Uhiting about Physics (and othen Sciences)

Written by Kenneth Meikiejohn, Institute for the History and Philosophy of Science and Technology, and Margaret Procter,
Writing Support, The University of Toronto

Advice and Explanation of Checklist
1. Know where you're aiming

When you're being marked on your writing, it's only wise to read your assignment sheet carefully.
Assignments in your physics courses may surprise you. Notice what kind of reasoning they ask you to
exercise (description, analysis, argument, speculation?), what reading and listening you're expected to
do (from Newsweek or from Physical Review?), and what readers you're writing for (your fellow-
students in or outside the class, non-specialists inierested in science, experts who know more than you
do about their specific area?). You can also ask your course TAs to check your interpretations. See this
webfile on Understanding your Essay Topic for further advice.

2. Getting started: have a point and make it clear

Think of your writing as a way of asking and answering questions about your course topic -- or at least
exploring them, since few questions in such fields as quantum physics or evolutionary biology have
clear black-and-white answers. Start by considcring what question underlies the given (or chosen) topic.
Write it out to guide your own thinking. Change the wording if necessary to clarify your thinking. Then
try out various ways of answering that question, doing as much reading, calculation, and thinking as
you can for each type of piece.

Now write up an account of your thinking. Start by defining the question you've chosen to look at.
Then indicate the best way you found to answer it. Both those things make up the point of your piece
(not just the question, not just the answer). You will probably have a hypothesis (a tentative answer,
needing to be tested and argued) rather than a thesis (a point to be proved). See this web file on when
and how to use a thesis statement.

Use your title to capture the essence of your ideas. It can be interesting as well as precise, even for an
academic piece. A title may be a phrase (e.g., "Deepening the Quantum Mysteries," "Three Proposed
Quantum Erasers”) or a ful] sentence—often a question. It may include an explanatory subtitle (e.g.,
"When Can Light Go Faster Than Light? The Single-Photon Tunneling Time and its Measurement via
Quantum Interference").

3. Create a logical structure

Structure the piece to outline a clear path for the reader to follow in exploring the question with you—
you don't have to tell us about all the wrong turns you took. Know what your objective is: do you
simply want to communicate some claim, or are you trying to convince your reader of a particular
position? Avoid simple formulas (e.g. the five-paragraph essay) that may not do justice to the
intricacies of your explanation or argument; allow the logic of your objective to dictate structure.

You can use some creativity to find the best order for your ideas. Just make sure that your readers know
where you're going and that they can follow yon dlong. You may find a point-form outline useful for
planning. Creating one from an existing drafi (listing one point per paragraph) is a good way to check
whether your ideas flow logically from one another and form a coherent whole. Then you can look
back at your prose and see whether each successive idea follows smoothly and directly from the
preceding one. Check also that the introduction and conclusion match each other and what you said in
the body of the piece. (See of this guide for suggestions on paragraph development.)



4. Explain your ideas

Some of your assignments may ask you to write for your fellow-students or for a popular readership;
others may ask you to write for professors and experts in the field. Be sure you know where you're
aiming. Don't write just to display your knowledge—work at sharing it. Consider these issues:

» What facts or evidence are essential to make my point? How can I work these into the
explanations without weighing down the piece for my intcnded audience?

» How much does the reader know, and what should I explain? (c.g. terminology, mathematical
formulas, historical references)

» Have I been balanced and fair? Have [ acknowledged the strengths of opposing positions, and
yet confidently and firmly presented my own?

« Am | satisfied with my presentation, and have 1 drawn confidently on my own insights? Has
this writing exercise helped me to think clearly about the issues?

5. Read, listen, and write critically

To do justice to your complex subject, don't just borrow ideas from sources and stitch them together.
Of course, like any scientist, you will build in what other people have thought. But show that you are
doing your own thinking—seek out opportunities to comment on your sources. (Read about further
strategies for critical reading and writing.)

s Read your sources with attention to context, looking for the author's intentions and type of
argument. Make riotes that reflect your analysis, not just the content of the piece.

» Tell your reader why you are convinced by an argument, and show why you may resist some
aspects or implications.

+ Compare any one reading to other ideas on the same topic, and show how they are related to
each other as sources, extensions, or disagreements.

In the sciences, you should quote very seldom, but it's still worthwhile to mention names and give your
reader the sense of being part of the conversation with leaders in the field. (See the U of T file on How
Not to Plagiarize on ways to integratc your sources into your own prose.) In formal academic pieces
such as research articles or reports, use a standard and consistent method for acknowledging your
sourccs. (See another U of T webfile on Standard Documentation Formats for ways of handling that.}
For less formal pieces, you may not need to be so precise about giving details like page numbers,
though you'll still gain by name-dropping. Ask your instructor or TA if you need to give formal
references for the short assignments in this course.

6. Be focussed and coherent

Any written piece earns readers' respect and attention by maintaining focus on a central point, stating it
clearly and then offering explanations and support. In science writing, there's a special satisfaction in
being able to follow through a sequence of reasoning where all the ideas, sentences, and details fit
together clearly.

To make that possible in your work for this course, divide even the short assignments into paragraphs
that lead your readers through your ideas step by step. Use each to show where you are in exploring
your question. It's advisable to start most paragraphs in the body of the paper with a topic sentence
relating back to your overall point. These sentences serve as guideposts along the path. For more advice,
see the web file Developing Coherent Paragraphs.

To create the kind of coherence and "flow" you need, follow these maxims:

+ Stick to your message, topic, or idea consistently throughout the piece; don't waste space with
irrelevancies



Make every paragraph count: pace and sequence your information or argument to guide the
reader right through to the end

Develop smooth transitions within and between paragraphs

Maintain a writing style and voice that is appropriate for your audience. (See the section, below,
on Differences Between Formal and Informal Style.)

7. Be clear

Since the subject matter in science courses is often complex, make your style as simple as possible so
as not to create further challenges for yourself and your reader. Here are some basic principles for elear
scientific style.

a. Use the simplest words that will carry your meaning

Fight the tendency to impress your readers with your vocabulary. The subject is already
impressive enough. Keep your words simple and ordinary for the sake of communication—and
also to keep your own head clear. Of course you will use technical or mathematical terms as
shortcuts when writing to people at the same or higher level of expertise. But if there's any
chance your readers won't know such terms, offer a definition nearby. There are many ways to
work definitions into sentences:

o The step height W is ealled the work function of the metal and is typically a few
electron-volts.

o The photoelectric effect (the ejection of electrons from a clean metal surface when light
falls on it) provides strong evidence for the existence of photons.

o Probabilities are the odds that something is going to happen, or that it is not going to
happen.

Remember that scientists (including the busy instructors and TAs who will be grading your
pieces) have no patience for unnecessary words. Use analogies and colourful phrases to express
your own interest in the subject, but don't rely on them to cover up weak reasoning. Clichés
{overused metaphorical phrases) are especially annoying when you're asking the reader to work
hard at a difficult subject. You will need some qualifiers such as "in this case" or "for the most
part,”" but overuse makes you seem nervous. Avoid passive voice when possible too: it's often
wordy and roundabout. The following pairs of examples (one from a scholarly abstract, the
other from a magazine article) show the benefits of clear concise style. (For a review of ways to
achieve conciseness, see the U of T webfile Wordiness: Ways to Avoid It).

o NO It is our desire at the present moment to construct an cxperimental process, with all
the means at our disposal considering the complexity of the wild and wonderful world of
atoms, that will demonstrate to the world at large (upon its conclusion in due time} some
of the very fascinating ways that certain atoms manage to funne] themselves through
what might be considered a barrier.

o YES We are in the process of building an experiment to study the ftunneling of laser-
cooled Rubidium atoms through an optical barrier.

o NO A number of iests have been carried out by the various people collaborating in this
project, all of which have dealt with some of the more puzzling, arcane, and paradoxical
predictions made by quantum theory. Among the more dramatic ones is the one that is
called, in a rather amusing phrase, the "quantum eraser.”

o YES The team has carried out several tests of the stranger predictions of quantum theory.
The most dramatic is what they call the "quantum eraser."

b. Use short complete sentences

Keep your focus on one idea at a time, and make sure each point is complete and clear. Then
you can choose to link your ideas logically, not by accident. You and your readers will be



grateful to read more short sentences than long ones: that goes for both your popular writing
and your more formal pieces. Note how often your readings use short emphatic sentences, even
for complex and open-ended ideas.

o Quantum Physics is the most successful theory for answering these questions. It has no
competition.

o In other words, electrical charge is "quantized." It comes in chunks. In the case of
electrical charge, all of the chunks are of the samc size. Why this is so is one of THE
unanswered questions in physics.

Match subject and verb

The core of your sentence consists of a definite subject and a distinct verb. One thing to watch
for in proofreading your work is that the subjects and verbs match (both singular or both plural).
Keeping them close together helps.

o [wrong] The time they spent during the past ten years of experiments with lasers were
wasted,

o [right] The time they spent during the past ten years of experiments with lasers was
wasted.

o [right, more concise] Ten years of experimentation with lasers were wasted.

NOTE: Data is officially a plural noun (the singular is datum, but nobody ever uses it). You'll
keep out of trouble with the grammar police if you say "the data are,” not "the data is." By the
way, the plural of quantum is quanta.

NOTE: If English isn't your first language, you may find that you have trouble putting the final
s in the right places. Check through your work for that detail so your reader doesn’t have to keep
filling it in. In short pieces, you may be able to go rapidly through each sentence looking at the
subject-verb match. For longer pieces, check at least the first and final paragraphs. Try reading
your piece out loud: if you hear yourself saying a final -s, check that it's written down.

o [errors] In real system the potential energy is always a measure of the interaction
between particle.
o {[no errors] In real systems the potential energy is always a measure of the interaction
between particles.
Structure long sentences carefully

Of course you will often need longer sentences to reflect the complexity of your material. Set
them up so readers can see where you're taking them. To avoid seeming lost in your own
sentences, avoid the dread "run-on sentence' (sometimes called "comma splice"), where ideas
are jammed together without any logical link. Another giveaway of confused thinking is the
sentence fragment or incomplete sentence. It's not length but structure that eauses these typical
problems:

o [run-on/comma splice] Quantum mechanics does not predict specific events, it does
predict probabilities.

o [run-on/comma splice] With this algorithm we need only five steps to obtain the
desired result, with the other one, we need at least twenty.

o [fragment] Quantum mechanics, for all its ability to get into the world of the atom and
beyond the overly-rigid rules of classical physics, which are no longer adequate for the
wonderful world of today.

Here are some ways to structure your sentences to show different logical relationships and
emphasis. Note how the specific punetuation confirms the intended logic:



iv.  Separate sentences with a period (to sound decisive), adash {energetic), or a semicolon

(balanced, formal).
« Quantum mechanics does not predict specific events. It does predict
probabilities.
» Quantum mechanics does not predict specific events -- it does predict
probabilities.
» Quantum mechanics does not predict specific events; it does predict probabilities.
v.  Join sentences with the simple conjunctions and, but, and or to show strong basic
relationships, usually with a cornma between (or occasionally a period for a dramatic
effect).
» The Great Machine runs blindly on, and all things in it are mere cogs.
» Choose the method with five steps, or be ready to spend three more hours doing
the problem.
» We need to provide a mathematical proof in each instanee. But what is a proof?
= Absolute time, wrote Newton, "flows equably . . .," but he was wrong.
» Quantum mechanics does not predict specific events, but it does predict
probabilities.

vi.  You can occasionally insert one of the weaker linking words (such as however, thus,
therefore, on the other hand, and accordingly) for a subtle effect of contrast or
qualification. These cannot join sentences by themselves. A period, dash, or semicolon
is still needed. Note the different positions availabie for the linking word.

« Quantum mechanics does not predict specific events. However, it does predict
probabilities.

» Quantumn mechanics does not predict specific events; however, it does prediet
probabilities.

» Quantum mechanics does not predict specific events. It does, however, predict
probabilities.

vii.  Join sentences with a subordinating conjunction (sueh as when, where, because, if, and
whether) to signal a specific logieal relationship. Usually the conjunction comes at the
start of the first sentence.

» Beeause the second algorithm requires twenty steps, we chose to use the other
one.

« If we picture a moving particle, it is very difficult to imagine not being able to
measure both its position and momentum.

» Since we cannot determine both the position and momentum of subatomic
particles, we cannot predict much about them.

»  Although quantumn mechanics does not predict specific events, it does predict
probabilities.

8. Check your work for mechanical flaws

Readers who come looking for interesting ideas have little tolerance for distracting detail errors that
you could have fixed with a bit more care. Develop a system for ehecking through your work for
correctness and consistency.

» Print it out at least once so you see it on paper.

» Don't trust your grammar-checker, except for amusement. The only thing it might help you with
is recognizing passive voice: it gets that one right about two-thirds of the time, but it still can't
tell you how to mend the problem.

» Do use your spell-cheeker, though, as the final step before printing. But you have to be the one
to decide whether to accept its suggestions. Don't let your key words get changed just because
the spell checker hasn't taken Quantum Physics.

» Flaws in punctuation may be a little more forgivable, but not when they interfere with the
reader's understanding or spoil the emphasis you've carefully built up with sentence structure.



Seek out advice on punctuation from a handbook or website, and use it to become familiar with
the standard patterns.

Here are some pitfalls to avoid in any writing, especially when you're trying to play the role of guide or
expert:

» confusion of it's (contraction for if is) and its (belonging to it), they're (contraction for they are)
and their (belonging to them), you're (contraction for you are) and your (belonging to you)

» use of you to mean "people in general" ("You shouldn't trust classical physics.")

« random use of semicolons (see above on their structural function)

» overuse of exclamation marks, font style, bold, italics, capitals, etc. in an attempt to achieve
emphasis

Stay out of trouble too by following the standard format for any manuscript:

» 12-point font, 1-inch margins, double spacing
» numbered pages after the first
» either indentation of the first line of paragraphs or extra spacing between paragraphs.

A Note on the Differences between Formal and Informal Style

You'll use both types of style in this course for different assignments, and you'll certainly use both
types of writing in the future. Here's a review of specific differences. Use it to keep your style
consjstent in any one piece, and to make even your academic writing as interesting as possible without
losing too much dignity.

ACADEMIC: Spell out words, use tcchnical terms as needed, offering at least a running definition
when you introduce them

POPULAR: Use contractions like "don't," keep technical terms to a minimum and make a production
of explaining them on first use

ACADEMIC: Avoid using "1," but use "we" in explaining technical matters; rarely mention any
specific people by name except famous experts

POPULAR use any pronoun except "you" to indicate "people in general”; refer to many specific people
by name, including current scientists working on your topic

ACADEMIC: Emphasize abstractions such as theories, concepts, and mathematical formulations; label
any diagrams or charts
POPULAR: Give plenty of examples; use simplified diagrams

ACADEMIC: Use passive voice ("it has been demonstrated") when you need to indicate that any
scientist could achieve the same experimental resuits and any thinker could follow the same reasoning
pattern; but also use active voice frequently to make your account more dynamic and personal
("Steinberg used optical barriers to show that...")

POPULAR: Avoid passive voice and focus on people and what they did; use narrative form to explain
scientific experimentation

ACADEMIC: State your points succinctly and confidently; make clear assertions and argue them
cogently, offering firm support and rebutting opposing points

POPULAR: Acknowledge the difficulty of the subject, show empathy with the reader's likely
confusion; give plenty of explanations and examples; note controversies and suggest that they're
exciting.



ACADEMIC YOCABULARY

In writing, academics uge rather formal expressions uncommon in everyday language.

NEUTRAL PORMAL NELTRAL FORMAL
in shoet, briefly M Sum, 2 sum up anly soiefy
basically essenrigily mainiy, maostly primardy
almost, more or less virmally ry atfempr

2, Nouns referring to ideas and phenomena
{enviranmental) irrugs, (Darwin'y) theory, the modal of (how elements relare to gach ather), the nature
of (inielligence), the principle (of leam effort), the patvern (of mesuR), a feature {of the new SW),
beyond rhe seope of (this edsay), perspecavesiviews gr, research btn, (new) appraack (v

3. Yerbs for structuring ncademic problems

digeuss (3 probiem), imvestigare (aititudes), dhurrrare (3 point), condwet (a set of experimernms),
consider {advantages and disadvenmges), anaiysa (recenr evens), demonsirare (the ability),

igenrify (constants and variables), support or challenge (a statement), examime (the situation), provide
{statiydical evidence), iMcfude (8 discumsion), affect (growth), develop (methods), esrabiich (the quality
of), accounr far {the decrease), presenr (datm), appreack (a problem), describe (the sitarion), eeplors
(the relarionship berween), emphasise (the imponance of training)

4. Adjectives

Aprepositions; relziive, refever, specific, common, appropricie to, charaneriviic, Ypical of

A ~opposites: abyract (problem) x concrere {sxampies), simple (issue) x compler {circumstances},
accurafe (pichure) x (Maccurafe (aaseldments), rough (equmatsy) r precise (calculations) sgecific
(problem) x generaf {lcrms)

A.combinations with nouns: apporent (discrepency), poremrial (problem), primcipal {coause),
rigourows (methodology)

5. Adverbs
comparanivetyrelatively, especiollwparticularly,  primarily, mosthylargely,  directly-indirectly,
somewhal-consideraply, essentiaily, appreximately-precisely, rarefy-fraquent(y, evertually (in the end,

afier some Hme), w/imntely (finaily, after other steps have been completed), generalfy-specificaily,
merely. hardly ever, mpty fplainly, casily or shsolutely, undoubmdly)

often have one-word synonyms, which are usually of Latin origin snd are more farmal than their
phrasal yarb equivalents but both arz appropriare when writing or speaking about academic subjecty
VYary your language by using both.

PHRASAL VERD SYNONYM PHRASAL VERB SYNONYM I
utf forward (2 theory) |  presenr, propose inlup highlight ]
carry out (ressarch} canduct ser out (1o do sth) . |
etk up constitue st oul describe
Be made up of condist of g0 infp dizcusy
irt ot ofarve 20 agad DX be i agy with

N. + adjectives

cantact —useiul, valuable, persanal, constant, ¢lose, frequent, intermitent
dzbare — considerable, heaird, mtense, public, animeted

elements - crucial, decisive, fundamennl, conflicting, consttuent
pheromenor — coemimon, isplaied, satural, recent, wiiversal

resuits ~ conflicting, in‘eonclusive, unforeseen, preliminary, encournging
role — decisive, challenging, influsnral, key, major

sample - random, represemative

in.. ferms — phsolure, reiative, general, practical

way - alfernarive, cfficient, practical, canvenient, proper, aceeptable

N. + verba

caniact — come info . wirh, astablish, maimrain, break off, lose
debate — engage in, contribute o,  surrownsding an issue
elemanis — combine, differentiate, discen,

phenomena - obwarve, invesligare, explain

rezuics — collect, question, invalidate, falsify, publish

roie — define, yrenghren, play, mke oo

Jample — take, provide, analyse

wogy — discaver, devise, Work out, develop

3. Adjectives + nouny

Adjectives of importance + nouns

important — aspect, contribution, difference, implicabons, point, question, reason, element

significant - mcreage, reduction, pumbser, propartion

major/minor - tole, changes, problem, factor, issue, concern, difference, theme, copmibution,
point

erormowy/considerable — amount, expension, numbher, range, diversity, differnecs, varialion,
extent, degree, impecr, power, Influence, significance, interest

particular - interest, attention, significance, imporiance, concern

Adjectives of freqnency + nouns
Widetpread — beliel, seceprance, support, opposition, BSFUmpLIO. use,
Common (frequent) — experience, practice, use, concemm
{shared) — imowledge, ground, feature, inrerest
Specific — coniext. infirrmetion, cass, type, farm, purpose, characteristics, conditians, example.

Other adjective + noun combinations

Inguitablg combines witk words relaing fo resuflts or changes— consequence, ouicome, soljapse,
decline, conflict, effect, developments

Expligit combines with words relating to kow things are pretented — reference, starements,
comparison, account, Mention

Relevant combines with words relating 1o eviderce - date, documents, information, details, factars

9. Verbys + nouns + adverba

Yerb Nouo Adverbs

to be based pr ressarch, theory, story, mainfy, partly, laoscly
hypotheais
o arrociale wich word, idea, fiearem, Erm generally,c invariah
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WORDINESS: DANGER SIGNALS and Ways to React

One of the mast efficient ways o imprave your writing is to edit it for conciseness. You may
have been struggling to think ideas through as you wrote—and piled up alternative wordings. Or
you may have fallen into the habit of using more words than necessary just to use up apace. If
you can let your ariginal draft "coel down" & while, you will find it easer o recognize
unnecessary words and edit them gut Your reader will thank you! Hers ars some commen
panterns of wordiness, with sensible things to de abour them.

Doubling of Words (INSTEAD, choose one):
e.g., Mmutual agreement (agreement)

consensud of opinion (consemsus)

whether or not fwhether)

furure prospects (prospects)
raconsider again (recansider)
inadverent error (error}

Intensifiers, Qualifiers INSTEAD, omit or give specific details):

e.g., Yery really
cxremely defimitely
a congiderabie amount of fo a certain extent

Formulaic Phrases (INSTEAD, use a one-word form or omif):

e.g., for the purpose of (1o} due o the fact that (because)
ac ihis poinl in time (now) in the near fiuwre (soon)
with regard 1o (abai} in view of the fact that (ecawse)
ag the case may be -} Basically, ... {—)

Catch-all Terms (INSTEAD, omit wherever possible):

eg., aspect fieid quality
case kind siruation
fact maner sort
facror nature thing
feature problem type
WEAK A surprising aspect of most labour negoriarions is their friendly-guality.

IMPROVYED Most labour negoriations are surprisingly friendly.

WEAK  The fact of the war had the effect of causing many changes.
IMPROVED The war caused many changes. Specifically

Padded Verbs (INSTEAD, ure a one-word form):
&g, 10 heve an expectation, hops, wish, undersanding, ete.
{10 expect, hope, with undersiond, erc.)
1o meke an aprangement, plan, desision, inquiry, acquisition, etc.
{ta arrange, plan, decide, inguire, acquire, eic.)

Unnecessary "to be" and "heing" (INSTEAD, amit):
WEAK The program s cansidered to he effective.
IMPROYED The Book is considered effective OR The program is effective.

WEAK hecause of the rerrain beiog rough
TMPROVED because of the rough wrmain

Passive Verba (INSTEAD, use active vaice, preferably with a personal subject):

WEAK [t is felt that an execcise program should be attempted fy this patieni before any
surgery is performed.

IMPROVED The parient should artempt an exereige program before surgery.

IMPROVED 1 recommend that the patient attempt &n cxércise program befors surgery.

IMPROVEL Mr. Lee, please do these exercises cvery day for six weeks ta sirengthen your leg
muscles before we Iry any mors surgery.

WEAK The bevzlling jig is said by mast users to be faulry,
IMPROVED Mosr users say the bevelling jig is faulty.

Overuse of Relative Structures ("Who," "Which," "That™) (INSTEAD, omir):
WEAK The novet, which is entilled Lfysses, takes place .
[IMPROVED The novel {fyssas takes piace .

WEAK It was Confucius who said .
[MPROVED Canfucius said .

WEAK I think that X i3 the case. .
IMPROVED X (g the case, a3 this evidence shows: .

WEAK There ls a tendency amang many writers whe may be seen o dispiay certain
signs of lack of canfidence that their seniences will be overloaded with rclative
¢lauses and other words which are generally useless [n function.

IMPROVED Many hegitant writers overload their semences with relative cleuses and arher
useless words.

Prepared by D, Margarst Procier, Universiry of Toroma Caardimator, :i:xw p..._u.naa
Over 30 orkar flfay grving advice on universicy writing are avaifobie af wiw e .




THE LAB REPORT

The laboratory reporl is an imporiant form of writing for sclentisls as il provides a record of expariments completed.
Depending on the type of lask or invasligalion you carry oul, the sections of the written piece may vary, bul a lab report or
projecl repor! will usually have a litle page, abstranl. iMmduction and melhods, results, discussion seclions, a conclusion
and relerences tes! section.

m =

Section Description
Title page + 1D » displays your name and student ID number
details

¢ thefitle gives a precise description of what is in 1the report
{ihis may be supplied by the lecturer).

Abstract » placed al the beginning of the report
+ provides a summary of the entire paper {about 5% of the whole text)
including:
o the problem and its importance
what was done (the experiment)
how it was done (the method)
what resulted {the most important resulis)
whal this rcsearch contributes 1o the field (significance)
NB: The abstract does uot include figures or 1ables.

c o 0 0

Entroduction » gives the background or scope of study

* includes background information so thai the reader
1. understands the question behind the research
2, how it relates to other work in the field, and
3.  why it is worth investigating.

Melhods » describes the methods and procedures used

»  clearly explains the methodology so that it could be replicated (repeated)
by another researcher.

Resulls »  presenls the results of the experiment

» uses an equation editor with correct mathematical symbols if the results
involve numbers and equations

* includes clearly labelled figures, tables and graphs where appropriate,

Discussion * analyses and interprets the resulis, showing how these relate to the scope
of study

»  states conclusions about how the results confirm, verify, or support the
hypothesis, or refute, negate, or contradict it.

NB: The word "prove" is not used except in very specific contexts (eg in
mathematics).

Conclusion * summarises the conclusions of the study.

References »  lists all references cited in the texi.
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Sample abstract from a mini-review in a Science journal.

* Underiine the verbs and note the tenses used.
» Note the organizational flow. Identify key ldea, additional information to clarify, situation
[today], focus of the writing and the key areas that will be covered.

+ Note limited use of ‘we’ and the use of passive voice.
+« Note *descriptive phrases defining the nouna * & especially note thelr concise nature.

Nanoscale, 2009, 1, 74 - 88, DOI: 10.1039/69nr00146h

Self-healing at the nanoscale

-
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> .

Vincenzo Amendola and Moreno Meneghetti

The design of*self-healing matenals” is a very important but challenging topic in
nanotechnology. Self-healing strategies, also inspired by natural processes,
allow the fabrication of *auto-repairing systems*, and in recent years, materials
engineering at the nanoscale has allowed further advances in this *emerging
field*. In this mini review,_we recall some interesting self-healing systems found
in natural processes and others created by man-made activity with special
emphasis on the role played in this field by nanostructures. Finally, the seif-
healing of gold nanoparticles during laser iradiation is considered in more detail
since it is a rare example of a functional nanomaterial with self-repairing
properties.

WRITING ORGANISATION
You may find it especially interesting to note the guidelines for 1.1.6 &7

WWW.rsc.org Royal Soc. Of Chemistry Publication Guidelines
1.0 Organization of material
The suggestions outlipad here are for guldance only.

1.1 Full articles

1.1.1 Title. A paper should have a shorl, straightforward fille dirscied at the general reader. The use of non-
standard abbreviafions and symbos in a title is not sncouraged. Brevity in a litle, though desirable, shouid
be balanced sgainst 1ts accuracy and usefuiness.

1.1.2 Author names. Full names for all the authors of an article should be given; initiats shouid nol be ussd.

1.1.3 Graphical contents entry. Graphics are included in the contents list. In view of the apace available
graphics shouid be as clear as possible. Simple schematic diagrams or reaction schemes are preferred to
ORTEP-style crystal struciure depictions and complicated graphs, for example. Authors should bear in mind

I
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the final size of any lettering on the graphic. For examples ol graphical conlents eniries check the online
version of the appropriate journal.

1.1.4 Summary. Every paper must be accompanied by a summary (50-250 words) setting oul briefly end
clearly the main objects and results of the work; it should give the readcr a clear idea of what has been
achieved. The summary should be essentially independenl of lhe main texl, however, names, partial names
or linaar formulae ¢f compounds may be accompanied by the numbers referring to the corresponding
displayed formulae in the body of the texi.

1.1.5 Introduction. This shouid give clearly and briefly, with relevant references, both the nature of the
problem under investigation and its background.

1.1.6 Results and discussion. It is usual for the results 1o be presented firsi, followed by a discussion of
Lheir significance. Only strictly relevant results should be presented and figures, tables, and equations
should be used Jor purposes of clarity and brevity. The use of flow diagrams and reaction schemes is
encouraged. Data must nol be reproduced in more than one form, e.g. in both figures and tables, wilthout
good reason.

1.1.7 Expetimental. Descriptions of experiments should be given in detail sufficient to enable experianced
experimental workers to repeat them: the degree of purity of materials should be given, as should the
relative quantites used. Descriptions of established procedures are unnecessary. Standard techniques and
methods used lhroughout the work should be stated at the beginning of the section. Apparatus should be
described only if il is non-stenderd; commercially available instruments are referred to by their stock
numbers (g.g. Perkin-Elmer 457 or Varian HA-100 spectromelers). The accuracy of pimary measurements
should be stated. Unexpecled hazards encountered during the experimental work should be noted. tn
general there is no need to report unsuccessiul experiments.

1.1.8 Conclusion. This is for interpretation and to highiight the novelty and significance of the work. The
conclusions should not summarise information already present in the tex! or abstract.

1.1.9 Acknowledgements. Conlributors other than co-aulhors may be acknowledged in a separale
paragraph at the end of the paper; acknowtedgements should be as brief as possible.

1.1.11 Bibliography, references and notas. These should be listed al Ihe end of the manuscript in
numerical order.

The style and organization of your academic writing should follow
guidelines from your faculty; it is useful to become familiar with the
guidelines used by the major journals as this can make your reading more
efficient and helps you fo recognize the reasons behind format limitations.
Journal article guidelines tend to be very similar to those required by the
teaching staff of post graduate students.
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