2.3. Manuscript and Visualization

2.3.1 The Manuscript for the Presentation

There is a simple rule: There is no manuscript for the presentation!. Never ever read from a paper while giving a
scientific presentation! However:

It is useful to write down some of what you are going to say for yourself!

It is admissible to write down the important opening or closing sentences and to look at them when they come up.

It is recommended to write down a "skeleton" of your presentation to which you can refer. This - if you want to do it
"professionally" - could be in the form of DIN A 6 cards (one for very topic) which you shuffle as the presentation
rambles on; watch showmaster or politicians - they all use that system.

If you do that, keep in mind:

Keep your manuscript (with the skeleton) or your cards horizontal - the area seen by the audience is smaller this
way, it is less obtrusive.
The hand that is holding the cards stays quiet. Gesticulations are for the other hand!

In scientific talks there is an alternative: Write your skeleton on viewgraphs ("Skeleton foils")

Mark on those viewgraphs places where you are going to show another viewgraph, write something on the
blackboard, etc.
But don't forget to go back to the proper place on your skeleton viewgraph.

And do not mix up your viewgraphs!

An example for a "skeleton foil" is given in the link. The cartouches mark an action. "Folie" means that a different
viewgraph will be shown at this point.
 

The Paper to the Presentation

The paper to the presentation (the hand out after the presentation) is not the written version of the presentation!

Of course it contains everything you said and showed, but it may contain a lot more. In fact it has to contain more:

It must have the names of the authors on it, a date and possibly some other comments to the w's ( why, when,
where, who, what for, with what, for whom, ...)
It must have the Figures, and if they are not your own, their origin.

It may contain any amount of formulas (which your presentation should not!).

It must have references to other papers and books, and a list of references at the end.

It should have an "Acknowledgment" at the end if you have reason to mention any help you got from others in writing
the paper.
(... I'm especially indebted to Ms. Anderson who regularly provided delightful diversions which helped to clear my
mind for the demanding task of writing this paper, and to the Holsten brewery whose products induced the
necessary peace of mind.)

In other words, it should be written in the time-honoured style of any scientific paper.

 

Visualization

One picture says more than a thousand words - you have heard that before (have you ever seen it?).

It is trivial, but it is true! If you use pictures, graphics, photographs, even viewgraphs with plain text on it, the effects are:

Your information will stick better. Information processing in the brain is more efficient through the eyes than through
the ears.
You will appear more convincing and more trustworthy (ever noticed that the military, when they show a big victory,
now always presents a satellite photography or something else where you actually cannot see anything clearly, but
it is still very convincing!).

Everything you offer your audience to look at (including yourself) is a visual aid to your presentation. But not all possible
visualizations are good visualization!
Keep in mind: Visualization are used to support your factual content, especially your key points. When conceiving of a
possible visual aid, ask yourself the following questions:
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Is the visualization helpful at guiding the audience to where you want them to go?

Is the visualization helping the listeners to understand complex relations that you are trying to point out?

Is the visualization helpful to regain the attention of your audience at some specific point in your presentation?

   

From the Idea to the Visualization

First you have to select the information that is especially important to the audience. That may be different to what was
especially important to you!

If, for example, you spent a lot of time understanding how a particular equation or an integral was solved, the way to
the solution may have been important to you. But it is probably not important for your audience! All that matters
may be the boundary and starting conditions and the result. In this case do not visualize the math! Do not use a
viewgraph with lots of formulas on it!
Generally speaking: Mostly the details don't matter, but the consequences from the details. If the only information
you actually use from a detailed table of something is the fact that item "X" accounts for about 1/3 of whatever it is,
do not show the table!
But now lets assume you do have very interesting information and that you definitely are going to visualize it. Then
you must decide what will be the best way. An example: Lets assume you have the following table giving the facts.

Year 1973 77 81 84 87 90 95 98 01 05 09 13 17

Price for 1 Mbit
of DRAM memory

(DM)
150.000 10.000 800 240 60 10 1 0,26 0,11 0,05 0,014 0,008 0,003

Should you show it? The answer is an emphatic no! This can be visualized much better (with, however, a lot of
additional work!).

The less abstract you make your data, the more you appeal directly to the emotional part of your audience - and that
means that the information does not have to be processed to leave a clear imprint in the memory of the brain.
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2.3.2 Tips for Visualization

Don't Know How

You cannot come up with an idea for visualizing a certain subject because it is very general or very abstract?

Consider illustrating the consequences of that topic for a specific example.

Take one part for the whole and illustrate what happens then.

Forget it. Illustrations that are obviously only included for illustrations sake, but do not really help to make your
point, are counterproductive!

   

Checklist for Visualisation

Go through the following points for every illustration you consider:

Which idea should be communicated?

What kind of format is optimal (photography, graphic pictures, diagrams, tables...)?

Is the illustration supporting the idea or is it included because you have it, or it's such a neat picture?

Is the illustration stimulating? Intellectually or emotionally?

Does the illustration allow you some leeway for explaining? A totally self-explaining illustration is a bad illustration.

Is the illustration with your explanations clear and understandable?
(If you have to say: "..and also ignore the table in the lower hand corner and mentally substitute "magnetic field
strength B" for "electrical fields strength E" wherever you see it...", it is a lousy illustration!
Does the format match the purpose?
A three-dimensional perspective drawing that clearly took hours to make is not a good match for illustrating simple
things, where one dimension would have been all that is needed.
Is the illustration within your general level of sophistication?
A black-and-white table quickly copied on a foil will look totally out of place if everything else is colourful and very
sophisticated. It also works the other way around. Try to keep one (your!) standard throughout your presentation.
 

Texts and Tables

There are a few very important points about how to write on viewgraphs or Powerpoint foils!

Readability. Whatever is written, must be readable from all places in the audience!

Never use typical typewriter fonts and size, i.e. font size 10 to 12!

Minimum letter size on a viewgraph is ca. 5 mm; this corresponds to a font size of at least 14 bold, better 18.

There are reasons for

Black on white.
Make sure to provide enough contrast between the letters and the background.

You may also go white on black with beamers;
but always use high contrast,
because otherwise you can't read it
If you have to go to a smaller font because otherwise it won't fit on the foil, you have too much stuff on your foil.

Never, really never, put more on a foil as will fit with font 16, at the very minimum font 14.

Clarity.

If the audience has to exert it's mental capability to try to understand what it sees on your illustration, they will not
listen to what you say!
The biggest enemies to clarity are volume and precision! Complete and precise information (with all the little
disclaimers, validity ranges, boundary conditions and exceptions to the general rule) belong in the handout, not on
the viewgraphs!
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Guide the attention to the core information! Generally, the audience should be able to grasp the contents of a
viewgraph within 30 seconds. There may be exceptions if you work with the illustration, e.g. by overlaying it with
other viewgraphs.
Stay within one format! Use the same colours or symbols throughout you presentations for the same effects.

Attractiveness

The choice of fonts and colours, of line sizes, frames etc. determines to a large extent if your viewgraph looks
attractive.
Of course, beauty rests in the eye of the beholder, but there is a general consensus.

Use colours sparingly and do not cover every square cm of the viewgraph with something.

   

More to Text and Tables

There is a clear headline at the top

Rule of Thumb: 25 words or 7 lines per topic:

This will keep it readable.

It forces you to be concise.

Lower and upper case letters:

Simple! UPPER CASE LETTERS ARE HARDER TO READ

Telegram style is what's needed:

Keywords instead of sentences.

Complete sentences will tempt you to read them out loud.

Never ever read out loud what is written on your foil. Your audience will not include analphabets!

One thought per topic!

Structure and emphasize with colour.

But don't get too colourful: Two to three colours are sufficient.

Mark essentials with colour.

Have essentials, if possible, at the top or bottom of the foil.

This goes against common feeling, but is a well known composition principle in art.

   

Tables

There is a clear headline at the top!

Orders of magnitude and units.

Try to have units "understandable" to your audience. For physicists and material scientists, e.g., use eV/atom, for
chemists kJ/mol for the same thing.
Give no more than three digits if possible

Units and multipliers (e.g. "· 106") belong in the heading of rows and columns.

Structure of a table

Vertical structures are easier to comprehend.

Keep the decimal points aligned.

Use the structures your audience knows and expects.

Emphasizing some points

Mark directly with bold letters or in colour whatever you want to draw attention at upon presenting the table

Underline or mark during the presentation when you want to make a point that is not directly obvious.

   

Diagrams and Pictures
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Major Rule; disobediance casues sudden death (= ail grade in our seminar):

 

A picture from any kind of microscope
has a readable scale embedded in the picture!

 
There is a clear headline at the top!

Quantity of information - some general rules
Of course, in scientific presentations you may have good reasons not to stick to these rules. But make sure, they are
really good reasons. Not having enough time or energy to redraw an old diagram with too many graphs is not a good
reason!

15 - 20 data points - no more!

At most 4 graphs in one coordinate system

No more than 3 columns in column diagrams

At most 6 sectors in cake diagrams

Lines and areas

Use strong primary colours for lines and pastels for areas. Note that green is tricky!

Make your graphs in strong lines, differentiate by strong colours.

If colour is not available, differentiate by thick and thin lines, not by point-dash sequences.
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2.3.3 Viewgraphs - Some General Rules

Note: Times have changed - within the last 5 years beamers and "Powerpoint" have all but replaced viewgraphs. We
keep this sections unchanged, however, because much of what is stated here applies equally well to "viewgraphs" made
with powerpoint and "beamed" at the wall.

There will be more to Powerpoint in the next sub-chapter .

Format

Mostly, the "landscape" format is preferable - it makes better use of available space. It also leaves more room for
comparisons, which are much better in the left-right visualization than in the top-bottom format
There are, however, many exceptions where the "portrait" format is better. Think about it before you start writing.

Make it lively!

Work with your viewgraph! Add something; underline, circle,..

But be careful with "striptease", i.e. covering parts which you uncover bit by bit. It is usually not a good idea - your
audience feels patronized.

Use flip-overs

It is often a very good idea to develop a point by putting a second viewgraph on top (a flip-over) while developing an
idea. Use at most two flip-overs.
Very important: Put them firmly together with scotch tape, so the flip-over will be exactly in place. Be aware of free
standing projectors! Your flip-over foil will hang down and the whole viewgraph may slide off! Have a roll of scotch
tape with you!

Take your viewgraphs out of their jackets! After all, you put a lot of work into them. Why obscuring the brilliance of your
colors and so on by adding unnecessary absorption by a jacket?
 

Using Media

Presenting Viewgraphs for Illustrations - The 5 Step Procedure

1. Announce

Get your audience in the mood by announcing the next step without preempting the information

Example: "How would that look in the new system?

2. Show

Make a small pause while presenting the viewgraph.

This gives the audience time to look at the viewgraph and it gives you time to think about what you are going to say.

3. Explain

Go through everything on the viewgraph in telegram style, and always,  always!!!  name the axis' and, in

micrographs, include a scale!

But never, never!!! just read what is written on the viewgraph. This is the deepest insult you can hurl at your
audience. They all can read it much faster themselves than you can spell it out! And if your viewgraph is clear, they
will even understand it.
If you believe you have to read it because the print is so small that the audience can not read it - don´t worry, your
audience after the second viewgraph of this kind, will neither read it nor listen to you, and your boss is going to fire
you anyway. So the impression you left with that presentation doesn´t matter anymore.

4. Meaning

When the audience starts looking at you again, they are asking you a question: What does it mean?

Answer that question! If this question does not come up, you must have presented your last and finishing viewgraph
(for the whole presentation or for a main chapter), or you presented a meaningless viewgraph.

5. Resumée

Give a short conclusion,
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You must at least allow 1 minute per viewgraph! However, for complicated scientific stuff (formulas, several graphs, ...) 3
minutes are more like it.

There are exceptions, of course. You may insert a quicky just to illustrate one point.
("The fundamental difference between the materials silicone and silicon, though unknown to the media professions,
is best illustrated by the major application of silicone, which has nothing to do with the silicon used for
microelectronics, but with rather macroscopic applications leading to soft products not easily confused with hard
and brittle chips.").
In this case your illustration needs only 20 seconds to get the point across.

Keep the room as bright as possible! Don´t turn off all lights - the ones next to the screen should be enough.. In a dark
room, people get    v e r y    t i r e d!
 

How to Explain Visualized Topics

Wrong Good
"I have prepared a foil for this..." "What is the situation now?" (present the foil)

"This is meant to explain how the space charge region.." "The space charge region in this case..."

"I hope you recognize that the symbol with the ....
means..."

(Pointing at the symbol) "This symbol means..."

On the x-axis I have inserted the times from 1968 to .. (Pointing at the axis) " the years from 1968"

"As you can see immedately..." You can see from this that..."

 
The differences seem to be rather small - because we are talking the emotional channel here! And in this part of the
communication channel, the perception can be very different depending on how you explain your visualization. Don´t
insult your audience by pointing out the obvious or by implicitly assuming that everybody already knows everything!
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2.3.4 Powerpoint - Some General Rules

The Hardware Aspect

Your presentation is going to use Powerpoint - there is practically nothing else nowadays (2007).

That doesn't mean that you can't use the blackboard or the overhead projector, too.
It does mean, however, that you have to be very careful to make sure everything works in the place where you give
your presentation. Let's see what we need for a Powerpoint presentation:

The presentation, stored in your Laptop, memory stick or CD / DVD.1.
A Laptop or PC.2.
A working beamer.3.
A working remote control for the beamer if it is fixed at the ceiling.4.
A cable for connecting Laptop and beamer.5.
"Meaningful" contact between laptop and beamer.6.
An outlet for plugging in your Laptop.7.
A cable for plugging in your laptop.8.

If something goes wrong at anyone of those points your presentation may not take place. No remember Murphy's law::
If something can go wrong, it will! Let see what might happen and how you can protect yourself against it:

The presentation. Any of the media enumerated above may have a defect. You forgot your stick. Your laptop
was in your luggage which is now in outer Mongolia and will arrive at the place you are within the next few
days - after your presentation.
What you do: Have your presentation stored on two independent media you take along. For added security:
Have you presentation as download on your Internet home page.
A Laptop or PC isn't there or defective.
This is easy. Take your notebook along. But even without one; if your presentation has an audience > 1,
someone else will have a laptop and help you out.
Beamer problems. This is tough.
Make sure beforehand that there is a (modern) working beamer. The emphasize, however, is on "working". All
you can do is to make sure that it works before you start. The ultimate GAU of a Powerpoint presentation is
that the beamer lamp blows during your presentation, or shortly before. That's it. By the time a new beamer
has been found and installed, your time will be long over. The only protection is to take some key viewgraphs
along and switch to the old-fashioned technique. Chances are (still) that an overhead projector will be in the
room.
The remote control for the beamer is dead. This is a serious point if the beamer is high up on the ceiling and
can't be reached manually.
Sooner or later the battery of a remote is empty. If that happens when you try to turn it on, your audience will
enjoy the spectacle but will not hear your presentation. The only thing you can do is to jiggle the batteries. If
your lucky they come back to life enough to turn on the beamer.
No cable or defective cable. Bad connections are not uncommon. I have given more than one presentation
where somebody had to hold the cable all the time to ensure good contact.
"Meaningful" contact between laptop and beamer. So you have connected everything. You see your
presentation on the screen of your laptop, but the beamer doesn't beam. Probably the most frequent problem
coming up. If it happens right a the start of your presentation, go through this check-list:
- Laptop switched to beamer (there is some function key for this!).
- Proper input of beamer selected? Switch between possibilities with the remote for the beamer.
There is no outlet (or a long enough cable) for plugging in your laptop. Happened to me once in some castle.
There is not much you can do. If you run your laptop on its battery, it will fail in the middle of your
presentation (Murphy's law applied to hardware is: Computers patiently wait for the worst possible moment to
fail).
There is an outlet but you plug doesn't fit! Be aware of the fact that your German style plug connector will not
fit into most outlets on this planet.
Bring an adapter!

All of that has happened to me and untold others.

If all of that doesn't help, call for help. For example, ask some guy from the audience to please fiddle with the
hardware while you start your introduction (and hope). If you're not very experienced with this, you will be far to
nervous by now to get the system running; chances are that somebody form the audience knows better than you
what to do. Or ask some guy with a handy to call whoever you can come up with. Don't do it yourself.

There is only one way to make sure that you actually can beam your presentation on a wall: Get there at last 10 min
ahead of time and try it out!

   

The Design Aspect
Matwis Seminar - Page 22



Powerpoint gives you a ridiculous number of possibilities to design a page or foil. The general advice for this is

 

Ignore most of it most of the time

 
Do not...

... have all kinds of strange ways to get the next inset coming up.

... have all kinds of strange fonts.

... have to many insets on one foil,

... include movies, sound, God knows what - just because it is possible.
   

Here is an example!
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2.4 The Talk

2.4.1 General Rules

Talk loudly and clearly.

Talking loud does not mean you have to scream.

Do not mumble. Rather than going off into silent obscurity if you are stuck, start the sentence again from the
beginning.
Speak slowly. Not e x t r e m e l y  s l o w l y, but a little bit under your normal rate.

Make small breaks (5 seconds is already a long break - try it!)

The more important the statement, the longer the break after it!

Give the audience a little time to absorb your immortal words!

Use short sentences

Rule of thumb: 15 words per sentence is about right

Subordinate clauses should be subordinate! Use at most one subordinate clause per main clause

Finish your sentence! Only the real masters of oral presentations can jump from one subject to the next with all
kinds of circumlocutions in between and without ever finishing a sentence and, by doing this while in addition not
sticking to all of the other subjects, which, by the way, are of course only for beginners anyway, who easily get
confused which is not what we want to have here; but anyway, as I was going to say, your audience will be
enraptured - or so we hope!

You instead of me.

Address your audience, not yourself. Say "What you see here..." and not "I will show you..."

But say "me" whenever it is necessary. "I am of the opinion that..." instead of "One is lead to believe..."

Use verbs instead of nouns. Compare:

The preparation of topics for the purpose of presentation requires from the speaker the knowledge of his field of
science and in addition a consideration of the findings concerning ways of information transfer
If you want to make a good presentation you should know your subject. You should also present your information in
such a way that your audience likes it.
We all know people who speak and write in nouns only. We do not like these people.

Use the active and not the passive mode!

Emphasize intentionally the main points. There are many tricks.

Raise your voice - or l o w e r  y o u r  v o i c e - either way you get attention
Use breaks as mentioned before.

Repeat the sentence after a short break.

Avoid meaningless noises to gain time!

The most common meaningless noise is the good old "hmm", or "hein", but there are many more

Fill words or clauses as, e.g. "in principle", "so to speak", "in other words", "as I have said before", ...

 

Remember

If you get perfect in all that was pointed out, nothing can now stop you from becoming a famous politician or even a TV
person!
However, if you have set your sights somewhat higher and you want to become a good engineer or scientist, you must
add one more thing:

You must know what you are talking about!
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2.5 Check List for Oral Presentations

2.5.1 Check List

General Structure
Message
Was the message clear? Did you clearly understand what the speakers wanted to get across?
Construction
Was the construction in a logical order? Could you follow effortlessly from the introduction to the end?
Clarity
Was the presentation graphical and demonstrative with good examples? Or very abstract?
Target Group Orientation
Was the level below or above your level of knowledge? Did you learn something new or was it old stuff? Or did you
not understand most of what was said because it was too sophisticated?

Content
General
Was the content adequate? Too little or too much data, facts and theory?
Depth
Were the speakers well prepared? Did they do their homework or just rehashed some article?
Knowledge
Did the speakers understand their subject (i.e. they conveyed the impression that they know much more about it)?
Or is what they said all they have?

Rhetoric
Dynamics and Modulation
Was it lively? Or monotonous?
Speed and Pauses
Speaking too slow or too fast? Short breaks or incessant talking?
Sentence Structure
Whole sentences not too long? Or rambling along without clear structure?
Idiosyncrasies
Hems and ohs, gesticulation, .... Annoying or cute and attention getting?
English
Acceptable international science English? Vocabulary and pronunciation OK?

Body Language
General Posture
Self-assured and with "presence"? Or looked like he/she would rather have been somewhere else?
Eye Contact
With audience? Or with outer space?
Movements
Gesticulation and body movements? Or stiff as a stick?

Visualization
Vuegraphs Technical
Overloaded or trivial, color or black-white, pleasing arrangements or ugly?
Vuegraphs Content
Helpful or confusing; trivial or too complicated
Others
Experiments, specimen, videos, ..
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3. Literature Research

3.1 The Library

3.1.1 Use Your Library!

3.2 The Internet

3.2.1 Google
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3. Literature Research

3.1 The Library

3.1.1 Use Your Library!

When you write a scientific paper or give a scientific presentation, you are no longer a student, you are a (rookie)
scientist. From scientist to scientist, there is one piece of sage advice:

 

Use your library!

 
"Your" library, by the way, is any non-profit library in the world, e.g. any University or state library. They all will
serve you, because they are all connected.

In order to get the most out of your library, there is one more piece of advice:

 

Befriend your librarian!

 
Even if the librarians you know in your (undergraduate) student mode evoke associations of Norwegian
Ridgebacks, spouting fire and ferociously defending their golden eggs (in the form of undergraduate textbooks),
this changes as soon as you approach them in your scientist mode. More likely then not, you will now find them
transformed into noble and awe-inspiring Hippogriffs, able to leap tall stacks of books in a single bound, and
eager to help you if you ask them (ever so politely, of course).
Your librarian will be able to find and get you any book ever printed on this planet and, if you ask nicely, perhaps
even books from other planets.

However, they will not write a book for you. So better pay attention here.

   

Inside the Library: Books and Journals

Your library contains information in various forms. Let's look at the most prominent ones:

First we have the "textbooks". Those are all books from which you learn your trade, i.e. books containing the well-
known facts of your field; and you can usually borrow them for some time.

Textbooks come in many shapes an forms, but they are either more basic (introducing the subject for the first time,
not demanding any prior knowledge), or more advanced.
Usually, there are always a few that are seen as "the" text book for generations of aspiring engineers and scientists.
Take the "Gerthsen" for undergraduate physics, or the "Kittel" for solid state physics. Being "the" standard text
book does neither mean that this book is the best (the "Kittel" certainly isn't (any more), nor that it is free from
mistakes. A bet you never will loose is that any text book contains minor (or major) mistakes somewhere. This is
unavoidable. Nobody writing a text book has the time to check very single number, every equation, every illustration
personally (if one would to that the book would be completely outdated if it is ever published)
Some "text books" have acquired cult status - but are rarely used anymore in actual lectures - e.g. the "Feynman
lectures" or the "Gerthsen". They used to be textbooks but have evolved into a complete compendium of physics
that everybody, who has actually studied physics once, now uses as a reference. After all, even a Physics Prof.
does not remember everything about physics all the time.
Materials Science is so new (in comparison) that "standard" or "cult" textbooks have not had enough time yet to
evolve (maybe, the "cult" status will go to Internet Hyper"books" in this case).
What does that mean for you? That there is always more than just one kind text book in your library (besides the
one your Prof. recommended) and that you should check'em all. Learning styles differ as much as writing styles,
and maybe you personally would be much better off with a different textbook than the one recommended.
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Next we have Scientific Books. Those are books about some specific science topic. If they are new, they should lead
you right to where the cutting edge of science in this field was about 1 -3 years before the publication of this book.

Of course, a new "science book" could also be the text book of a really advanced specialized lecture course; and a
somewhat older science book may still serve as an introduction into some special field, too
In fast moving disciplines like Materials Science, "old" science books are quickly replaced by newer ones. Since
the field of doing science for a living is highly competitive, fledgling junior scientists are more and more compelled to
write science books as a career move. If that is an unmitigated benefit for science remains to be seen.
What follows for you? First, whatever field you are looking into, changes are that your library has some books right
there or can quickly identify suitable ones in other libraries. If you can get one of those books on loan depends on
circumstances, but if you trust your librarian, you will always will get what you need.

Besides books, your library has Scientific Journals

Journals usually appear once a month, and your library will have it the moment they are issued. In a journal you find
articles from the cutting edge of science about 6 months ago. Usually, from the moment a scientific paper is
submitted to a Journal, 6 month (give or take about 3 month) elapse before it is out in print. This is mostly due to
the refereeing process described in chapter 4.
If you want to get a bit closer to the cutting edge of Science, you know have to turn your attention to the:

Letter Journals.

Letter Journals usually come in connection with a regular Journal (e.g. "Phys. Rev. (= Physical Review) - "Phys.
Rev. Lett." (= Physical Review Letters)) and are supposed to publish short papers (= "letters") quickly after
submission.
This is true for some Letter Journals (e.g. "Phys. stat. sol. - rapid research letters), but not necessarily for all. Some
letter Journals have become so prestigious., i.e. have a very high impact factor, and thus a very tight refereeing
process that it can take quite some time before your paper is actually printed (if is is accepted, which is statistically
unlikely).
What does that mean for you? As long as you're not one of the active players in a competitive research field it
means almost nothing. If your literature search turns up an interesting paper in a regular journal or in a letter journal
makes no difference - get it and study it.

Old Journals.

Those are simply Journals from the years before the running year that have been bound (at considerable expense)
and now are big solid books.
Given the exponential growth of science and scientists, and the exponential growth of papers produced per
scientist, it is an interesting exercise at this point to calculate when the tectonic plate you are sitting on right no will
succumb to the exponentially growing weight of the collected scientific writings and sink into the magma down
yonder.
But don't despair! Thank God, or better thanks to Materials Scientists who have made the CD, CVD, and now HD
DVD and so on (OK - with a little help from their friends in physics, electrical engineering, and so on), tons of paper
with printed symbols on it now fit on a small light-weight disc. Of course, your library has that, too:

Digital Formats

Your library does have digitally stored books etc., and you can access that directly with the PC's there. You do not
only have access to whatever the library you happen to be physically inside does have right there, but you have
access to all kinds of networks and data bases that you cannot get into form your own PC (because you do not pay
large amounts of money for this privilege like your library!).

So, once again:

 

Use your library!
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3.2 The Internet

3.2.1 Google

To Google or not to Google?

The typical student nowadays, like the typical Professor and just about everybody else, when searching for whatever
including literature, turns to Google or some other Internet Search Engine. What about it?
The answer is simple: It's OK - as long as it is not all you do!

Contrary to public opinion - there is information outside Google and even outside the Internet. Maybe in years to
come, you will find all you need in the Net, but right now you don't.
To Google or not to Google is simply a question of efficiency (and experience). Googling will provide some
information very fast, but not only may it be difficult to unearth the decisive bit of what you are looking for from all the
junk, it simply may not be there.
Googling for serious information can be also frustrating because it will often link you to scientific journals and so on -
which are password protected so you can't extract what you are looking for

Then there is one more point to be wary about: The links provided that do not lead you to scientific journals and so on
will lead to information that has not been peer reviewed!

That does not mean that is inaccurate (behold the hyperscripts of AMAT!), but it may be doubtful, outright wrong, or
intentionally misleading. The Internet, after all, is the forum for all the crack pots whose views of the world at large or
specific subjects have been rejected by established organizations.
How can you tell if some interesting looking site has reliable information, or if something fishy might be there? By
experience and by knowing already a lot about the topic - which is exactly what you do not have at present.
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4. Scientific Writing and Refereeing

4.1 Publications

4.1.1 General Remarks

The Hierarchy of Writing

You are going to write something as a professional Materials Science Engineer, no doubt about that. Of course, you
have already written this and that during your years in School and University, so where is the problem?

Well, during your education you wrote something because somebody made you to do this. You did not write
something because it was of any interest to others. Your teachers (and that includes me) would have no problems
going on with their lives without having to read what you write. They only read it because they are paid for doing this.
That is going to change soon. Your Bachelor's thesis, for example, will most likely not be read by a lot of people
besides whoever gives you a grade - but it might be of large interest to the next student continuing your work. Your
first published scientific paper is published because the journal you send it to, and the referees of that journal,
believe that some people will want to read what you wrote.
What we are looking at here is the hierarchy of (scientific or technical) writing. To some extent, this hierarchy
reflects the intended readership of your efforts at communicating by the written word.

In a somewhat arbitrary way, we might distinguish the following hierarchical layers:

Technical Protocols
Reports and Documentation
Theses
Proceedings
Letters
Papers
Reviews
Books

Let's look at these topics in a quick and dirty way.

Technical Protocols simply document what you have done; for example the set-up of an experiment, the actual
experiment, the raw results obtained, a sensible condensed representation of the results and a discussion of the
results.

It is the most detailed form of technical writing. Essentially, from your protocol, somebody else with about your
educational background should be able to do exactly the same experiment without having to ask any questions, and
the experiment should yield the same results (within the error bars, which you have discussed).
You have already learned how to write protocols in the Lab classes, so we won't dwell on this any more.

Reports and Documentations are not primarily for other people to read, but - you guessed it - to report and document
something in detail.

A technical report may follow some structure, even if no specifications have been made. When you start your own
experiments (including e.g. simulations done with a computer), you are required to make continuous notes of what
you are doing in a lab book or journal, and these notes should follow the general structure of a technical protocol.
The most common mistake in writing reports an documentation (and, to some extent, everything else) is to forget
about writing down the obvious. For experiments with Si, to give an example, this could be:

The date.
Your name and affiliation.
The doping type and crystallographic orientation of the sample.
The temperature (at least write down "RT").

No newcomer would believe how often results reported in scientific papers become questionable or useless for
further research simply because some detail is unclear. Was the Si specimen illuminated during the experiment?
Not necessarily intentionally, but if it was exposed to the room light and not kept in a dark box, it was illuminated -
and that may have made all the difference.
It is not meaningful to give rules here - the documentation of your 200.000 lines of code for the simulation program
you wrote will look completely different from the description of experiments with an electron microscope - the only
rule is that whoever looks at your documentation at some later time should be able to learn all about what you did
and reproduce your results.
Again, you have already learned that in a rudimentary form (writing down the results of your Lab class experiments,
on hopes), so we won't dwell on this any more either.
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Theses (plural of thesis) essentially come in three flavors - Bachelor, Master and PhD thesis - and, unfortunately, in
many forms.

Requirement and formal requests differ from university to university but all theses have the general structure of a
(review) research paper - they are just much longer.
You will soon write your first thesis and the best preparation you can have is in learning how to write a research
paper.

Proceedings are the written-up account of whatever you presented in a talk or poster at a scientific conference. They
can easily take the joy out of traveling around to great places of the world on tax-payers money because the do not only
require actual work (far more than preparing a talk) but must always be handed in as camera-ready manuscripts
("Camera-ready" nowadays can also mean Internet-ready).

Producing a camera-ready manuscript is the most difficult task of writing because it carries the by far longest list of
requirements and restrictions.
Therefore, in this Seminar, we follow strictly regular conference procedures as outlined here.you will do just this:
provide a camera-ready abstract and a camera-ready manuscript as "Proceedings" to your talk. We will get to this
later in more detail. here is an example from last term; for the running term ook up the "Running Term".

   

Example!!!!
Go to "Running Term" term for information

Miniconference: Semiconductor Nano Technology
and Energy

Call for Papers, Conference Schedule, and
Deadlines

Suggested Sessions and topics for contribution: Consult the
Link  

Deadline for Abstracts: Friday, Nov. 16th 2010

Template for Abstracts
Example for Abstract

Send to:
ra@tf.uni-kiel.de and hf@tf.uni-
kiel.de
The line is open!

Extended Deadline for
Abstracts:
(only if rejected at first attempt)

Friday, Dec. 10th 2010

Presentations at
Conference:

Wednesday, 8:15 - 13:15;
Jan / Feb 2011; to be
determined

Deadline for Papers: Friday, Feb. 11th 2011

Template for Papers
Example for Paper

Send to:
ra@tf.uni-kiel.de and hf@tf.uni-
kiel.de
The line will open in Jan. 2011

   
Chances are that your first publication will be in the form of a paper in a Proceedings volume, Otherwise, it probably
will be it he form of a letter - see below

Letters originally were exactly that - letters to the editor, published in the back of the thick Journal volume, describing
short and to the point some major new discovery or insight. The idea was to get it published as quickly as possible, and
as a matter of course, to follow up somewhat later with a full account in the form of a regular paper.

In our modern time, we now have dedicated letter Journals, many of them more prestigious than the regular Journal.
Examples are the "Phys. Rev. Letters", the No. 1 Journal in the physics oriented sciences, the Appl. Phys. Lett.,
and so on.
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It is difficult to get into those Letter journals (see "Peer review"), and it may take longer to have your stuff
published than in a regular Journal. As far as rules and regulations are concerned, they are more or less the same
as for the "mother" journal with an additional strict page limit
You may or may not write a letter in your future career, we will, however, not dwell on it because as far as writing
techniques are concerned, it it is just a subset of the topic "paper".

Papers. The main mode of scientific publication.

If your Bachelor thesis work produces something good, you may find yourself to be one of the authors of a paper.
However, you will probably not be the one who wrote it.
Nevertheless, that's what we will practice here. How to write a (camera ready) paper.

Reviews. A long and thorough paper discussing other papers, i.e. the state of the art in a certain field. A review might
be published in special review Journal, in regular journals as something special, as a book or as a chapter in book.

Statistically it's unlikely that you will ever write a review; certainly not any time soon, because that is always done
by acknowledged experts in the field.

Books. Yes. You know scientific text books or a facts books (I hope).

You're not going to write one any time soon, so we will not discuss that any further.

 

Formal Requirements

Whenever you write anything that will either get printed or on-line published by recognized organization, publishing
company or whatever, you must meet some formal requirements.

Even worse; if you are a German engineer, you may even have to obey some DIN norms. In other countries, more
likely then not, some bureaucracy will also cramp your style. We will come back to that in the appropriate contexts.

What kind of requirements you face depends to some extent on how your work will be brought to the attention of the
scientific community:

If you write for a good old Journal, the requirements may be relaxed. You may be required, for example, to write
equations a certain way, indicate references, e.g., by numbers in square brackets [1-5], or like this1-5. You do not
have to use particular fonts or write everything in two columns as it will appear later in print.
If your write "camera ready" for typically conference proceedings, you will have to meet an unbelievable number of
requirements. In order to get an idea of what that means, activate this link. Everything else - Books, on-line journals,
rapid letter journals, or whatever - are between the two extremes.

If you activated the link, you saw almost three pages of rules, instructions, requirement, and what not. Isn't that rather
annoying and bureaucratic overkill?

Well - yes! It can be annoying. But see the bright side. If you write a paper "just so" - like the good old essays in
High School - but no longer by hand but with a computer, you also have a lot of decisions to make. What kind of
font are you going to use? Are headlines bold or what? And so on and so forth.
Even if you do not make those decision but just take what you get upon hitting the keypad, you have still made a
decision: You are going with the default options of the computer or with a format somebody else installed.

So be happy that your publisher has made all those decision for you, it saves you stress and time. You also have no
choice, so getting all worked up may burn some excess calories but otherwise doesn't get you anywhere.
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4.1.2 Ethics of Scientific Writing

Scientists Cheat

According to a 20 year crusade of the "Süddeutsche Zeitung", practically all scientists are cheaters, frauds, crooks or
just plain criminals. They routinely falsify their results, steal from colleagues, enslave everybody they can (in particular
PhD students) and try to get their names on papers without having made a contribution.

Ironically, the Magazin of the same Süddeutsche Zeitung provided the scientific community with several very good
examples of how to bend the truth in elegant ways - one example is given in full length in the link.

The truth is a bit anticlimactic: Yes, the community of scientists contains a certain percentage of cheaters, frauds,
crooks or just plain criminals like any other professional community (say journalists or the so-called "creatives" in
advertising), but with a far lower percentage than most other communities (there have been far more incidences of
indecent behavior among catholic priests, for example, than among physicists). If you don't believe that, check the
wikipedia article for "Betrug und Fälschung in der Wissenschaft". Something like 5 cases in Physics and Technology in
the last 30 years or so - including the case of "cold fusion" taken up in this link.

The reasons for scientists being so comparatively good is not that they are a better breed, but that changes are very
good that you will get caught quickly if you cheat. The truth will come out, eventually, and that will be the end of
career.
Compare that to other professional groups:

In advertising you are expected to lie about whatever you advertise. If the truth "comes out", nothing
happens.
In journalism you are expected to stick to the facts and nothing but the facts. If you are caught lying,
however, possibly a very small errata will be printed somewhere, and very rarely somebody will be fined. If
you don't lie outrightly but just have no idea about what you are writing, getting all numbers and facts wrong,
nothing whatsoever will happen.
In economics, you and your colleagues may have explained in detail that the exponential growth of the
stock market value of companies that did not have a product or any income is a good thing for the economy
and would go on forever. After your breed then runs the global economy smack against a hard wall (witness
the collapse of the Internet bubble, the 2007 collapse of the USA real estate bubble causing a world-wide
recession, the Spanish real estate bubble, the financial crisis of the Greece and the Euro, the financial crisis
of the Dollar, the erroneous booking of 55 Billion (!) Euro at the HRE "bad bank" in 11 /2011, ..), you will still
be revered experts, because now you will explain why this was unavoidable and exactly how it happened.

OK - so you don't cheat. What that means in particular is:

You stick to your data. You don't make 'em look better and you don't omit whatever doesn't fit your
interpretation.
You say it exactly as it is. You do not use wordings that, without being factually wrong, will give the reader
the wrong impression.
You look at all facets of your hypothesis or theories, not just the ones that agree with the data. There is no
shame in admitting that not everything is clear at present.
You refer to everything that has a bearing on your work as carefully and as objectively as you can. You do
not accidentally overlook references that make your work look less important.
You will admit that you were wrong, if you were wrong, and you will try to be the first one to publish that and
not keep quiet and hope that nobody will notice.
You will acknowledge the help you got from people who are not authors.
You will only appear as an author on a paper if you actually contributed something to it, and you will put all
colleagues on your paper who contributed.
You will not publish things you learned about from others after quickly redoing their work, just because they
haven't published it themselves yet.

Pretty clear and self-evident, you might think. You are wrong. A few examples:

Should the guy (often called a Professor) who wrote the successful proposal that made research in a certain field
possible, who picked you to do the work, who initiated you to the topics, discussed what you did, gave you ideas on
how to progress, and read and corrected the stuff you wrote, be one of the authors? If you (like me) think he or she
should, you are in violation of the guide-lines of august research organizations in Germany (the same ones who will
never again fund your proposal if you, the "Prof.", do not keep publishing like crazy).
In the USA at least, competition in Science is so strong that everybody considers that whatever you say is now
public property. If you don't keep your mouth shut - too bad, for you. Nobody will even feel slightly guilty in using
your stuff for their own purposes. However, doing Science in secrecy will be the end of Science. If you don't want to
do this, you must be prepared of being disenfranchised quickly and cunningly by your "colleagues".

There is no end to this (most scientists are human, after all). But there is simple advice: Just be honest.

For completeness sake, here are a few links
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DFG: Vorschläge zur Sicherung guter wissenschaftlicher Praxis Januar 1998

MPG: Regeln zur Sicherung guter wissenschaftlicher Praxis Nov. 2000
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4.2 Refereeing

4.2.1 Peer Review

What is Peer Review

No scientific or engineering journal in the world with any standing in the respective community would ever publish
something send to one of the editors without subjecting the article in question to "peer review". A peer, in the meaning
implied in this context, is "one that is of equal standing with another"; in short another scientist with comparable
knowledge in the field as the most senior author.

Usually, at least two "peers" are asked to act as referees. They have to read through the article, answer various
questions on some (nowadays mostly Internet based) questionnaire, give a recommendation as to be or not to be
(for the paper; in the Journal), and justify all of this by more or less detailed comments to the manuscript.
Many journals enable two kinds of comments: One goes anonymously to the authors, another one may go go to the
editor only,.

Reviews are always anonymous. This is a matter of debate on occasion, but this principle has been staunchly upheld
by all and sundry so far.

Authors may object to the judgement of the reviewers. If they present good reasons, the editor may consult a third
referee; otherwise he (or she) may tell the authors to go suck eggs (if in slightly friendlier words)
 

Peer Review for Scientific Articles

Obviously, peer review is a good and fair thing, and totally indispensable if some kind of quality is to be maintained in
the scientific community and their journals.
So consider the following pieces of information:

Our newest noble prize winner, Peter Grünberg from Jülich, send his first discovery of the giant magneto-
resistance effect that ultimately gained him the Nobel prize (after several other major prizes) to Phys Rev. Lett.,
where the referees promptly rejected it.
V. Lehmann and U. Gösele, to take a less august example somewhat closer to home, send their discovery of the
quantum wire nature of so-called macroporous Si to Appl. Phys. Lett. where it was promptly rejected. After the
authors protested it was finally published (somewhat later than a similar paper of Canham, who discovered the
same thing (and somewhat more) independently at about the same time). The two papers together started the whole
field of "porous semiconductors" with its own international conference and so on.
Jan Hendrik Schön published from 1998 to 2001 about one paper every 8 days, and a total of 17 articles in the
absolute top journals "Nature" and Science. All his articles were peer reviewed and accepted (both journals accept
less than 10 % of what they get), and all his findings were fakes and, in retrospect, would have been easy to catch.

What do we learn from this? Simple: Despite all the shortcomings of the peer review process, there is no alternative (as
with democracy).

It's not perfect, it's not even good sometimes, but how else could you go about maintaining quality and integrity in
science and engineering? More referees just would mean more work for all, and probably not even change very
much.
You simply must accepts that peer review is not perfect and that one of your top papers might be rejected for no
good reason. But then, a not-so-good one might make it - on the long run it cancels out to some extent.

On order to give you some ideas how reviewing is done - here is typical a list of what a reveiwer should watch out for
(taken from a Journal that shall go unnamed):
the link provides some examples (with some blackening on occasion to maintain anonymity).

"The Journal aims to publish HIGH quality papers reporting NEW developments in XXXXXXX. Currently less than 40%
of submissions to the Journal are accepted for publication. In scrutinizing the manuscript, in particular please
consider:
(a) if the subject matter is appropriate for the Journal;
(b) if the quality of the presentation is adequate;
(c) if the work contains new and original contributions;
(d) any apparent lack of clarity;
(e) any apparent errors of fact or logic;
(f) if appropriate reference to previous work is given;
(g) if the conclusions are sound and justified;
(h) if the abstract is informative;
(i) if the title reflects the contents adequately;
(j) if there is any material which might be omitted."
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The links provides some examples (with some blackening on occasion to maintain anonymity):

Short and positive

Short and negative

Long and negative

You might have to referee the papers of your peers in this seminar. The way you do this is by using this template.

 

Peer Review for Project Proposals

While it is unpleasant if some of your peers rejects that Noble-prize winning paper you send to some journal, it really
hurts if some proposal you wrote gets rejected after peer review.
A proposal is a (usually largish) stack of paper that you (or a group) send to some agency like the "Deutsche
Forschungsgemeinschaft" (DFG), and in which you propose to do some probably Noble-prize winning research -
provided that you are given some money.

"Ohne Moos nix los" (Money makes the world go round). Research and development is expensive, and somewhere
the money must come from. Without proposals resulting in grants, you won't go far in the scientific and engineering
world.
As a Professor, you send your proposal to the various agencies (EU, federal, state, independent, ...) that fund more
basic research, as a scientist or engineer with some responsibility in a company, you send it to your Bosses. The
procedures might be quite different , the philosophy is not.
You either are in position where somebody tells you what to do - than you don't have to worry about writing
proposals - or you are the one who tells others what to do - then you better get the necessary funding first. You
almost never get it because of your winning personality; you get it because your proposals - written or verbal - to
your peers or Bosses - get approval.
The basic idea is simple and can be expressed in one word: Competition! And it is a good idea as experimentally
proved if you look at societies with no competiton.

What are the odds for us Professors to get a proposal granted. Rough numbers for success with the three main funding
agencies are: DFG: 30 %- 40 %, VW Stifitung 15 %, EU < 10 %.

So you better be i) good, and ii) not given to screaming fits and shooting people if disappointed.

Graduates of Materials Science in Kiel are expected to belong into the proposal write category some 10 years after
graduation. So you still have time, but paper and proposal writing with the necessary peer reviews will likely catch up
with you.

Just a hint: One big help for your career to become a major proposal writer, is to help your boss with whatever he or

she has to write while you still are in the lower ranks. All Bosses hate writing all this crap all day and love
underlings who deliver perfect papers, report, parts of proposals and so on.
Get used it it now! It's "Publish or Perish" out there!
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4.2.2 Worse than Anonymous Peer Review

Just for fun: what could be worse than peer review? Let's see:

   

Direct Refereeing by Committees or Peer Group

Large, so-called priority projects of the DFG, consisting of many proposals to a common topic, are reviewed as follows:

All senior scientists (≈ Professors) gather in the DFG headquarter in Bad Godesberg where they put up a Poster of
their proposal. At 9:00 in the morning, everybody assembles in the large lecture room, the group of (international)
referees marches in, and the speaker of the referees ask Prof. X to come forward and defend his or her proposal in
front of the assembly. Prof. X gives a short presentation and then fields the questions coming in.
Not everybody is asked, and nobody knows ahead of time if he or she has to perform. Be prepared, is the motto.

The referees (who are not anonymous anymore, but decide as an anonymous group) will give the grades "failed" or
"passed" directly at the end of the meeting.

Given the odds for getting your proposal granted, direct refereeing by committees or peer groups is not all that amusing -
neither for the refereed nor for the referee.

 

The Committee is an Audience

You, as one of 5 - 6 people, and from a total of 30 or more applicants have been invited to present your work by a
"Berufungskommission", a finding commission charged with appointing a new Professor (or director, or ...)
You give a presentation that will be refereed by the (important people in the) audience.

Their common "referee report" (going under a different name, but that's what it is) will decide how you conduct your
future life.
No more need to be said.

 

The Committee is Your Boss

In an R&D environment, a group of 7 - 12 people usually has a leader ("Laborleiter"). About 7 of those leaders (or 1st line
managers) have a group leader (or 2nd line manager), and so on, until the CEO sits on everything and everybody.

Note that we discuss "R&D", where you already have made a nice career move if you become the 1st line manager
2 years after you joined the company. If you go into production, you may find that you have far more people
reporting to you, but they are not your peers like most other members of your R&D group.
Out of your 7 - 12 member peer group, only one can be the boss. Who will be promoted whenever the next
opportunity comes up?
You guessed it: The one with the best referee reports (written or just stored in brains). And the referees are your
bosses (your boss, his boss, some of the bosses on parallel levels, and usually some representative from
personnel). You will never go up if those people don't know you or haven't heard of you. If they have, it is necessary
that they have some positive association when your name comes up. It helps, if they have read and appreciated
something you have written....
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4.3 Rules

4.3.1 Rules in This Seminar

Your Presentation

You have 20 minutes. Think about dividing the time between the two of you.

Try to do your best. Don't forget: you will get a grade for this!

After your presentation we will discuss in the time left:

The delivery. We will follow the structure given in the check list.

The content. Everybody may ask questions to your topic. Be prepared!

 

Your Paper

The Rules for writing your paper are extremely simple:

You follow exactly and without exception the format for some camera-ready manuscript for some proceedings.

You will find these instructions in this link. These instructions, by the way look exactly as your manuscript is going
to look if you do it right.
The page limit is 3 pages

Here was an example from the previous year.

The simplest way to do this is to download the example and to use it directly as your formatted word document. Erase
and replace - and be sure that you don't exchange the format when you copy something from a different format and
paste it into your paper!

 

Your Referee Report

You (as a group or as individuals) will write a referee report to the papers of the other groups.

You follow the format in the link

Be critical! This Seminar has a rejection rate of > 60 % (just kidding; but that's what many journals tell you).
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5. Techniques

5.1 Formatting Texts with Word

5.1.1 Formatting - General

What Formatting Means

The format of your Word documents is the sum of all the instructions the computer needs to put letters or symbols, or
embedded graphics, or ... at the right place, in the right font, and so on.

The format of your document is something you can and should chose. If you fail to do so, your document will still
have a format - the default option that the PC picks for you. This is the format stored in the "Normal.dot (globale
Vorlage)". If you are familiar with HTML, the normal.dot is something like the "style sheet" used for formatting
HTML documents.

Working with the possibilities of formatting Word is extremely tricky and contains a lot pitfalls and dangers. Never, ever,
for example, enable options like "automatisch aktualisieren" if you don't know exactly what you are doing because it
may mean that all word.doc files in your PC will suddenly no longer look like you had made them to look, but
completely different. All of them - because you may have changed the Normal.dot that is their formatting base.
Nevertheless, you should use the more simpler formatting options because they make life easier.

We will just look at it in a practical way and give a few hints here and there.

 

Formatting Text

Always switch on the  icon, the "Absatzmarker" as it is called German. It not only makes some other formatting
signs appear on the screen but also allows you to check the formatting of the "Absatz" or paragraph.

In order to do that, you simply highlight the  in your text and look at the Word menu (where you have enabled the
"Format" Menu part). For the camera-ready manuscript your are supposed to use, this looks like this:
 

 
In the window marked, you now see the format selected for this paragraph; it is aptly called "Titel". Obviously, this is
just a suitable name for all the specifics or attributes defining the format "Title". The question thus is what are those
attributes and how can I change them if I want to do this? (Note: Since you are to follow this format you actually do not
want to change these specifications!)

Click on "Format" in the Word menu. This is what you get:
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You see that "Titel" is activated; you also see all the other options you have in the underlying .dot (not necessarily
your "Normal.dot" but one that comes with this particular .doc and is "hidden" inside. The field "Beschreibung" tells
you, what is behind the "Titel" format, i.e. what are its attributes.
Now you have four options to change what the format "Titel" should do: "Organisieren...", "Neu....", "Bearbeiten..."
and ""Löschen". That there are no "..." after "Löschen" (= Delete") should warn you that if you hit that button. you
are in trouble, whereas for all other buttons a new menu will open up.
You can try the first three buttons and look at what you get. If you don't know exactly the meaning of
"Organisieren..." and "Neu....", do not do anything - you will quite likely get yourself into trouble.
You might use "Bearbeiten..." because this allows you (with the button "Format") to change whatever you have in
the "Beschreibung", e.g. the font.

Now look at the format behind other  signs. You will notice two things:

1. There are many other paragraph formats in this template - "Author", "Abstract", "Standard", and so on. However,
you will also see that it is a badly formatted document, because the format of "2 PREPARING THE MANUSCRIPT"
is "Umschlagabsenderadresse" whereas it is "Standard" for 1 and 3. Both are wrong, it should have been
"Überschrift 1" or "Überschrift 2", for example (but with attributes different from what you get from the "Normal.dot")
What this tells you is that it is perfectly possible to have the actual document appear as you want it to look like with
many different formats. To make things worse, you can even do that in many different ways: You could, for example,
have the format "Überschrift 1" (specified in your default normal.dot as "Arial, 16 pt, fett, ...) change with the
"Format", "Bearbeiten" menus to attributes that are what you want, e.g. make it look like "Standard" text, or you
just change what you don't like right with the many keys you have in the "Format" menu bar as shown below:

2. The format of most (but not all) text blocks is "Standard". It specifies the attributes. There is, however, no "bold" in
the attribute list, yet we have some words appearing Bold in the text.

This is, of course, what you get if you just select those words in the text and hit the "bold" icon (or "italics", or
underlined, or...)
In other word, there is a complex hierarchy of formatting instructions (the experts talk about "shading"). Your icons
in the format menu bar always override anything specified in the normal.dot or in the specification you may have
made just for that paragraph. This makes formatting very powerful and very dangerous for amateurs (≈ 99.999 % of
Word users).
The safe thing to do, of course, is to format the paragraphs correctly and use as little overrides as possible.

Why should one use correct formatting? To demonstrate just one out of many reasons, you now do a little exercise:

Take your Word template, then first save it under a different name. Now format the headlines properly (Mark all of ,
e.g. "2 PREPARING THE MANUSCRIPT" and assign it "Überschrift 1"; use "Überschrift 2" for 2.2 and so on.
Now move the whole text down by clicking two returns above the headline and
mark the top one

Next, click on "Einfügen" in the menu, activate "Index und Verzeichnisse" und klick on "Inhaltsverzeichnis", This is
what you should get:
 

 
Aha!!!. With proper formatting you can use a lot of automatic functions. Besides generating an Index, you can, for
example, keep automatically track of footnotes and references, and so on.
If you once had to rewrite a list of 87 references because you had to insert an additional one at place 8 (the referee
requested it!), which means that all numbers n above 8 had to be changed to n +1, you appreciate those functions!

Finally, the most important question: What kind of format should you use for just plain text?
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You might think that "Standard" is the answer. That is not bad, but
"Standard carries a minimum number of attributes, because it is the
base oft many other formats. It only specifies the absolute
necessities that you usually want to keep in all other formats.

 

When you write standard text, however, you want a little bit more, in
particular you want some "Einzug" (indent), and that's why you are
better of with the format "Standardeinzug".

 

   

Inserting Pictures or Graphics

What's the difference between a picture, photography or image and a graphic or drawing ? That will be addressed in
chapter 5.2, so here we only worry about insert such an object into a Word document. To make things short, just a few
essential rules.
1.  Insert whatever you are inserting into a table.

Make a table with one row and one column, click on "Format", "Rahmen und Schattierungen" and then on "Ohne" -
and nobody willl see your table. However, you now know exactly where you object will be in the text - inside the
table, as part of the text.
With "Tabelleneigenschaften" and "Zelle" you can easily specify the kind of embedding of your table in the text - far
easier than if you try that for your object directly

2.  Never ever insert pictures or graphics by "copy"   and "paste"   !
All kinds of unpleasant things can happen; if you send our your paper to a Journal, you almost certainly will get it
back with the request to use proper formats.

3.  Always insert pictures or graphics by either:

3.1 Using "Einfügen" (main menu), "Graphik", "Aus Datei". Use "Tabelleneigenschaften" ; "Zelle", "Ausrichtung" to
format your table. Try the various options if you are unsure!
3.2 Copy whatever you have on some other program on your PC. Then click on "Bearbeiten" on the main menu, and
then "Inhalte einfügen" You will now be given a choice of formats. Pick the right one! (In case of doubt
"Geräteunabhängiges Bitmap"). Why an "Einfügen" (= insert) option is not under "Einfügen" in the main menu, but
under "Bearbeiten" is one of those Windows mysteries that will vex generations to come.
3.3 To make sure that your picture stays in the proper cell of the table at the proper place, now mark the picture and
doubleclick on it. In the "Grafik formatiern" Menu coming up, click on "Layout" and on (Mostly) on "Mit Text in
Zeile".

If you do it in any other way, changes are that you will curse a lot!

That's all there is to insertions of graphics and images into a word document. The only problem remaining is that
whatever you inserted is mostly not the right size. There is an easy fix and a more complicated one that will be
discussed to some extent in chapter 5.2

Just change the size of your picture by clicking on it and making it larger or smaller. But make sure that you don't
just change one dimension. Use the erase  to cut of parts of a picture that you don't need.. All in all it looks like
this:
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OK - enough of that. There is no end to formatting Word. There is only one more absolutely essential rule:

Do not - repeat: do not - use Word for really long scientific texts with lots of embedded objects, equations,
footnotes and so on; e.g. for you theses - Bachelor, Master, Ph.D. and so on. If you need more than, let's say, 25 -
30 pages, either make several documents (e.g. each chapter is a separate Word file) or use some better program
for this (i.e. Latex or Tech). Chances are that you are going to be very unhappy if you do not heed this advice!
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5.1.2 Equations

Equations may contain a lot of special symbols in tricky arrangements. Look at this beauty (does it look familiar?) This
equation is written in HTML, but how would we do it in Word?

 

C  = 
dE

dT
 =  

∞
⌠
⌡
0

(E – EF) · D(E)
df(E,T)

dT
· dE

 
Well, this sub-chapter we will keep simple. Either you i) know how to write equations with some kind of editor (Word
offers an equation editor) or, ii), you don't.

In the first case, you either do it directly in Word, or import it to Word, or turn your equation into graphics (but never
a picture!) and insert it into Word.
In the second case you learn it - all by yourself! There is no way that you can learn it with a few hints from this
page. You will find Internet tutorials for the Word equation editor; the link provides access.
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5.2 Pictures and Graphics

5.2.1 Graphic Programs and Their Uses

Vector and Pixel Programs

What follows are modified files from the (abandoned) HTML Hyperscript

  
We have learned how to embedd an image into a file, but in many cases you must first produce the image or change
what you have.

Producing means either to "paint" or "draw" it with some program, or to scan a real picture to convert it to an
electronic format.
Changing means that your electronic image is too small. too large, too dark. to bright, ...., or that you want to
include some lettering, or that you want to combine two independent images into one, or - you get the idea.
Most student presentations and many Internet documents do not fully exploit the potential of images (they have not
enough contrast and so on), use unsuitable sizes (too small, can't see a thing on the picture) or include unreadable
text (especially the lettering of axis).
This does not have to be and we will devote some time to demonstrate how to make and to optimize images.

In any case, you first must use some graphics program to generate the image that you finally will use in your document
and there are two very different kinds of such programs

Pixel programs simply assign a fixed number of pixels to the image size (many pixels = high resolution; few pixels
= low resolution) and simply store whats inside a pixel. For black and white images this simply is the brightness of
a pixel (= grey scale); for color images it is the brightness for the three primary colors (often coded in a hexadecimal
code; e.g. in HTML).
This is simple and straightforward, but has two major shortcomings: 1. It is hard to change anything after it was
stored and 2. if you change the size of the image (but not of the pixels) you must somehow combine pixels and this
leads quickly to distortions, especially for text.
Vector programs store geometric figures (lines, circles, rectangles, letters, ..) together with their attributes
(location, size, color, ...).
Ths is not simple and straightforward, but allows to change all elements of an image at will and to change its size
without loss of information. However, while well suited to graphical images ("drawings"); "vector graphics" cannot
possibly encode a photography, a painting, or even a computer "painting".

So both kinds of programs are necessary to cover all aspects of images. And often the result of neither one can be
directly incorporated into a Word or HTML document because they need specific file formats (ways the image is stored).
 

Some Programs

Typical vector graphics programs are

The graphic program of Word (but forget the versions in Word 6 and older). It is stored in the .wmf format (Windows
meta file), but you may not have direct access to this.
Designer, or Corel Draw with .dsf and .cdr formats

Typical pixel programs are

Paint Shop Pro or Photo Shop

There is a simple rule you must follow for everything you write not for your own amusement only, ie for publications
(including your theses and so on:

All "graphics" are always kept as vector files, i.e. as .dsf or .cdr and never as TIF, GIF, JPEG, BMP and so on.

Why? Because that's what all (respectable) Journals demand and because it makes a lot of sense! Try to change
the size of a pixel format that contains writing and you know why vectors formats are absolutely superior in this
case.
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5.2.2 Image Formats and Storage

The TIF and BMP Formats

The TIF (Tagged Image Format) or BMP (bit map) formats are simple: Everything will be stored to the fullest amount.

Every pixel is stored with the full information for brightness and 16 million colors

This means that a picture needs lots of memory space; it is thus perfectly unsuitable for HTML and cannot be
incorporated directly.
It is, however, the format of choice to store your originals. You then optimize a copy of the original and store it in a
compressed and HTML compatible format.
 

The JPEG Format

The JPEG format compresses the image data by using a discrete cosine transformation algorithm (similar to Fourier
transforms).

The compression algorithm is rather good; it also keeps the maximum color information (i.e. a palette of 16.7 million
colors). Most of the graphic programs offer the possibility of choosing the compression factor.
With Paint Shop Pro you can choose the compression factor by activating the options in the "save as" ("Speichern
als") menu.
A high compression factor leads to small file with a very low quality and vice versa: A low compression factor will
lead to a larger file with a very high quality. Just have a look at the examples in the link or at the test picture below.
The JPEG format is a common format to present scanned photos or pictures with very fine color gradients in the
Internet or as embedded files in Word documents. JPEG offers no opportunity to declare a transparent background.
 

The GIF format

The GIF format was developed by CompuServe especially for on-line use. GIF compresses the size of an image by
reducing the palette to 256 colors. This reduces the bit size of an image to 1/10 to 1/30 compared to a regular BMP file
without noticeable losses. The GIF format offers several options for including the image into a web page:

Transparent background: One of the at most 256 colors of the image can be declared to be "transparent"; it will
then be substituted by the background color of the page.
Interlaced presentation: The image will be presented successively (layer by layer) while each layer shows more
details.
Animations: Several GIF images can be connected to an animation; i.e. a short "comic strip".

GIFs are best used for buttons, cliparts and other images with only a few colors or color shades, and particularly for
drawings or texts presented as image, but not for high resolution photos. Again, look at examples in the link to
appreciate this.

 

The PNG format

The PNG format (portable network graphics) combines the advantages of the JPEG and the GIF formats:

Compression without noticeable losses

16.7 million colors

Transparent background and interlacing

However, it does not allow to chose the compression factor. So it may look good, but look at the size in comparison to
the others in the examples.
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Here is an example for the different ways of strong an image. It contains a photography, hard lines, many colors, and a
continuous color transition. In the original TIF format it needs 152 kB

Note that JPEG needs the least amount of storage space, but has problems with hard lines on a clear background.
The photography, however, still looks pretty good even at high compression.
You can see the differences more pronounced if you compare the images by exporting them to Paint Shop Pro and
enlarging them.
 

  
JPEG format with compression factor 1 ("Original")
Storage Size is 58 kB.

JPEG format with compression factor 25
Storage Size is 15 kB.

JPEG format with compression factor 50
Storage Size is 10 kB.

JPEG format with compression factor 75
Storage Size is 7 kB.

GIF format.
Storage Size is 43 kB

PNG format.
Storage Size is 79 kB
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5.2.3 Optimizing Images

Some General Remarks

Images - in the form of pictures (photographs, "paintings"), graphics (drawings and text) and mixtures (e.g. a
newspaperarticle containing text and pictures) are the life blood of HTML documents. They should be inserted with the
outmost clarity - and little memory space
Where do images come from? There are some typical sources

They were generated in a digital format - with a graphic program (vector - or pixel based), by a digital camera, from
an electron microscope, or just downloaded from the Net.
They exist as analog document - newspaper articles, photographs, print-outs, paper copies. Then you must first
convert them to a digital format by running them through a scanner.

In any case, what you now have is an image that is usually not ready to be incorporated in your HTML or Word
document. You must now optimize it, and that often means doing three different things:

1. You must change the size. If it is too large, you must make it smaller without loss of essentials which, after all,
are there. This also includes just taking parts of the original. The other case, making an image bigger, is rare and
hopeless because there is no way to produce resolution that is not there in the original.
2. You might improve its appearance - make it darker or brighter, black-and-and.white instead of color (again, the
other way around is not possible), enhance the contrast, and so on.
3. You might add something or take out something. Some lettering, or an insert from another picture - you may even
want to make a composite consisting of several images with some additional lettering and graphics.

This is not easy and there is not a single unique way of doing it - it is, after all, a matter of taste if you like pictures to be
a bit bright or rather darkish. There are, however, some tricks and some good advice which we will now explore.
 

Clearing up Graphics

The following image shows parts of a typical scan from a newspaper:

 

 
There is text and a color picture (in newspaper quality), and you can see (faintly) what is written on the backside.
What you can do quickly produces a quality like this:
 

 
Certainly better, but still not extremely good - and the whole thing would still be far too large. Well, the best I can do
quickly in total looks like this
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Now lets go step by step.

First we clear up the image. In this case it is sufficient just to use the "Farben", "Justieren" and "Highlights -
Mitteltöne,..." function. Set "Highlights" to something like 90% and the background is now white with the faint stuff
from the newspaper backside gone.
Now reduce the size - always in steps of integers if possible, If you reduce the size linearly by a factor of 2, four
pixels of the original will be converted to 1 pixel, and the program simply sets the color and brightness values of this
pixel to the average of the four original ones. You can help the program by first selecting "Bild", Normalfilter" and
"Weichzeichnen". Then you reduce the size and try "Bild", Normalfilter" and "Schärfen". This way you keep hard
contrast better, in particular embedded text.

What is better: First clearing up the image, and than reducing its size, or the other way around.

Well - try it. Here is what you get (always with identical settings)

 

Cleared first, then reduced Reduced first, than cleared

 
While the result is unambiguous, there remains some doubt: Maybe, with different settings, the second way would be
better than the first?

Who knows! Still, if you think about it, the size reduction always reduces information by averaging what is found in
four pixels. If there is a lot of garbage in the four pixels, the average will be noisier, too, and clearing the image
should be somewhat harder. So don't worry - always first process you original and then reduce the size.

So accept as a general rule:

Always do the operation that reduces the information content of an image last!

Changing contrast etc. does not reduce the information content, it just changes it. Reducing the size, or storing it in
a .gif, .jpg, and so on format, does!
 

Background Options for Gif Formats
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Some image formats, especially "gif", allow to manipulate the background color.

This is essentially a consequence of the data compression technique, where only a limited number of colors - the
palette - is used.
The palette, however, is not fixed, but calculated for each image for optimum color fidelity. A picture of a landscape,
e.g. may contain several shades of green in the palette, while portraits will expand the red and yellow hues.

The colors used for a palette are numbered internally and you can find the color number in the following way:

Load a Gif image in Paint Shop Pro and click on the "pipette" symbol ("Farbauswahl") . Move it on any color in
your image and watch the color menu on the right hand side. Below the listing for Red, Green and Blue, an "I" with
a number will appear - this is the internal number for the color you picked.
You now can manipulate one of the colors contained in the image - usually the background color - when you save
the picture, e.g., by making this color transparent. This means that the chosen color will not appear in the context
of the setting for the picture, but that the background color of the master document into which the picture may be
embedded will be seen instead.
This applies directly to .gif pictures embedded in a HTML document. Paint Shop Pro offers four choices how this
can be done:

When you click on "save" (Sichern als"), you have can open a menu "options" ("Options"). Click on it (and don't forget
to save it as ".gif"). There are four choices:

"Beibehalten der Transparenz-Information der Datei" ("Keep the transparency information of the file"). This means
that if the picture already has some setting for the transparency of one color, this setting will be kept.
"Keine Transparenz-Information speichern" (Do not safe any transparency information). This means that nothing will
be transparent after you safe the picture.
"Setzen des Transparenzwertes für die Hintergrundfarbe" (Make the background color transparent). If you chose this
option, the background color (as determined by Paint Shop Pro) will be the color that becomes transparent.
"Setzen des Transparenzwertes im Paletteneintrag" (Make the chosen color transparent) - with a choice of a
number via a menu. To use this, you first have to find the number of the color you want to be transparent with the
"pipette" (Farbauswahl). Then you indicate that number in the menu; it will be transparent after saving the picture.

Try it with some pictures. Use a photography and a drawing and see how Paint Shop pro will determine the background
color
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5.2.4 Tips and Tricks

Getting Images

Your objects,- graphics or pictures / images are supposed to end up in a Wordfile here, so you need them stored in your
computer. The essential sources where your objects are coming from are the Internet, a scanner, other digital media, or,
somewhat later in your life as materials scientist, the computers in the laboratory or inside the equipment (e.g. an
electron microscope) that store and process the data of of your experiments.

Only rarely will you have relevant objects for this seminar already in your PC, or produce them with your digital
camera.

As long as your objects are available in a proper format, you have no problem - just store them. Make sure you don't
change the format into something less desirable (quite easy), and make sure that you don't store a vector format as
some kind of bit map. While this is easily possible, it is also irreversible - you cannot generate a vector format from a
bitmap format.

But what about pdf- formats or other formats where you can see the picture of your dreams come true on your
screen, but you cannot access it directly? Here is an example for pdf.
Here is another example. How did I get those Word menu bars into module 5.1.1?

Here is the trick: Take a "screen shot", insert it into a Pixel program like "Paint Shop Pro", and cut it to size.

Here is how it is done on short:

 

Screen shot of this modul during
writing

(Reduced to 1/4 of full size)

Part of the screen shot with inserts: 1. Icons from a screen shot of
the

Paint Shop Pro window, 2. Lettering with the "writing" tool

 
Screen shots are pretty powerful and ideal for the lazy materials scientist. Before you take it, you can optimize the size
already on the screen (and perhaps even the contrast and brightness).

Professionals, of course, frown on this technique (but may not have better solution when it comes to grabbing
pictures from pdf files).
Of course, you always end up with a pixel map and you may not get the best resolution, but it's better than having
nothing

  

Modifiying Images

You have a picture like that
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It's too big and you have no use for the "a)" in its right-hand corner. It is also too dark.

What you do with this picture is:

 

Optimize the picture, select the scale with the  icon, make a copy (="Strg" + "C").

Select the part of the picture you want,
insert the scale
((="Strg" + "E").

 
Of course, if you only want to get rid of the "a)", just paint it over with black.

 

Optimizing Bitmap Graphics

You scanned in a graphic, got it from the Intertnet, or from wherever. and it is lousy! It also is stored in some pixel
format. The usual problem is:

It is not rectangular where it should be and looks, for example, like this:

It is too big or too small, possibly contains text, and changing the size to what it should be makes it a lot worse.
We have dealt with this already to some extent. Here we look at other options.

Let's consider this badly scanned in graphics:

 

 
Your best bet is to repeat the scan with better alignment of the pages. However, if that is not possible, you have the
following options.
 

 
This is one way of doing it. Quite often, for simple graphics, it is just as fast to redraw it (the example above is about
borderline).
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Copy it; insert it into some graphic program, and just trace the important lines. With a little bit of practice this is a
quick procedure - and you do not get into trouble with copyrights. Nearly all graphics in the various Hyperscripts of
AMAT have been made like this. Let's look at one example:
 

 
Somebody, probably dead, holds the copyright to the original this standard text-book picture (that you should
recognize for what it is). Redrawing is simple - and no you have no copyright problem anymore; actually, now you
have the copyright!
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6.1 Topics and Links

6.1.1 Topics; Powerpoint Presentations at AMAT, and Links

6.1.2 Papers, Referee Reports, and Links

6.2 Conclusions

6.2.1 First Conclusions
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6. Students Presentations 07/08 - Partly Disabled

6.1 Topics and Links

6.1.1 Topics; Powerpoint Presentations at AMAT, and Links

Here is what happened in the Fall term of 07/08. The links in the table give access to the presentation.

Note: This time all presentations were made within the "AMAT" research group. In years to come, this seminar will
be conducted across more research groups; provisions for that have already been made in the structure of this
Script.

 

Group Topic Time Remarks

Koschine, Tönjes
Schuchardt, Arnim LED's Monday

Jan 28th 2008

Started at 12:00; but the
second presententation
planend for 13:00 was shifted
due to illness

Gerngroß; Mark-D.
Reverey, Julia CIS / CIGS Solar Cells Monday

Feb. 4th 2008

Started at 12:00; but the
second presententation
planend for 13:00 was shifted
due to illness

Ohrt, Christian
Preuße, Thomas

Organic
Semiconductors

Monday
Feb. 11th 2008

Started at 12:00, so there
was time for "8. Conclusions"

 
Members of Prof. Föll's research group formed the audience.

All presentations were filmed (to be viewed later by the speakers) and discussed with respect to content and
technique.
All papers were handed in and can be found in the next module
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6.1.2 Papers, Referee Reports, and Links

The student papers have been handed in. The links in the table give access to the original version of the papers.

Referee reports have been handed in, too; they are accessible via the (disabled) links given below.

 

Group Original Paper Referee
Reports Revised Paper

Koschine,
Tönjes
Schuchardt,
Arnim

LED
Ref. 1
Ref. 2
Ref. 3

 

Gerngroß;
Mark-D.
Reverey, Julia

CIS / CIGS
Solar Cells

Ref. 1
Ref. 2
Ref. 3

 

Ohrt, Christian
Preuße,
Thomas

Organic
Semiconductors

Ref. 1
Ref. 2
Ref. 3

 

 
Revised version may follow; but this is voluntary.
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6.2 Conclusions

6.2.1 First Conclusions

It's too early to draw major conclusions after the first try-out of this kind of seminar. However, a few points can be made:

Spoken and written English is not a problem at all.

The excursion to the library was viewed as very informative and important

Being forced to write in a strictly prescribed format was seen as difficult but also illuminating and meaningful.

Generally, students learned that the formal aspects of presentations and papers are important -and far more time
consuming as thought.
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