Il. Preparing a scientific paper for publication

A. WRITING THE PAPER

No two scientific papers are sufficiently alike that any
tidy group of fixed rules for writing a scientific paper could
apply to all papers with inevitable success. It is possible,
however, to state principles and offer suggestions that will
encourage any author to present a body of scientific informa-
tion in a reasonably smooth and coherent form. We present
the following guidelines in this spirit and with a conscious
effort to help the novice.

1. Before beginning to write

Despite the natural tendency to feel that no work is be-
ing done on a paper if no actual writing is under way, ade-
quate preparation can help ensure a logical, readable prod-
uct and shorten the writing time. Preparation can follow
these steps.

(1) Analyze the problem. Ask yourself at least these
four questions:

(a) Exactly what information do I wish to present in
this paper?

(b) For what specific group of readers am I writing?

(c) What background information can I assume these
readers have?

(d) What is the most logical sequence in which I should
present the information to the readers?

(2) Make a detailed outline. The outline will serve as
your writing guide; therefore, make as many subdivisions as
possible. It is easier to eliminate or combine existing sub-
headings than to insert new ones. As you write, you will,
almost certainly, revise the outline. Even if the outline
suffers drastic revision before the paper is finished, the very
act of preparing and modifying it serves as a mental stimulus
that goes far toward ensuring logical development of the
subject matter. Be sure your outline reflects the true struc-
ture and emphasis you wish your paper to have. Remember
that many hurried readers will scan the headings and sub-
headings to determine if they need to read the entire text; try
to help them by making the headings informative and logi-
cal.

(3) Plan tables and figures. You may already have
thought about the tables and figures while preparing the out-
line, but if not, do it at this stage. Some data lend themselves
to presentation in tabular form; others do not. Appropriate
figures can be very valuable, but there are times when a few
good sentences convey more information than a drawing or
photograph. Avoid unnecessarily duplicating data in tables
and figures. Select the form of presentation—tables, figures,
or text—with the efficient presentation of your data as the
only criterion.

(4) Sit and think. This step should precede, follow, and
be interspersed with the others. In other words, do not try to
rush through the entire process in one continuous effort, but
continually stop and review what you have done and think
again about what is to come.

2. General rules for writing

The following rules can be applied with profit to all tech-
nical writing and to all parts of a scientific paper. For specific
points of style, see Sec. III.

(1) Be clear. Consider the beauty and efficiency of the
simple declarative sentence as a medium for communicating
scientific information. Use it freely, but not exclusively.
Avoid long, meandering sentences in which the meaning
may be obscured by complicated or unclear construction.

(2) Be concise. Avoid vague and inexact usage. Be as
quantitative as the subject matter permits. Avoid idle words;
make every word count.

(3) Be complete. Do not assume that your reader has all
the background information that you have on your subject
matter. Make sure your argument is complete, logical, and
continuous. Use commonly understood terms instead of lo-
calor highly specialized jargon. Define all nonstandard sym-
bols and abbreviations when you introduce them. On the
other hand, omit information unnecessary for a complete
understanding of your message.

(4) Put yourself constantly in the place of your reader.
Be rigorously self-critical as you review your first drafts, and
ask yourself ““Is there any way in which this passage could be
misunderstood by someone reading it for the first time?”

3. English as a common language

(1) Scientists whose native language is English are for-
tunate that so much of the world’s scientific literature is in
English, and that so many members of the international
science community have accommodated so well to this fact.
Nevertheless, they should be aware that their papers will be
read by those to whom English is a foreign language. Com-
plex sentence structure and regional idiomatic usages will
tend to obscure the meaning. Although AIP journals employ
American spelling and usage, some American idioms (such
as “ball-park figure,” to cite an extreme example) are not
universally understood. “International English” may be
colorless by literary standards, but it is understandable by
the largest number of readers.

(2) Those whose native language is not English need to
be particularly careful to make sure their manuscripts are
clearly and grammatically written before submission.
Whenever possible, ask someone who is a native English
speaker, and who has at least some knowledge of your sub-
ject matter, to read the manuscript in draft form and com-
ment on the writing style. Having a good knowledge of the
technical terminology and being able to read written English
does not guarantee the ability to write accurate English. The
proper use of definite and indefinite articles, and the proper
choice of prepositions, are notorious examples of English
writing style that non-English speakers find difficult. Non-
native English speakers may not even be aware, solely from
their experience as readers of well-written English texts, of
the nuances they need to observe when they turn to writing
English themselves. Editors and referees will, in general,
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make every effort to judge the scientific content of a paper
without being negatively influenced by poor English style,
provided the errors are not bad enough to obscure the mean-
ing. In extreme cases, however, papers must be returned to
their authors for rewriting by a native English speaker before
they can be reviewed.

4. The introduction

Every scientific paper should have at least one or two
introductory paragraphs; whether this introduction should
be a separately labeled section depends upon the length of
the paper. Paradoxically, although it appears first it should
be written last. You will probably find it easier to start writ-
ing the introductory text after you have written part or all of
the main body of the paper; in this way, the overall structure
and content are more easily seen.

The first sentence of the paper is often the most difficult
to write. It is important enough, however, to deserve consid-
erable time and attention. The first sentence and the first
paragraph play a critical role in determining the reader’s
attitude toward the paper as a whole. For best results, be sure
to:

(1) Make the precise subject of the paper clear early in
the introduction. As soon as possible, inform the reader what
the paper is about. Depending on what you expect your typi-
cal reader already knows on the subject, you may or may not
find it necessary to include historical background, for exam-
ple. Include such information only to the extent necessary
for the reader to understand your statement of the subject of
the paper.

(2) Indicate the scope of coverage of the subject. Some-
where in the introduction state the limits within which you
treat the subject. This definition of scope may include such
things as the ranges of parameters dealt with, any restric-
tions made upon the general subject covered by the paper,
and whether the work is theoretical or experimental.

(3) State the purpose of the paper. Every legitimate sci-
entific paper has a purpose that distinguishes it from other
papers on the same general subject. Make clear in the intro-
duction just what this purpose is. The reader should know
what the point of view and emphasis of the paper will be, and
what you intend to accomplish with it.

(4) Indicate the organization of the paper when its
length and complexity are great enough. Short papers
should have an obvious organization, readily apparent to the
casual reader; long papers, however, can benefit from a sum-
mary of the major section headings in the introduction.

5. Main body of the paper

Presumably, you tentatively decided on the form and
content of the main body of your paper, which contains all
the important elements of the message you want to convey,
when you first decided to write the paper. Now review those
decisions in light of the advice given above and write the
sections that make up this part of your article. Then read
through your first draft, asking yourself such questions as:

(1) Have I included all the information necessary to
convey my message?
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(2) Have I eliminated all superfluous material?

(3) Have I given proper emphasis to important ideas
and subordinated those of lesser importance?

(4) Is the development of the subject matter logical and
complete, free of gaps and discontinuities?

(5) Have I been as quantitative as I could in presenting
the material?

(6) Have I made the best use of tables and figures, and
are they well designed?

(7) Are the facts I have presented adequate to support
the conclusions I intend to draw?

Now revise the first draft of the main body of your paper
in the light of your answers to these questions and others that
occurred to you as you read the draft.

6. The conclusion

Typical functions of the conclusion of a scientific paper
include (1) summing up, (2) a statement of conclusions,
(3) a statement of recommendations, and (4) a graceful
termination. Any one of these, or any combination, may be
appropriate for a particular paper. Some papers do not need
a separate concluding section, particularly if the conclusions
have already been stated in the introduction.

(1) Summing up is likely to be the major function of the
final section of a purely informational paper. If you include a
summary, make sure you include only references to material
that appeared earlier in complete form.

(2) Conclusions are convictions based on evidence. If
you state conclusions, make certain that they follow logical-
ly from data you presented in the paper, and that they agree
with what you promised in the introduction.

(3) Recommendations are more likely to be found in,
say, technical reports than in scientific papers. But if you do
include recommendations make sure they flow logically
from data and conclusions presented earlier, with all neces-
sary supporting evidence. As with the conclusions, recom-
mendations should not disagree with what you led the reader
to expect in your introduction.

(4) Graceful termination is achieved when the final sen-
tence introduces no new thought but satisfactorily rounds
off all that has gone before. Be warned against duplicating
large portions of the introduction in the conclusion. Verba-
tim repetition is boring, creates a false unity, and is no com-
pliment to the reader’s attentiveness.

7. Acknowledgments

In general, limit acknowledgments to those who helped
directly in the research itself or during discussions on the
subject of the research. Acknowledgments to typists or illus-
trators are discouraged, as are acknowledgments to anony-
mous referees. Financial support of all kinds (for the specific
piece of work reported, to an author, or to the institution
where the work was carried out) is best acknowledged here
rather than as footnotes to the title or to an author’s name.

8. Appendixes

Appendixes conclude the text of a paper. Few papers
need them. Their best use is for supplementary material that



is necessary for completeness but which would detract from
the orderly and logical presentation of the work if inserted
into the body of the paper. A proof of a theorem is a good
example of material of this type.

Appendixes may also be used for supplementary materi-
al that is valuable to the specialist but of limited interest to
the general reader. If extensive, such material should be
omitted from the published article and deposited in AIP’s
Physics Auxiliary Publication Service instead (see Appen-
dix J).

9. Selecting a title

The time to decide on a title is after the manuscript has
been completed. It must achieve a compromise between suc-
cinct brevity and overly complete description. Omit decora-
tive locutions such as “Thoughts on ...,” “Regarding ... .”
Avoid nonstandard abbreviations and acronyms. If properly
written a title is short enough to be intelligible at a glance but
long enough to tell a physicist if the paper is of interest to him
or her.

10. Authorship

It is common to include as “authors” all those who took
part in the scientific endeavor described in the paper, even
though only one wrote the manuscript. Make sure that each
individual whose name appears in the byline is aware of this
fact. It is not the responsibility of the journal editor, or of
AIP, or the Member Society that owns the journal, to con-
firm that each author approves of the paper as submitted or
even knows that his or her name is attached to it.

11. Final draft

When you have completed the first draft of your manu-
script, lay it aside for several days. Then re-read it critically
for final revisions. Ask two or three colleagues, at least one of
whom is less familiar with the subject than you are, to read
your manuscript critically for clarity, conciseness, complete-
ness, logic, and readability. If one of these readers tells you
that a passage is unclear, do not argue that it is, in fact,
perfectly clear (to you!). Take the comment seriously and
change the passage until it suits both of you.

B. WRITING THE ABSTRACT

The primary purpose of the abstract is to help prospec-
tive readers decide whether to read the rest of your paper.
Bear in mind that it will appear, detached from the paper, in
abstract journals and on-line information services. There-
fore it must be complete and intelligible in itself; it should not
be necessary to read the paper in order to understand the
abstract.

The abstract should be a clear, concise summary of the
principal facts and conclusions of the paper, organized to
reflect its pattern of emphasis. Remember that some readers
may use the abstract in lieu of the parent document. The title
and abstract together will often be used as a basis for index-
ing; hence they must mention all the subjects, major and
minor, treated in the paper. Understanding these consider-
ations, you will want to give as much care to writing the

abstract as you did to writing the paper. Some guidelines to
assist in this task follow.

(1) State the subject of the paper immediately, indicat-
ing its scope and objectives. Do this in terms understandable
to a nonspecialist. Describe the treatment given the subject
by one or more such terms such as “brief,” *“‘comprehen-
sive,” “*preliminary,” “experimental,” or *“‘theoretical.”

(2) Summarize the experimental or theoretical results,
the conclusions, and other significant items in the paper. Do
not hesitate to give numerical results or state your conclu-
sions in the abstract.

(3) If the paper is one of a series, indicate that there are
related papers.

(4) Indicate the methods used to obtain experimental
results. If they are novel, state the basic principles involved,
the operational ranges covered, and the degree of accuracy
attained.

(5) Do not cite the literature references by the numbers
in the list at the end of the paper, and do not refer by number
to a selection, equation, table, or figure within the paper.
Nonstandard symbols and abbreviations used in the abstract
must be defined there as well as in the main text.

(6) Use running text only. Never use displayed math-
ematical expressions or numbered equations. Omit tables,
figures, and footnotes.

(7) Keep the length of the abstract to a small percentage
of that of the paper, usually 5% for papers of medium length,
less for longer papers, and never exceeding 500 words. Write
concise, straightforward English; make every word count.
Try to substitute words for phrases and phrases for clauses.
Be terse, but not telegraphic; do not omit a’s, an’s, or the’s.
Regardless of the length of the final draft of your abstract,
study it again with a view to shortening it further to a mini-
mum length.

(8) As with the paper itself, have the abstract read criti-
cally by some of your colleagues for clarity, completeness,
proper emphasis, and objectivity.

LLINYS

C. PREPARING THE MANUSCRIPT

Rules for the physical presentation of the manuscript
are designed to ease the work of editors, copyeditors, and
typesetters. If presented in the preferred format, papers are
more likely to proceed smoothly through the editor’s selec-
tion process and the publisher’s copyediting and composi-
tion routines. As well as the general instructions given here,
some journals have special requirements that are explained
in the “Information for Contributors™ page or pages pub-
lished therein.

1. General instructions

(1) Submit manuscripts in English only (American
spelling). If you are not fluent in English, ask a colleague
who is to read and correct your manuscript.

(2) Type or print the manuscript on good quality white
paper, preferably 215280 mm (8} 11 in.) in size. Euro-
pean size A4 (210X 290 mm) is also acceptable.

(3) Use a fresh black ribbon or cartridge in the type-
writer or printer.



(4) If you use a word processor, do not use a dot-matrix
printer in a mode that leaves a visible space between dots
(usually called *‘draft mode™).

(5) Type or print on one side of the page only.

(6) Leave wide margins on the left and right sides and at
the top and bottom of the page.

(7) Double space the entire manuscript, including the
abstract, footnotes and references, tables and figure cap-
tions.

(8) Indent paragraphs, so that the start of a new para-
graph is clearly distinguished from the continuation of an
existing one after a displayed equation.

(9) Number all pages in sequence, beginning with the
title and abstract page.

(10) Submit the original manuscript and one or more
duplicate copies, as required by the journal editor. A photo-
copy may be acceptable if it is exceptionally clean and legi-
ble. A manuscript too difficult for copyeditors and typeset-
ters to process will be returned.

(11) Submit original line drawings or, preferably, high-
quality glossy prints. Include a complete set of duplicates of
all drawings with each duplicate copy of the manuscript
(clear photocopies are satisfactory). Photocopies of contin-
uous-tone photographs are acceptable only if they show all
essential content.

2. Title

(1) Place the title about a third of the way down from
the top of the first page.

(2) Begin the first word with a capital letter; thereafter
capitalize only proper names and acronyms. See Fig. 1 for
examples.

3. Authors’ names and affiliations

(1) To simplify later indexing, adopt one form of name
to use on title pages of all your manuscripts. For example, if
you refer to yourself on one paper as John J. Doe, do not use
J. J. Doe or John Doe on subsequent manuscripts.

(2) If your name does not follow the pattern, common
in Europe, America, and elsewhere, of a given name or
names followed by your family name, please indicate how
your name should be alphabetized in indexes.

(3) Type or print the authors’ names above their institu-
tion as shown in Fig. 1.

(4) Omit titles such as Professor, Doctor, Colonel, and
so on.

(5)In the affiliation, use no abbreviations except D.C.
(for District of Columbia). Give an adequate postal address,
including the ZIP or other postal code and the name of the
country if not U.S.A.

(6) For multiple authors and affiliations follow the ex-
amples in Fig. 1.

4. Receipt date
On the next line after the title type

(Received

as shown in Fig. 1. The editor will enter in the blank space
the date on which the manuscript was received. If appropri-
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ate, the editor may later add a phrase such as “‘revised manu-
script received ...”" or “‘accepted ... .”

5. Abstract

(1) Begin the abstract on a new line below the receipt
date.

(2) Use wider side margins for the abstract than for the
rest of the manuscript, so that it will be clear where the ab-
stract ends and the main text begins.

(3) Type or print the abstract double spaced, preferably
as one paragraph of continuous text. Avoid displayed math-
ematical expressions, figures, and tables.

(4) If areference to the literature is needed, write it out
within square brackets in the text of the abstract rather than
referring to the list at the end of the paper. For example:

The measurement of hydrogen permeation into iron re-
ported by W. R. Wampler {J. Appl. Phys. 65, 4040
(1989)], who used a new method based on ion beam
analysis,...

(5) Define all nonstandard symbols, abbreviations, and
acronyms.

6. Indexing

After the abstract write the Physics and Astronomy
Classification Scheme codes on a new line, thus:

PACS numbers: 44.30. + v, 62.20.Pn, 68.30. + z

See Appendix I for information on the PACS indexing
codes, which are used in a variety of abstracting and index-
ing services and bibliographic databases.

7. Section headings

(1) For most journals four levels of section headings are
available, as shown in Table I. We suggest that you write
principal headings in all capital letters, and lower-level head-
ings with an initial capital letter to the first word only, as
shown in Table 1.

(2) If headings are numbered or lettered, use the
scheme indicated in Table I: roman numbers, capital letters,
arabic numerals, and lower-case letters in that sequence for
the four levels of heading. Number or letter consecutively
through the text.

(3) Headings are not required, and may be inappro-
priate for short papers. Many journals have “Letters” or
“Notes™ sections in which headings are expressly forbidden.

8. Acknowledgments

(1) The acknowledgments section follows the main text
of the paper and precedes any appendixes and the list of
references.

(2) In most journals it is recommended that this section
be given a principal heading (“ACKNOWLEDG-
MENTS”), but if there is only one acknowledgment the sin-
gular form may be used.

(3) Acknowledgments of financial support are best giv-
en last, as a separate paragraph. The following are typical
forms for such acknowledgments:



Drag on an axially symmetric body in the Stokes flow of micropolar fluids
John J. Doe and James G. Smith

Department of Physics, Massachusetts Institute of Technology, Cambridge,
Masssachusetts 02139

(Received

Photoemission spectra of d-band metals.

I1. Experiments on Rh, Ir, Ni, Pd, and Pt

Ellen Jones,” John J. Doe,” and B. H. N. Baker®’

* Department of Chemistry, The Johns Hopkins University, Baltimore,
Maryland 21218

®) Battelle Memorial Institute, Pacific Northwest Laboratory,
Richland, Washington 99352

(Received

pp interactions at 300 GeV/c: Measurement of the charged-particle multiplicity and the
total and elastic cross sections

J. 1. Herman

Department of Physics and Lawrence Berkeley Laboratory, University of
California, Berkeley, California 94720, and Blackett Laboratory of Physics,
Imperial College, London SW7 2BZ, England

Alfred E. Schmidt and Kurt Schwarz

Fakultit fiir Physik, Universitét Bielefeld, 48 Bielefeld, Federal Republic of
Germany

(Received .

FIG. 1. Examples of title pages for manuscripts submitted to AIP journals.




TABLE 1. The four levels of section headings in the body of a manuscript.

As typed in manuscript

As printed in most journals

1. PRINCIPAL HEADING
A. First subheading

1. Second subheading

a. Third subheading. Followed immediately, on the same line, by
text.

I.  PRINCIPAL HEADING
A. First subheading

1. Second subheading

a. Third subheading. Followed immediately. on the same line, by
text.

This work was supported in part by National Science
Foundation Grant No. 1 48374X.

Support by an Alfred P. Sloan Foundation is gratefully
acknowledged.

Acknowledgment is made to the Donors of the Petroleum
Research Fund, administered by the American Chemical
Society, for partial support of this research.

9. Appendixes

(1) Appendixes follow the acknowledgments and pre-
cede the list of references.

(2) Headings to appendixes have the form of principal
headings. If there are two or more appendixes, they can be
labeled A, B, C, etc. Examples:

APPENDIX

APPENDIX: CALCULATION OF F(r)

APPENDIX A

APPENDIX C: PROOF OF THE EQUIVALENCE
THEOREM

10. Footnotes and references

The format outlined below assumes that references will
be cited in the style adopted by most journals of AIP and its
Member Societies; that is, citations indicated by superscript
numerals in consecutive numerical order through the text,
with the references themselves arranged in the same order at
the end of the paper. An alternative arrangement, where ci-
tations in text are by author's last name and year with the
references arranged in alphabetic order, may be permitted in
some cases. It is advisable to check with the journal editor
before adopting the latter plan.

(1) Type or print all footnotes and references in order of
citation as a separate, double-spaced list at the end of the
manuscript, after the acknowledgments and appendixes and
before tables and figures. Do not type footnotes on the manu-
script pages on which they are cited.

(2) Type or print each footnote as a separate indented
paragraph beginning with the appropriate superscript indi-
cator.

(3) For footnotes to the title, authors’ names, and au-
thors’ affiliations, the sequence of symbols *’, ®’, <, etc. is
used in some journals, while others use the sequence of sym-
bols *, ", etc. Check a recent issue of the journal to which the
paper is submitted for the correct form. Do not use these
symbols to indicate citations in the body of the paper. Ac-
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knowledgments of financial support should be made in the
acknowledgment section, not as footnotes to the title or an
author’s name.

(4) For references cited in the text use superscript nu-
merals running consecutively through the text: ', 2, *, etc.
Place citation indicators after commas, periods, quotation
marks, colons, and semicolons:

As pointed out by Bray,’ these calculations are in agree-
ment with other experimental values.”®

We obtained the following values for the two param-
eters:'*~'* I =0.775 and ¥, = 0.590.

Do not put citation indicators where they might be mis-
taken for numbers with a different meaning. Write:

A recent measurement” of Av...
instead of
A recent measurement of Av-...

(5) In text, refer to authors by last name (surname,
family name) only. In the references themselves, give au-
thors’ names in the form in which they appear on the title
page of the cited work. For names in the west European
tradition, retain the order that puts the family name last (for
example, John J. Doe, not Doe, John J.).

(6) For the recommended form and content of biblio-
graphic references see Table I1. In journal references use the
standard abbreviation for journal names given in Appendix
G. Give the volume number, the first page number, and the
year of publication.

Some AIP and Member Society editors may permit in-
clusive page numbers (first and last) and some may allow or
require article titles in the references. Check with the indi-
vidual journal if you want to add these features.

Include the issue when the journal is not paginated con-
secutively through the volume (for example, Physics Today.
Scientific American). Give the year in place of the volume
number only when the journal does not use volume numbers.
References to errata should be labeled as such, as should
references to “‘abstract only” or “title only’ publications.

In book references always include the title, the authors’
or editors’ names, the publisher’s name and location, and the
year of publication. References to laboratory reports should
not contain abbreviations or acronyms for the names of labo-
ratories or agencies; spell them out.

The use of the expression “ef al.” (as in “Jones er al.®
studied this reaction in 1982") is encouraged in the body of
the paper, but discouraged in the references unless there are



TABLE II. Examples of footnotes.

Kind of footnote

As typed in manuscript

Footnote to author’s name

Journal article citations

Same author, two different journals

Same authors, two references to
same journal (one an erratum);
different author, same journal

Article title included

Issue number included

Year in place of volume number

Translation-journal article

Book reference

*) Permanent address: Nevis Laboratories, Columbia University, Irvington, NY 11027

'Gale Young and R. E. Funderlic, J. Appl. Phys. 44, 5151 (1973).

*T. L. Gilbert, Phys. Rev. B 12, 2111 (1975); J. Chem. Phys. 60, 3835 (1974).

*T. Nenner, H. Tien, and J. B. Fenn, J. Chem. Phys. 63, 5439 (1975); 6’:1»_{3902(E) (1976);
Harold F. Winters, ibid. 64, 3495 (1976).

“R. Plomp, *‘Rate of decay of auditory sensation,” J. Acoust. Soc. Am. &277—282 (1964).

*Marc D. Levenson, Phys. Today 30_(5), 4449 (1977).

°H. W. Taylor, J. Chem. Soc. 1966, 411.

V. I. Kozub, Fiz. Tekh. Poluprovodn.g, 2284 (1975) [Sov. Phys. Semicond. 9, 1479
(1976)].

*L. S. Birks, Electron Probe Microanalysis, 2nd ed. (Wiley, New York, 1971), p. 40.

°D. K. Edwards, in Proceedings of the 1972 Heat Transfer and Fluid Mechanics Institute,

edited by Raymond B. Landis and Gary J. Hordemann (Stanford Unversity, Stanford,
CA, 1972), pp. 71-72.

Different authors, same book

'%Robert G. Fuller, in Point Defects in Solids, edited by James H. Crawford, Jr. and Lawrence

M. Slifkin (Plenum, New York, 1972), Vol. 1, Chap. 2, pp. 103-150; M. N. Kabler, ibid.,
Vol. 1, Chap. 6, pp. 327-380.

References to unpublished work

''J. Moskowitz, presented at the Midwest Conference on Theoretical Physics, Indiana Univer-

sity, Bloomington, IN, 1966 (unpublished).
"’R. C. Mikkelson (private communication).
"*R. T. Swan and C. M. Pitman, Saclay Report No. CEA-R 3147, 1957 (unpublished).
'*James B. Danda, Ph. D. thesis, Harvard University, 1965.

Reference to patent
Reference to film

'*W. J. Thompson and D. R. Albert, U. S. Patent No. 7,430,020 (3 March 1975).
'*Technology: Catastrophe or Commitment?, film produced by Hobel-Leiterman Produc-

tions, Toronto (distributed by Document Associates, Inc., 880 Third Ave., New York,
NY 10022; released 1974), 16 mm, color, 24 min.

Reference to computer program

'"Norman R. Briggs, computer code CRUX (Bell Laboratories, Murray Hill, NJ, 1972).

more than three authors’ names.

“In press” or “to be published” means that the paper
has been accepted for publication in a journal, and the title of
the journal must be given. Such a reference may be updated
at the proof stage if the referenced paper has been published
by then.

(7) Refer to the original sources whenever possible as
you gather details for bibliographic references. Do not rely
on intermediate citations, which may contain misspelled
names or erroneous volume and page numbers and publica-
tion dates.

(8) Avoid references to unpublished material that is
difficult or impossible to obtain. If you must refer to unpub-
lished material of your own, consider preparing it for deposit
in AIP’s Physics Auxiliary Publication Service (see Appen-
dix J).

(9) For footnotes to tables, see point (8) of the next
section.

11. Tables

(1) Tabular material more than four or five lines long
should be presented as a numbered table with a caption, not
included as part of the running text.

(2) Type or print each table double spaced on a separate
page after the references and before the figure captions.
Place the table caption directly above the table to which it
belongs, not on a separate sheet. See Table III for an exam-
ple.

(3) Number the tables in the order of appearance in the
text, and make sure each table is cited in text. Tables dis-
played and cited in proper sequence in the main body of the
paper may be mentioned out of sequence in the introduction.

(4) Give every table a caption that is complete and intel-
ligible in itself without reference to the text.

(5) Give every column a heading. Make it clear and
concise. Capitalize the first word of a heading unless it is a
standard abbreviation that is always used lower-case.

Units of measurement should be placed in parentheses
on the line below the appropriate heading. Choose units so
that entries are near unity in magnitude, so that, as far as
possible, powers of ten are not needed for most entries.

(6) Align columns of related numbers by decimal. Do
not use *‘ditto” or any symbol such as quotation marks to
indicate repeated entries; write each entry out in full. Use
raised dots (- ) instead of dashes to indicate missing val-
ues.

(7) Type or print a double horizontal line below the
table caption, a single line below column headings, and an-
other double line at the end of the table. Avoid vertical lines
between columns: use appropriate spacing instead.

(8) Footnotes to a table are indicated by a sequence of
lower-case letters *, ®, <, etc., with a new sequence starting
with * for each table. The ordering of footnote indicators
should be left to right across one row, then left to right across
the next row, and so on. Place the footnotes themselves be-
low the double line at the end of the table.



TABLE II1. Caption of a fictitious table illustrating the types of problems that may arise in preparing tables as part of a manuscript.

Renormalized atom T Cross section
Author o £s. (s) (10~ cm?) Assignment
Clement* 11.2888 2.420 300 55019 1.383 + 0.002 v,, CH, wag
Roth et al.” 9.5992 2.420 300 43 300 1.389 + 0.006 vix» S1H stretch
Manchester® 10 - 9 502 - Lattice vibration
Stark and Auluch® 9.0933 29422 47 226 0.98 + 0.03 a=132,c=49
This work 10.04 2.788 84 21 736 0.87 + 0.01 vy — Vv, = 241,

CH, symmetric deformation

*Michael J. Clement, J. Phys. Solids 28, 16-21 (1967).
" Reference 9.

“References 11 and 13.

?See Table II and Ref. 4.

“ Reference 15.

(9) In designing a large table, take into account the size
of the journal page on which it is to be printed. Tables may be
continued onto a second page or beyond, in which case the
column headings will be repeated. Tables may also be turned
90° from the usual orientation.

(10) Large and complex tables are sometimes submit-
ted in “‘camera-ready” form, which means that they can be
reproduced directly from the author’s manuscript without
re-composition. This process eliminates one stage where
keying errors can be introduced, and reduces the amount of
proofreading needed, at the possible cost of reduced typo-
graphic standardization. Consult the editor about this op-
tion.

(11) Extensive tabular material of relatively limited in-
terest may be deposited in AIP’s Physics Auxiliary Publica-
tion Service (see Appendix J).

12. Figures and figure captions

(1) Type or print the list of figure captions double
spaced on a separate page or pages at the end of the manu-
script. Place the figures themselves in sequence after the col-
lected captions.

(2) Number figures in order of their appearance in the
text and make sure that every figure is cited. Figures dis-
played and cited in proper sequence in the main body of the
paper may be mentioned out of sequence in the introduction.

(3) Every figure must have a caption that is complete
and intelligible in itself without reference to the text. Type
each caption as one paragraph, beginning with the figure
number in the form:

FIG. 1. Variation of distance R with...

(4) Figures can be reproduced in color when necessary,
and where the color adds scientific information not clearly
available in an equivalent monochrome version. There may
be additional costs to be borne by the author for color repro-
duction. Consult the editor in each case.

(5) For detailed instructions on the preparation of fig-
ures, see Sec. V.

— SEE ADDENDUM -
D. SUBMISSION OF TEXT IN DIGITIZED FORM

Word processors have now become very familiar writ-
ing tools, and they are used in the preparation of most of the
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manuscripts submitted for publication. Authors frequently
ask if the digitized versions of their texts can be used by the
publisher to eliminate one extra keyboarding step. These di-
gitized texts are offered on diskettes, on magnetic tape, or as
on-line transmissions over the telephone lines.

The journals of AIP and its Member Societies are com-
posed in a number of different locations on different typeset-
ting systems. For example: the journals of the American
Physical Society are typeset on APS’s in-house system; the
journals of AIP and those Member Society journals that are
published by AIP are typeset on AIP’s in-house system.
Some journals of the Optical Society of America, the Ameri-
can Astronomical Society, and the American Geophysical
Union are typeset by commercial composition houses. Cur-
rently the lack of standardization makes it impossible to gen-
eralize about the requirements for all journals. In addition,
the technology is changing so rapidly that specific informa-
tion about individual journals is likely to become out of date
very quickly.

As this edition of the AP Style Manual goes to press,
APS is accepting digitized manuscripts written in a specific
version of TE X, REVTEX, and in TROFF, a UNIX-system
typesetting language. AIP, which is in transition between
two composition systems, is preparing to accept certain
Tg X manuscripts on diskette by 1990. Meanwhile AIP has
had considerable success capturing the purely textual parts
of well-typed manuscripts in digitized form by optical scan-
ning. An “intelligent” optical character reader enables the
data to be captured from a clean manuscript typed in any
reasonable format without special preparation by the au-
thor.

Progress continues to be made toward easy preparation
of scientific texts in standardized form by authors, and to-
ward the efficient interpretation of word-processor output
files by large-scale composition systems. Closure will cer-
tainly occur soon, and the complex situation described in the
preceding paragraphs will then be out of date. Meanwhile,
any author wishing to submit a digitized manuscript should
discuss his or her plans with the editor of the appropriate
journal as early in the process as possible.

For the foreseeable future it is likely that editors will
continue to require a printed version (‘‘hard copy’) accom-
panying any electronic submission, for use during the review
process.



E. PROOFREADING THE PAPER
1. Manuscript

(1) As a final step before submitting the manuscript,
proofread it. There are always errors, however excellent the
typist. Ask someone else to proofread it too: a fresh pair of
eyes can find errors you have overlooked.

(2) Avoid handwritten corrections and changes. Re-
type instead, and proofread all retyped material.

(3) As you proofread, check the following points:

(a) Ifthe section headings are numbered or lettered, are
they numbered or lettered consecutively according
to the scheme in Table I? Are the cross-references to
sections correct?

(b) Are all ambiguous mathematical symbols identi-
fied?

(c) Are all numbered equations in proper sequence and
cited correctly in text?

(d) Are all footnotes and references cited in the paper?
Do all the citation indicators in text refer to the
correct footnote or reference?

(e) Are all tables and figures cited in order in the text?

2. Galley or page proofs

Proofs are sent to authors so they can verify the accura-
cy of typesetting. You are responsible for any errors that
remain after you have proofread your paper.

(1) Check and return proofs promptly, within 24 hours
if possible. Delay in returning proofs can lead to delay in the
publication of the article. Return corrected proofs to the of-
fice indicated on the cover sheet sent with them, not to the
editor.

(2) Check any questions that may be transmitted to you
from editor or publisher with the proofs. Answers should be
written on the proof copy, not on the manuscript. Sign the
cover sheet to show that you have read the proofs, and return
it with the proofs and the original manuscript.

(3) Keep changes to a minimum. Proofs are sent to
authors to enable them to find errors in typesetting, not to
give them a last-minute chance to rewrite the paper. Changes
from the original are costly and may delay publication, par-
ticularly if they are extensive enough to require a new review
by the editor. Authors may be charged for excessive alter-
ations on the proofs.

(4) Use the proofreaders’ symbols given in Appendix
H. In galley proofs, use the left margin for correcting errors
in the left half of the galley and the right margin for correct-
ing errors in the right half. In two-column page proofs, use
the left margin for correcting errors in the left column, and
the right margin for correcting errors in the right column: do
not use the space between the columns.

(5) The subheading *“Note added in proof’’ may be used
to introduce a discussion of information obtained after com-
pletion of the manuscript, but in this case the paper will be
resubmitted to the editor for review of the additions.

(6) Check that there are proofs of all figures. Proofs will
probably be photocopies of the reduced original figures,
which do not show the quality of the final printed version,
and they may or may not be shown in place on a page proof.

(7) Check that figures and captions are correctly asso-
ciated. If each figure is not already in place on a page proof
there will be a notation defining how it is to be placed, and
the figure caption should be in the correct position.

(8) Make a photocopy of the corrected proofs and keep
it for reference in case of later questions.
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