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I. INTRODUCTION

This guide is intended to help authors who are prepar-
ing manuscripts for Reviews of Modern Physics. Both the
editorial staff and the production staff appreciate your
effort to follow our style. It will help us to get your arti-
cle posted and printed efficiently and, by eliminating the
need for keyboarding, will support better accuracy.
The emphasis here will be on preparation using LATEX

along with the REVTEX style package written for RMP,
which is available on the web page

http://rmp.aps.org/info/infoRMP.html

Use of LATEX and the REVTEX macro package makes
it possible for your file to be readily converted to our
compositor’s system, XML, from which proofs can be
generated and an online version created, with hyperlinks
to the references. Reviews of Modern Physics can also
handle submissions in Microsoft Word 1. However, for
this format the editorial process – both refereeing and
production – will take somewhat longer.
We shall focus here on the features of RMP style, giv-

ing some of the rationale behind them, and offering mod-
els, examples of the LATEX commands, and advice on
preparing tables, figures, and equations. If you are not
using LATEX you may still find the models, as well as the
two appendices, useful. Appendix A is a short paper,
“Writing a Better Scientific Article,” with a special sub-
section intended for authors whose first language is not
English. Appendix B is a list of journal names with their
standard abbreviations for use in references.
When your article is ready, send the

manuscript file to rmptex@ridge.aps.org, or
upload it to the electronic submissions site
https://authors.aps.org/Submissions/login/new. For
purposes of refereeing, we prefer that the initial submis-
sion be as a PDF file with two columns per page and
figures embedded. After the article is accepted, we will
ask you to prepare a production version of the file with
the figures commented out. More will be said about
this version later. Detailed submission instructions
can be found at http://rmp.aps.org/authors/detailed-
information-authors-rmp.
We look forward to receiving your article.

A. Note on LATEX

LATEX is a document-creation system developed by the
American Mathematical Society in 1985 to help scien-

1 Submissions created in MS Word must use the Microsoft Equa-
tion Editor or MathType for both displayed equations and math
in the text. Even when this is done, we have found some MS
Word documents problematic. To enhance your chances of hav-
ing your Word source file used in production, please observe the
guidelines posted at http://rmp.aps.org/info/word.html

tific authors prepare professional-looking publications. It
gives the author detailed control over the appearance of
equations and other features of document design. The
LATEX language has also proven useful for expressing
equations in email messages. There are many good books
and tutorials for getting started with LATEX. Since this
Style Guide is not intended as a LATEX manual, authors
new to LATEX are urged to consult the primary litera-
ture.2

B. Note on REVTEX

REVTEX is a set of macros designed by the American
Physical Society to be used in conjunction with LATEX.
It enables authors to select the particular APS journal to
which they are submitting a paper and to have features
like fonts, headings, math formatting, and references au-
tomatically generated in the preferred style of that jour-
nal. REVTEX is periodically updated. The version in
use as this Style Guide is revised is REVTEX 4.1 (patch
level 2). This collection of macros, as well as helpful
documentation about it, can be found at

http://publish.aps.org/revtex/

Support for REVTEX is available at revtex@aps.org.
When addressing questions to REVTEX Support, be sure
to mention which journal you are preparing your article
for, as RMP style differs in several respects from that of
the Physical Review journals.

II. PRELIMINARY MATTER

Begin your text file with a document preamble con-
sisting of header, list of options, and the command
\begin{document}.

A. Document header

A LATEX file for RMP must begin with the following
statement:

\documentclass[rmp,aps,¡options¿]{revtex4-1}

The options may include reprint, endfloats,
nofootinbib, or other options available to users of
REVTEX. Use of BIBTEX is not indicated here; BIBTEX
is a separate entity. The use of BIBTEX is described in
Sec. IX.E of this guide.

2 See, for example, L. Lamport, 1994, LATEX: A Document Prepa-

ration System (Addison-Wesley, Reading, Massachusetts).
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B. Begin Document

After the \documentclass statement, you will likely
have a few instances of the optional statements such as
\usepackage (with which you load packages for handling
graphics and special features) and possibly \newcommand
(with which you can define shortcuts for commonly
used mathematical expressions). Consult REVTEX and
LATEX2ε documentation for details. The next statement
that is required, however, is

\begin{document}

There is a matching command to be placed at the end of
the entire file:

\end{document}

C. Title

There is a 10-word limit on the titles of RMP arti-
cles. Nonstandard abbreviations and acronyms are not
allowed. Both these rules are to encourage accessibility
and reader friendliness. Words are suggested in place of
greek symbols in titles to facilitate posting them in html.
Give the title of your document in the \title state-

ment in curly brackets, for example,

\title{Origin of the matter-antimatter

asymmetry}

Begin the first word with a capital letter; thereafter
capitalize only proper or trade names and chemical sym-
bols.

D. Author(s) and Affiliation(s)

Authors should use the same form of their names in
all publications (not A.L. Smith in one and Ann Smith
in another) so that in author indexes like the Science
Citation Index all work by the same author will appear
in one place. Capitalize the first letter of each name, but
not the whole name.
After each author name give an affiliation with com-

plete postal address except for box number or street ad-
dress.
Note that in RMP, the use of superscripts referring to

affiliations in a footnote is not allowed. Multiple affilia-
tions are to be listed on separate lines. The proper way
to do this in REVTEX 4.1 is

\author{P.T. Wilson}
\author{Y. Jiang}
\affiliation{Department of Physics, University of
Texas, Austin, TX 78712, USA}
\author{O.A. Aktsipetrov}
\affiliation{Department of Physics, Moscow State
University, Moscow, Russia}

\affiliation{Bartol Research Institute, University of
Delaware, Newark, Delaware 19716, USA}

which displays as

P.T. Wilson and Y. Jiang
Department of Physics,
University of Texas, Austin, TX 78712, USA
O.A. Aktsipetrov

Department of Physics, Moscow State University,
Moscow, Russia and
Bartol Research Institute, University of Delaware,
Newark, Delaware 19716, USA

Note that multiple authors from the same institution
are listed in separate \author statements. Additional in-
formation such as email addresses, alternate affiliations,
and the like are given in footnotes. For email, spec-
ify “Electronic address,” e.g., \email{Electronic address:
aktsip@bartol.udel.edu}.

E. Abstract

The abstract should be a concise summary of the sub-
jects treated in the paper. It will be used as a basis for in-
dexing and will also be published separately from the ar-
ticle in at least one abstract journal. Therefore it should
be completely self-contained (no footnotes or numbered
references) and should avoid the use of “I” or “we.” Sub-
stitute “this article,” “the review,” “the author(s),” or
passive constructions for the first person. The abstract
should consist of no more than one paragraph. The first
line should not be indented. In LATEX, the abstract be-
gins with

\begin{abstract}

and ends with

\end{abstract}

F. \maketitle

The next statement after the \end{abstract} state-
ment should be

\maketitle

by itself on one line. This statement creates the title
page, including the abstract.

G. Table of Contents

The table of contents is generated and formatted au-
tomatically by REVTEX. Every titled section and sub-
section of the paper will be listed here, using exactly
the same wording as in the \section and \subsection
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statements. There is no need to give manuscript page
numbers; printed page numbers will be filled in when the
proofs are paginated.
To create a table of contents, simply put the statement

\tableofcontents

after the \maketitle statement. Here is a sample table
of contents:

CONTENTS

I. Introduction

II. Basic Equations and Concepts
A. Unaveraged equations

B. Averaged equations
III. Homogeneous Fluctuations

IV. Inhomogeneous Fluctuations
V. Conclusions

Acknowledgments

Appendix
References

III. SECTION HEADINGS

There are four types or “levels” of headings. Selecting
rmp as an option in the \documentclass statement (as
required for submissions to RMP) ensures that REVTEX
will generate the correct font and style for each level. All
headings begin at the left-hand margin (not centered)
and are set off from the text by two line spaces above
and one line space below. No period follows them.
Note that use of a subhead A or 1 requires subsequent

use of B or 2. The following list shows the four different
levels and the appropriate style for each. Consult a recent
issue of RMP for further examples.
The first level looks like the heading of this section.

All words are fully capitalized and in boldface, and
numbering is with capital roman numerals followed by
a period. In LATEX this is accomplished by writing
\section{title}.

A. First subheading

The second level looks like the heading of this subsec-
tion. Only the first letter of the first word is capitalized,
and ordering is done with capital letters in boldface fol-
lowed by a period. In LATEX this is accomplished by
writing \subsection{title}.

1. Second subheading

The third level looks like the heading of this sub-
subsection. Only the first letter of the first word is cap-
italized, and ordering is done with arabic numerals fol-
lowed by a period. In LATEX this is accomplished by
writing \subsubsection{title}.

a. Third subheading The fourth level looks like the head-
ing of this sub-sub-subsection. Only the first letter of the
first word is capitalized, and ordering is done with lower-
case letters in italics followed by a period. In LATEX this
is accomplished by writing \paragraph{title}.
To cross reference another section use periods between

headings and subheadings, for example, “See Sec. III.A.2
for further details.” To use LATEX to automatically gener-
ate the proper cross reference, use the \label and \ref
commands. Place the \label command adjacent to the
heading:

\section{Section title}
\label{sectionlabel}

To reference the labeled section, simply include the \ref
command in your text:

As shown in section \ref{label}, the
interference terms can be handled...

The same \label – \ref scheme is used to reference other
items such as equations.
Itemized lists are distinguished from subheadings by

the use of parentheses. For example,

(1) Coulomb direct interaction

(2) Coulomb exchange interaction

(3) Interference between direct and exchange interac-
tions

IV. NUMBERING OF FIGURES, TABLES, AND
EQUATIONS

A. Figure numbering

Figures are numbered consecutively throughout the
whole paper (not by section), using arabic numbers: 1,
2, 3, etc. Parts of figures are labeled with roman letters
in parentheses: (a), (b), (c), etc. This scheme applies to
figures in appendices, as well. Hence the first figure in
the appendix of a paper whose main body contains 10
figures should be numbered Figure 11, not Figure A1.
When you cite a figure, use the abbreviation “Fig.”

except at the beginning of a sentence:

As can be seen in Fig. 5, the optimum. . .
Figure 7(a) shows the optimum. . .

Be sure that every figure in the document is cited at least
once. More information on figures is given in Sec. XII.

B. Table numbering

Tables are numbered with roman numerals (I, II, III,
etc.), in order of appearance in the text. Be sure that
every table in the document is cited at least once. More
information on tables is given in Sec. XI.



Reviews of Modern Physics Style Guide 6

C. Equation numbering

Equations that are set off from the text (displayed)
may be numbered either consecutively throughout the
whole paper or by section. Numbering by sections refers
only to the large main sections, that is, to those with
level-one headings labeled by capital roman numerals.
Do not break down the numbering of equations into
smaller subsections.
The default style in REVTEX 4.1 is to number consec-

utively through the whole paper. However, if you wish to
number by section, include the eqsecnum option in the
\documentclass statement.
When labeling by section, translate the roman numeral

of the section heading into an arabic number, follow this
by a decimal point, give the equation number, and en-
close the result in parentheses. Thus the fifth equation
in Sec. II would be labeled Eq. (2.5), the 80th equation
in Sec. IV would be Eq. (4.80), and so forth.
Equations in appendices are numbered (A1), (A2),

(A3), etc.
Equation numbers for displayed equations are placed

flush with the right margin and on a level with the equa-
tion’s bottom line as in

reiψ =
1

N

N
∑

j=1

eiθj . (1)

When referring to a numbered equation, use the ab-
breviation “Eq.” except at the beginning of a sentence
(note the capital “E” in the abbreviation):

It follows from Eq. (5) that. . .
Equation (7) illustrates. . .

When referring to more than one equation, give each
equation number its own set of parenthesis, e.g., “Ex-
panding Eqs. (1.20)–(1.23), we obtain. . . ”
For more details on equations and mathematical ma-

terial, see Sec. XVI.

V. ACKNOWLEDGMENTS

The acknowledgments section is an un-numbered sec-
tion that follows the main body of the paper and precedes
any lists of symbols and appendices. In REVTEX 4.1, use
the acknowledgments environment:

\begin{acknowledgments}
We are grateful to many colleagues...
\end{acknowledgments}
Note the spelling of “acknowledgments.” List individuals
in alphabetical order and acknowledge financial support
at the end. Do not use familiar names like Ed or Eddie
unless the person publishes under that name. RMP copy
editors have been instructed to delete thanks directed to
referees, associate editors, or journal staff for fulfilling
their editorial responsibilities.

VI. LISTS OF SYMBOLS AND/OR ACRONYMS

The inclusion of a list of symbols is optional. If
you choose to have one, it precedes the references and
is an unnumbered section (accomplished by writing
\section*{title}). Arrange the list alphabetically, giv-
ing the roman alphabet first (beginning with capitalized
roman symbols, then proceeding with lowercase), then
the greek alphabet. Each symbol should begin flush with
the left margin and be in italics. The definition of each
symbol begins ten spaces in from the left margin with
a lowercase letter (proper names, of course, should be
capitalized). If the full definition will not fit on one line,
additional lines should also begin ten spaces from the left
margin.
Heavy use of acronyms is discouraged in review articles

to make them more accessible to nonspecialists. If you
spell out all but the most common terms in the text and
define the few abbreviations (6-12) where introduced, you
should not need a list of acronyms.

VII. APPENDICES

Appendices are placed after the acknowledgments sec-
tion and before the references. They must have a level-
one heading (all caps, bold), which may be in a variety of
styles. For a single appendix, use \appendix* followed
by \section{title} to suppress the appendix letter in
the section heading:
APPENDIX: SURVEY OF RESULTS
For multiple appendices, letter labels should be used.

Generally speaking, the \appendix command signals
that all following sections are appendices. Therefore,
\section{title}, when placed after the \appendix
command, will set title as an appendix heading (an empty
{title} is permitted). Consider the following example:

\appendix

\section{CALCULATION OF THE CROSS SECTION}

\section{}

This will display as

APPENDIX A: CALCULATION OF THE
CROSS SECTION
APPENDIX B

Subheadings within an appendix are numbered with ara-
bic numbers in the style of level three.
Displayed equations in a first or sole appendix are num-

bered (A1), (A2), (A3), etc. Equations in a second ap-
pendix are numbered (B1), (B2), (B3), etc. Note that the
letter and number are not separated by a space, dash, or
period.
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VIII. SUPPLEMENTAL MATERIAL NOT IN
APPENDICES

Very long tables, computer programs, and multime-
dia may be deposited as Supplemental Material, and the
reader referred to them by means of a link from the ar-
ticle. Information about Supplemental Material can be
obtained from the website:

http://publish.aps.org/authors/supplemental-
materials-journals

IX. STYLE OF REFERENCES

Reviews of Modern Physics arranges the reference sec-
tions of its papers alphabetically by author. This enables
the reader to scan the list of references easily and to see
at a glance when the work of one person or group is rep-
resented by several articles.
Since the references are not numbered, citations in the

text must identify them by authors’ names and year of
publication. While some contributors to RMP have com-
plained that this form of reference is cumbersome, we be-
lieve that it actually saves the reader time by giving the
essential information—author and year—where the work
is mentioned, thus sparing the reader the effort of turning
to the end of the paper to decode each reference number.
In a typical review paper, with 200 or more references,
this saving becomes nontrivial.
The tools of LATEX are again valuable in handling ref-

erences and can accomplish much of the following for-
matting automatically. See Sec. IX.E below for informa-
tion on using BIBTEX for references. Another option is
LATEX’s natbib package, but this is somewhat less flexi-
ble than BIBTEX and is more useful for shorter articles.

A. Citations in the text

The authors and years of individual references may be
cited in the text in several ways, all of which employ
parentheses. Here are some examples:

(1) The object N 157B in the Large Magellanic Cloud
shows a filled center and nonthermal spectrum at
both radio and x-ray wavelengths (Clark et al.,
1982).

(2) The interested reader will find good discussions
of much of this work in Potter (2000), Hockney
and Eastwood (2001), and Birdsall and Langdon
(2005).

(3) The field of nonlinear transport, which had been
initiated long before by a few pioneer papers (Lan-
dau and Kompanejez, 1934; Davydov, 1936, 1937),
then entered a period of rapid development.

(4) The constant C can be obtained from Cohen and
Keffer (1955; see also Osheroff et al., 1980, and
Roger, 1980).

In example (1), et al. has been used, signifying that
there are three or more co-authors. Of course, the names
of all co-authors will be given in the list of full references
at the end of the paper. However, there are cases in
which it would be preferable to name the co-authors in
the text as well, for example, if two papers by Clark and
co-workers were listed in the references for 1982, one by
Clark, Jones, and Smith, and the other by Clark, Lewis,
and Jones. These could not be labeled 1982a and 1982b
because they are not by the same group.
In example (2), only the year of the reference appears

in parentheses. It is unnecessary to repeat the author’s
name in parentheses when it occurs naturally as part of
a sentence.
In example (3), a list of references is given within

parentheses. Note that they are arranged chronologi-
cally, with the earliest first, and that a semicolon sep-
arates one reference from the next. When the list con-
tains more than one work that appeared in the same
year, these should be arranged alphabetically by authors’
names. Commas separate authors’ names from years.
When more than one work by the same author is cited,
the years are separated by commas. No “and” is used
before the last citation.
The relevant LATEX commands are \cite, for citations

in parentheses (as in example 1 above), and \textcite,
for citations that include the author’s name as part of
the sentence (as in example 2 above).
Consult LATEX documentation for more details on han-

dling citations.

B. Citations in footnotes

We encourage authors to put long lists of references
in footnotes if it would be cumbersome and detrimental
to the flow of the article to keep them in the text. Of
course, single citations are always made in the text. As
footnotes should be notes and not just lists, incorporate
your list of citations into a sentence, e.g.,

1For historical background on this problem,
see Adams and Withey (2001, 2005), . . .
2A number of theorists have proposed alter-
natives to this model which we shall not dis-
cuss here. They include . . .
3See, for example, . . .

See also section X.B on textual footnotes.

C. Format of full reference entries

Because Reviews of Modern Physics is an archival jour-
nal and we know that our bibliographies get heavy use,
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we attach considerable importance to providing refer-
ences that are as helpful as possible. To this end we ask
our authors to be generous with the information they
supply, including names of all co-authors and editors,
subtitles of books and conference proceedings, titles of
preprints when an article is not yet published, etc. Au-
thors may choose between a standard, short format and
a longer format that gives titles of articles and inclusive
page numbers. Whichever style is used, all journal en-
tries in the reference section must follow the same format.
Examples of both styles are given below.

1. Journal articles

a. Long format

Zutic, Igor, Jaroslav Fabian, and S. Das Sarma,
2004, “Spintronics: Fundamentals and Appli-
cations,” Rev. Mod. Phys. 76, 323-410.

b. Short format

Abe, F., et al. (CDF Collaboration), 2000,
Phys. Rev. Lett. 84, 5716.

Barrett, R. F., B. A. Robson, and W. Tobocman,
1983, Rev. Mod. Phys. 55, 155; 56,
567(E).

Berman, P. R., 2004, Phys. Rev. A 69, 022101.

Einstein, A., B. Podolsky, and N. Rosen, 1935,
Phys. Rev. 47, 777.

Kobayashi, S., and R. Sari, 2001, Astrophys. J.
551, 934.

The first example shows the longer style, giving both
the title of the article, in quotes, and inclusive page num-
bers. While it is not required, we encourage our authors
to provide this information.3 The remaining examples
are in the shorter style.
Note that only the first author’s name is inverted.

Each author’s name is followed by a comma, and the
name of the last author is preceded by “and.” All co-
authors are named for papers with ten or fewer co-
authors. When there are eleven or more, they may be
represented by et al. in italics.
The journal volume number is in boldface. When a

journal has more than one section (e.g., Nucl. Phys. A

3 As of August 2010, with the release of REVTEX 4.1 (patch level
2), the RMP style file (apsrmp4-1.bst) for use with BIBTEX
now supports including titles in reference entries when the op-
tion \longbibliography is included in the \documentclass state-
ment.

or B), separate the section letter A, B, etc. from the
volume number by a space.
The Barrett et al. entry shows an original article fol-

lowed by an erratum that appeared in a later issue. For
references requiring more than one line, indent the sec-
ond and subsequent lines one space. See Appendix B for
a list of standard journal abbreviations.

2. Russian journal articles with English journal translations

Maximov, A. V., and V. P. Silin, 1993, Zh.
Eksp. Teor. Fiz. 103, 73 [JETP
76, 39 (1993)].

List the translation journal after the original Russian
journal; it is not necessary to say that the second refer-
ence is a translation. Enclose the translation reference
in square brackets. Since translations sometimes appear
in a later year than the original, give the year of the
translation in parentheses at the end. When translation
and original appear in different years, the citation in the
text should be to the earlier of the two, i.e., the original
Russian journal.

3. Books

Braunstein, S., and H.-K. Lo, 2000, Eds.,
Scalable Quantum Computers – Paving the
Way to Realization (Wiley, Berlin).

Feynman, R. P., and A. R. Hibbs, 1965,
Quantum Mechanics and Path Integrals
(McGraw-Hill, New York).

Guzzo, L., 2002, in Modern Cosmology,
edited by S. Bonometto, V. Gorini, and
U. Moschella (IOP, Bristol), p. 344.

Mathieu, H. J., 1984, in Thin Film and
Depth Profile Analysis, edited by H. Oeschsner,
Topics in Current Physics No. 37 (Springer,
Berlin), p. 39.

When a book is listed under the name(s) of its edi-
tor(s), use the abbreviation Ed. (Eds.) after the year.
When the reference is to an article in a collection, use
the words “edited by” after the title of the collection,
and give the page number of the article at the end. En-
close the names of publishers and cities of publication
in parentheses. If the book is published in more than
one city, the cities of publication should be separated by
slashes. The words “Press,” “Verlag,” etc. should be
omitted from the publisher’s name.

4. Conference proceedings

Lehar, F., 1991, in Proceedings of the 9th International



Reviews of Modern Physics Style Guide 9

Symposium on High Energy Spin Physics, Bonn,
edited by K.-H. Althoff and W. Meyer (Springer,
Berlin), Vol. 1, p. 113.

Bayanovsky, D., and A. J. de Vega, 2005, in Magnetic
Fields in the Universe: from Laboratory and Stars
to Primordial Structures, Angra dos Reis, Brazil,
2004, AIP Conference Proceedings No. 784, edited
by E. M. de Gouveia Dal Pinos, German Lugones,
and A. Lazarian (AIP, Melville, NY), p. 148.

Matsuoka, N., K. Hatanaka, T. Saito, T. Itahashi, K.
Hosono, A. Shimizu, M. Kondo, F. Ohtani, and O.
Cynshi, 1983, in Proceedings of the 1983 RCNP
International Symposium on Light Ion Reaction
Mechanism, edited by H. Ogata, T. Kammuri, and I.
Katayama (Research Center for Nuclear Physics,
Osaka, Japan), p. 527.

The general treatment of proceedings follows that of
books. Proceedings, however, can be much more diffi-
cult to locate, making it doubly important that you pro-
vide the reader with every possible clue. Spell out the
whole title, including subtitle, if any, as it appears on
the title page. When the proceedings are part of a series,
give the series name and number after the title. Be sure
to include the name and city of the publisher. If the pro-
ceedings are to be published in a special issue of a journal,
say so. Do not abbreviate the words “proceedings” and
“international.”
If the long style is used for journal article entries giving

titles of the articles, it can also be used for proceedings
entries, placing the article title after the year and before
“in.”

5. Theses, preprints, and other references

Allori, V., 2001, Ph.D. thesis (University of Geneva).

Polchinsky, J., and E. Witten, 1996, “Evidence for
Heterotic Type-I String Duality,” hep-th/9510169.

Binette, L., 1984, “Photoionisation models for liners:
gas distribution and abundances,” European Southern
Observatory Scientific Preprint No. 350.

Cowley, C. E., 2005, Phys. Rev. A (in press).

Wagner, Z., 1994, unpublished.

If a preprint exists, but the paper has not yet been
accepted for publication, give the e-print arXiv number.
For the long form, include the preprint title, in quotation
marks. Do not say, “submitted to . . . ,” “in preparation,”
or “to appear.”
When a paper has been accepted by a journal but not

yet published, give the journal name followed by “(in

press).” Frequently such entries can be updated in proof
to include volume and page numbers.

If a preprint of the work is not available, the work
should be cited as “unpublished” or “private communi-
cation,” with the year. There is no need to add “unpub-
lished” to a thesis or report reference.

D. Order of reference list

The reference section is arranged alphabetically by au-
thor. When several works by the same author are in-
cluded, these are arranged chronologically. When more
than one work by the same author is listed in the same
year, they are distinguished by labeling the first, say,
1996a, the second 1996b, etc.

If all papers were by single authors, the above guide-
lines would be sufficient. However, multiple authorship
introduces the need for a few further distinctions. Con-
sider the following list:

Smith, G. F., 1987

Smith, G. F., 1990

Smith, G. F., 1996

Smith, G. F., H. T. Dietrich, and W. K. Lee, 1998a

Smith, G. F., H. T. Dietrich, and W. K. Lee, 1998b

Smith, G. F., W. K. Lee, and H. Sorenson, 1998

Smith, G. F., W. K. Lee, and A. T. Washington, 1989

Smith, G. F., and L. M. Young, 1988

All works by Smith as a single author are listed first,
in chronological order. The remaining references are ar-
ranged alphabetically by surname of the second author
(Dietrich, Lee, Young). When the first two authors are
the same, alphabetize according to the surnames of the
third authors (e.g., Sorenson, Washington).

Two works by the same group in the same year are
distinguished by labeling the first 1984a and the second
1984b. The work by Smith, Lee, and Sorenson should
not be labeled 1998c, because the makeup of the group
is different from that of 1998a and 1998b.

Occasionally the use of a and b is extended to groups of
four or more co-authors that are similar but not identical
in makeup. This is done to simplify the task of discrim-
inating among several choices or when the alternative
would be a cumbersome citation listing all co-authors in
the text. Feel free to consult the editorial office about
cases for which you think such a bending of the rules
might be warranted.
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E. Use BIBTEX for references

Much of the above formatting can be accomplished au-
tomatically through the use of BIBTEX, a program that
creates a reference list for a given paper based on (a)
a master list of references and (b) the citations in the
particular paper, which begin with the \cite command.
Typically, one will keep a master list of references in

one’s field of interest, placing them in one .bib file. Each
entry in this file contains full information on the refer-
ence, although not all of it may be called for in the style
of one journal or another. Then, as one writes an article,
one uses the \cite command to cite references from the
master list.
Two commands complete the process. At the begin-

ning of the article, in the front matter, one enters the
instruction \bibliographystyle{apsrmp4-1}. At the
point where the reference list is to appear, one inserts
\bibliography. To compile a LATEX document using
BIBTEX one must use the following steps (note that
LATEX must be run twice at the end):

1. Run LATEX: latex <file>

2. Run BIBTEX: bibtex <file>

3. Run LATEX: latex <file>

4. Run LATEX: latex <file>

When BIBTEX runs, it scans the .bib file and assembles
the cited references. It will automatically format the new
list according to the journal style specified. In the above
example, apsrmp4-1 was specified.
This is by far the preferred method of con-

structing a bibliography. For more information,
consult BIBTEX documentation, either in official
LATEX books or on the web, for example, at
http://en.wikipedia.org/wiki/BibTeX.

X. FOOTNOTES

Footnotes may be used in the introductory information
(titles, authors, affiliations), in the body of the text (to
make short comments about the textual material), and
in tables or figures. Note that footnotes are not used
in Reviews of Modern Physics for purely bibliographic
purposes, except for long lists (see Sec. IX.B).

A. Introductory footnotes

The following symbols, as superscripts, are used (in the
order listed) for footnotes to title page material: *, †, ‡, §,
††, ‡‡, §§. LATEX: \dag, \ddag, and \S, respectively. The
online edition of the journal may substitute *, **, ***,
etc. for these symbols, which are not always available in
common fonts used on the Internet.

In REVTEX 4-1, commonly encountered title page
footnotes such as email addresses and alternate af-
filiations are handled automatically by the \email,
\homepage, \altaffiliation, and \thanks commands.
The \altaffiliation command is used for “Present ad-
dress:” statements and the like. The \thanks command
should be reserved for information that does not fall into
the other three categories, such as “This paper is based
in part on a talk...”
Consult REVTEX 4-1 documentation for more infor-

mation on these commands. Note that an author’s pri-
mary affiliation (address) should be given after his or
her byline and not put into a footnote. Additionally, ac-
knowledgments of financial support should not appear as
footnotes to the title or to an author’s name, but rather
belong in the acknowledgments section at the end of the
paper.

B. Textual foonotes

Indicate footnotes in the text by the insertion of su-
perscript numbers, in this manner:

The appearance of these data caused a furor3

among the theorists.

Acceleration, vibration,4 temperature gradi-
ents, and temperature changes all produce
stresses in the active region of the device.

When punctuation is present at the point where a foot-
note is cited, place the superscript number after commas,
periods, and quotation marks, but before colons and semi-
colons.
Be cautious about placing a superscript footnote num-

ber immediately after quantitative material, where it
might be mistaken for an exponent. In such cases, the
footnote usually can be cited elsewhere in the sentence; if
no other position can be used, spell out the word “foot-
note” in parentheses (footnote 4), on the line, instead of
using a superscript number.
Each note is in the form of a paragraph (i.e., first

line indented), beginning with a superscript number one
space in from the left-hand margin.
Although simple citations of sources are not treated as

footnotes (see instructions for references), bibliographic
material may be incorporated in footnotes, as in the fol-
lowing examples:

1Their result was also presented at Les
Houches by Corbiére (2004).

2Mason (2003) gives an alternate method for
calculating ci.

3A description of these early experiments
can be found in Adams, 1978. The present
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status of such experiments is discussed in re-
views by Stein (2004) and Callaghan (2005a).

4See Rubbia’s comment after G. Myatt’s talk
at the 1973 Bonn Conference (Myatt, 1974):
“The important question in my opinion is
whether neutral currents exist or not, not so
much the value of the branching ratio” (dis-
cussion after Myatt’s talk, p. 405).

C. Notes in tables and figure captions

Most notes in figure captions and tables are simple
references to sources and can be treated in the same way
as bibliographic references in the text, i.e., by naming
author and year in parentheses.

Examples:

FIG. 1. The 3He data compared to the
prediction of Maize and Kim (1983): dashed
curve, impulse approximation; solid curve,
impulse approximation plus MEC.

FIG. 2. Precession of a spin-1/2 particle
about the axis of a static magnetic field.
From Vandersypen and Chuang, 2004.

FIG. 3. The clumpy ISM model. Note the
small covering factor and the resulting “ge-
ometrical” inefficiency. Adapted from Sari,
1999a.

In tables, use lower-case roman letters to identify the
footnotes, placing them as superscripts to table entries
or headings and placing them on-line when they replace
a missing entry. Order the footnote letters consecutively
row by row, and not by column. See Table I below for
an example.

TABLE I Using footnotes in a table.

δ(E2/M1)
Theor.a Expt.

-41.0 −18± 0.3 b

-57.5 −10± 0.6
37.3 c

13.7 c

aJones et al. (1993)
bBarclay and Stewart (1990).
cNot available.

Remember to include in the reference list at the end of
the paper full entries for any sources you cite in a table
or figure.

XI. TABLES

Tabular material of more than four lines should not
remain as part of the text. It should be treated as a
separate, numbered table, complete with a descriptive
caption. All such tables must be cited at least once in
the text and are numbered with roman numerals con-
secutively in order of their appearance in the text. For
the production file, assemble tables at the end of the
manuscript, before the figures. Like the figures, tables
will be inserted as close as possible to where they are
cited in the text. Some guidelines for preparation of ta-
bles are given below. For further examples, see any recent
issue of Reviews of Modern Physics.

A. Table sizes

There are four standard table widths:

(1) narrow (one column in a two-column format, 8.6
cm or 3.4 in.)

(2) wide (spanning two columns in a two-column for-
mat, 17.8 cm or 7.0 in.)

(3) medium (1.5 column width, 14 cm or 5.5 in.)

(4) turned table (one-page length turned sideways, 25.4
cm or 10.0 in.)

Turned tables can be formatted in REVTEX 4-1 using
the \beginturnpage command.The other table sizes are
formatted automatically in REVTEX 4-1. The default is
that tables span the full width of the column in which
they are placed. Using tables in REVTEX is convenient
but requires careful attention and occasionally the use of
extra packages such as longtable. Consult the REVTEX
4-1 documentation for details.
To accommodate extremely wide tabular material, ta-

bles can read across facing pages (35.6 cm or 14.0 in.).
This type of table requires special handling by the pro-
duction staff and should be identified in a cover letter.

B. Table captions

A table caption may consist of only a title or may
contain several sentences and be treated as a paragraph.
The caption is positioned above the table, unlike a fig-

ure caption, which appears below. It begins with the
word “TABLE,” in capital letters, followed by the appro-
priate roman numeral and period, and then the caption
text.
Examples:

TABLE I. Spin-orbit parameters.

TABLE II. The correlation dimension esti-
mated in different redshift surveys at differ-
ent scale ranges. For abbreviations, see List
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of Abbreviations for Sky Surveys and Survey
Instruments.

When a table includes abbreviations, either identify
these in the caption or – as in the example above – refer
the reader to a list of abbreviations. Keep in mind that
readers of a review article may be new to the field and
unfamiliar with its jargon.

C. Lines and space in tables

A simple table needs lines in only three locations: two
lines together at the beginning and end of the table and
a single line separating the headings and columns of en-
tries. A more complicated table, one made up of several
parts and having more than one set of headings, will need
additional space and lines. Extra space running horizon-
tally can be used to distinguish broad groups among the
entries.
REVTEX 4-1 has changed the way such lines are

printed. In the past, merely using the tabular envi-
ronment to construct a table was sufficient to produce
a table as described above. Now, the ruledtabular

environment has taken over some of this functionality.
The ruledtabular environment should surround the
tabular environment. This will produce double lines as
described above. Consult REVTEX 4-1 documentation
for details.

D. Headings within tables

Always capitalize the first word in all headings and
subheadings.
Column headings are separated from the body of the

table by a horizontal line. They are usually dropped
to the bottom of the heading area. However, units of
measure that pertain to each entry in a whole column
should be included in parentheses and placed as the last
entry in the heading on their own line (Table II) or spaced
off from the heading on the same line (Table III).

TABLE II Placement of units in a single column.

Branching ratio
(%)
1
2
3

TABLE III Placement of units in two columns.

Ex (MeV) Jπ

2720 2−

411 2−

XII. FIGURES

We stipulate that all figures should be submitted in
PostScript (.ps) or Encapsulated PostScript (.eps) for-
mat. When submitting .ps or .eps figures electronically,
each figure should be in a separate file, with the num-
ber as part of the filename, e.g., Smith fig1.eps. For
refereeing purposes, your initial submission may be as a
PDF file, with figures embedded in the text. However,
after acceptance, a production version of the file will be
requested in which text and figures are separated. Our
page makeup software will place figures as close as pos-
sible to where they are cited, within the constraints of
the two-column format. Below are some technical sug-
gestions and basic style requirements.

A. Designing and labeling figures

(1) Keep in mind the column width of RMP, ∼8.6 cm
(∼3.4 in.). The production staff selects a size for
each figure based on the column width:

(a) narrow, to fill the width of one column;

(b) wide, to fill two columns; or

(c) 1 1
2 column width, flush left, with space on the

right-hand side.

(2) Make symbols and lettering in proper scale in
relation to the overall figure size so that reduction
will not reduce clarity. Two sizes for lettering
(one for on-line lettering, the other for subscripts,
superscripts, and data points) is recommended.
Draw symbols and lettering so that after reduction
the smallest of these will not be less than 1.5 mm
( 1
16 in.) tall. Consider also that intricate symbols

tend to fill in when reduced. Solid or open symbols
are easier to read.

(3) Make line thickness consistent (solid and dark).
Lines tend to become less distinct when reduced.

(4) Follow the same stylistic conventions in the figures
as in the rest of the paper. Hyphenation, abbrevi-
ations, symbols, and upper- and lowercase letters
should be consistent throughout.

(5) Label parts of figures (a), (b), (c), etc., with a pair
of parentheses enclosing the label. Label curves A,
B, C, etc.; geometric points, angles, and lines A,
B, C; or a, b, c, etc., as appropriate.

(6) Label each axis (horizontal and vertical) with the
quantity being plotted, including the appropriate
units, which should be spaced off and enclosed
in parentheses, i.e., θ (deg). Avoid powers of
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10 if possible; instead use the appropriate pre-
fixes of the Système International. See Table
IV in Sec. XV below. If powers of 10 cannot be
avoided the following form is preferred: R(10−4 Ω).

(7) Decimal quantities less than 1 should include a zero
to the left of the decimal point, e.g., 0.5.

B. Identifying figures

Number each figure consecutively with an arabic nu-
meral according to the order in which it is discussed in
the paper. This number should appear in the filename
for an electronic figure, e.g., brown fig1.eps. It should
not appear as part of the image. It is helpful to identify
the top of the figure when this is not obvious from the
axes or lettering.
All figures must be cited in consecutive order in the

text. You can refer to your first figure in one of these
ways:

Figure 1 shows experimental results.

Experimental results are shown in Fig. 1.

The results, however, are conflicting (see Fig. 1).

Note that the word figure is written out when it begins
a sentence, but it is abbreviated at other times.

C. Figure captions

Often done in haste after the article is finished, figure
captions may range from terse and inscrutable to ram-
bling and disorderly. For articles in RMP, we hope that
your captions will meet the following criteria:

(1) They will provide enough information that a person
who has not read the article can understand what
is being shown.

(2) They will begin with a title covering all parts, not
with “(a)” or “Top panel.”

(3) They will identify data points, curves, or parts,
naming the thing being described before its defi-
nition.

(4) They will define abbreviated terms and variables
the first time they appear in a figure, even though
these are also defined in the text.

(5) They will give a credit to the source, when appro-
priate. Sources of data should be named where the
data are described. The source of the figure itself,
if previously published, should be given at the very
end of the caption.

Here are two model captions:

FIG. 1. Incoherently summed polarization:
(a) excitation by a pair of phase-locked 15-
fs pulses; (b) decay constant extracted as a
function of the delay time. From Axt et al.,
2004.

FIG. 2. (Color) Hydrodynamic simulation of
a jet: (a) radius R; (b) Lorentz factor Γ− 1;
(c) opening angle θ of the jet as a function of
the laboratory frame time in days. Adapted
from Granot et al., 2001.

Concerning item (3) above, we recommend giving the
symbol or label before you describe it because this is
the most economical order, allowing you to dispense
with verbs like “is represented by,” “is shown in,”
or “is indicated by.” For example, ©, first harmonic
measurement; △, second harmonic measurement. When
the list is long, this is also the clearest way – the
reader is more likely to confuse the definitions in the
reverse order: first harmonic measurement (©); second
harmonic measurement (△).

Concerning item (5), the credit for a previously
published figure is more than a courtesy to the authors.
It is required by the publisher as a condition of copy-
right. This is why you cite a reference – the publication
from which the figure came – rather than saying merely,
“used by permission of J. C. Tibbets.” An unpublished
source is usually credited as “Figure courtesy of . . . ”

When you have modified the original figure in some way,
the credit should read “Adapted from.” We prefer this
to “After,” which means the same thing but is less clear
and sometimes misinterpreted.

Note that the model captions do not use parenthe-
ses in their credits. A style that uses parentheses is not
wrong, but RMP prefers the form shown above for its
simplicity.

When the figure is in color, be sure to specify at
the beginning of the caption whether it is to appear in
color online only or also in the paper edition. (Color in
the paper edition is at the authors’ expense.) The two
choices are indicated as follows:

Fig. 1. (Color online)

Fig. 2. (Color)

A caption for color in the online edition should be
worded so as to make sense for both versions. You
should not, for example, refer to “the green area” if
some of your readers will be seeing it in black and white.

A list of figure captions is the last item of text in
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the production version of the manuscript. This may
seem difficult to generate since figures and captions form
one complete unit in LATEX:

\begin{figure}
\includegraphics{fig1.eps}
\caption{caption text}
\end{figure}

However, one may use LATEX’s comment character, %, to
force LATEX to ignore lines of LATEX code. Simply place a
% character at the beginning of lines you wish LATEX to
ignore. Hence, to make a figure caption with no actual
figure using the code above, you would simply place a %
at the beginning of the includegraphics line:

\begin{figure}
%\includegraphics{fig1.eps}
\caption{caption text}
\end{figure}

This is known as “commenting out” the figures. The
general principle of “commenting out” lines of code is of
course applicable to other lines of LATEX code, just as in
other programming languages.

XIII. PUNCTUATION

A. Hyphenation

The purpose of hyphenation is to resolve ambigu-
ity as to which words are being modified in multiword
terms containing more than one noun. The basic rule is
that words modifying modifiers get hyphenated, but not
words modifying nouns that are used as such. For exam-
ple: consider a heavy-fermion system, composed of heavy
fermions. A heavy fermion system (no hyphen) would be
quite different: the system is both heavy and composed
of fermions. Certain classes of two-word modifiers are
easily recognized. They include the following:

• Quantitative modifiers: three-photon, double-well,
many-body, 12-channel, single-particle, zero-mass,
three-dimensional.

• Compound modifiers using high, low, large, small,
wide, narrow, strong, weak, hard, soft, long, or
short: high-energy, low-density, large-angle, weak-
coupling, hard-pion, long-range.

• Two-word modifiers in which the second word is
a past participle: collision-induced, angle-resolved,
Coulomb-corrected, diffusion-limited, mode-locked,
pair-correlated, phase-matched, phonon-assisted,
space-fixed, vacuum-deposited, valence-excited.

There are some exceptions to the above rule:

(1) Terms that are hyphenated when used as adjectives
remain unhyphenated as predicate adjectives, i.e.,
when they follow a form of the verb “to be.” For
example,

A block-diagonal matrix is obtained.

The matrix is block diagonal.

(2) The adverb ending “ly” implies that the adjective
immediately following is being modified, so no hy-
phen is needed. Examples: slowly varying, strongly
coupled.

(3) Latin prefixes can usually be joined to a word
without using a hyphen: nonzero, intermolecu-
lar, superconducting, infrared. However, do not
close up the two parts if a double letter other
than e is produced (semi-infinite, preexisting), if
a proper noun is involved (non-Fermi), or if clos-
ing up could change the meaning of the word (un-
ionized). Chemical prefixes (in italics) should be
hyphenated cis-dimethylethylene.

(4) Do not hyphenate written-out names of chemi-
cal compounds when they are used as adjectives:
sodium iodide crystal, alkali halide crystal.

(5) “Self” words and “free” words should be hyphen-
ated (self-consistent, worry-free), but “like” words
and “wise” words are closed up (spacelike, step-
wise) unless they become extremely long or cum-
bersome. “Fold” words are closed up through ten
(twofold, tenfold), but hyphenated above ten (11-
fold, 100-fold).

To sort a string of modifiers, you can use a combina-
tion of hyphens and longer dashes (two-particle–two-hole
configuration) or hyphens and a slash (two-particle/two-
hole).

B. Use of the comma

RMP style calls for a comma before “and” at the end of
a list (likewise before “or”). This is known as the “serial
comma”:

Grant, Komsky, Oswald, and Peters
oscillating, rotating, or stationary

When introducing a variable, do not set it off with com-
mas when it immediately follows the noun that defines
it:

The melting temperature Tm is. . . ,

but do use commas when another phrase intervenes:

The melting temperature reported by Green,
Tm, is. . .
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Use commas on either side of the following: e.g., i.e.,
for example, in particular, namely, respectively, say, that
is.
Do not use commas after thus or therefore, except

when the next words are a qualifying phrase that is set
off by a pair of commas:

Therefore the resitivity remains. . .
Therefore, whenever T is large, the resistivity
remains. . .
Thus the protein sequences exhibit. . .
Thus, in some cases, the protein sequences
exhibit. . .

Whether to set off these qualifying remarks by commas
is optional. However, if commas are used at all, they
should be used in pairs, one on each side of the qualifier.
Their use overrides the “no comma after thus” rule.

C. Use of parentheses

Equation numbers cited in the text should be enclosed
within parentheses. To avoid having parentheses nested
within parentheses, use square brackets for the outer pair:
[see Eqs. (2) and (3)]. Figure numbers should not be
enclosed in parentheses, but parts of the figures should:
Figs. 4(a)–4(c).
When citing individual references, the most common

form is to name the author, then put the year in paren-
theses: “Mahan (1996) confirmed that . . . ” Lists of ref-
erences can be enclosed without separate parentheses for
each year: (see Jones, 1987, 1992; Armitage, 1999; Wurtz
et al., 2005). See Sec. IX for details.
Avoid adjacent parentheses, for example, a definition

or acronym followed by a reference:

(hereafter EPR) (Einstein, Podolsky, and Rosen, 1935).

Related items can share the same set of parentheses, sep-
arated by a semicolon:

(hereafter EPR; Einstein, Podolsky, and Rosen, 1935).

Parenthetical remarks usually do not have closing
punctuation inside the parentheses (as you might ex-
pect). However, a separate and complete sentence within
parentheses, beginning with a capital letter, should have
its end punctuation inside: (Armitage took exception to
Brown’s approach, as we shall see below.)

D. Use of the colon

The most frequent misuse of the colon by RMP au-
thors is in introducing equations. A colon should not
follow a form of the verb “to be” and it should not come
between a verb and its object or between a preposition
and its object. Often a displayed equation is the object.
Thus the following lead-ins to equations should not have
colons, or indeed any end punctuation:

We obtain
The result is
This reduces to
Then the coordinates are given by

Colons may, however, be used to introduce equations
when the object has already been stated or the clause
completed:

We obtain the following distribution:
The result is a multidimensional gamma func-
tion:
Open sets can be characterized as follows:
This produces a power-law series:

A second question concerning the use of colons is
whether to capitalize what follows them. The answer
may be stated in three parts:

(1) Phrases introduced by a colon do not begin with a
capital letter:

Furthermore, the lake has a natural noise
center source: a dam.

(2) A complete sentence introduced by a colon may be,
but need not be, capitalized:

Finally, the energies of bound surface
states are calculated by means of the
“effective-Hamiltonian” technique: Let
Heff be defined by E −Heff = G0(E

−1

− V ).

(3) When more than one sentence is introduced by a
colon, capitalize the first word:

In order to tackle Eq. (A5) we introduce
the following simplifications and approxi-
mations: (1) Each eigenmode in the band
is excited by white noise. (2) No eigen-
mode beyond the band is excited. (3)
Because the . . .

E. Use of the apostrophe

• Contractions such as don’t, haven’t, and they’ll are
well established in spoken English, but not in the
more formal written forums of the scientific litera-
ture. Please do not use them in your RMP article.

• To form the plural of a number, add s: 1980s, tens
of eV. To form the plural of a symbol, add ’s (apos-
trophe s): A’s, x’s. To form the plural of an abbre-
viation or an acronym, you may add either s or ’s:
LCAO’s or LCAOs.

• To form the possessive of a name, add ’s (apostro-
phe s), regardless of the number of syllables or final
letter: Green’s, Jones’s, de Gennes’s.
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Be careful not to create imaginary possessives by
adding unneeded apostrophes to terms like Kramers dou-
blet or Higgs field. In this case, the scientists after which
these objects are named have the names “Kramers” and
“Higgs.” Additionally, although contemporary usage is
moving in the direction of “Green function,” the editors
at RMP still prefer “Green’s function.”

F. Use of exclamation points and italics

It is not the style of RMP to clamor for its readers’
attention. The use of exclamation points and italics for
emphasis should be as restrained as possible. Indeed, the
Editor suggests a limit of one exclamation point per ar-
ticle. In a sentence ending with numbers or math, an
exclamation point can be easily confused with the facto-
rial symbol.
Italics should also be used sparingly. It is conventional

to italicize terms when they are introduced and defined.
Beyond this, if your personal writing style employs many
italics, you will find that our copymarkers remove most
of them.

XIV. ABBREVIATIONS AND ACRONYMS

Abbreviations and acronyms should be kept to a min-
imum in articles written for Reviews of Modern Physics.
Use only a handful of the best known or most widely
used, keeping in mind that a broad audience including
physicists from other subfields will be reading the article
and should not be forced to learn a code at the same
time. Here are a few guidelines to keep in mind.

(1) Define all abbreviations and acronyms the first time
you use them.

(2) Do not use an acronym as the subject of a sentence,
even though it has been previously defined or is well
known. For example, replace “CDWs provide . . . ”
with “Charge-density waves provide . . . ”

(3) Generally it is unnecessary and distracting to as-
sign a special acronym to a paper, using the initials
of its co-authors, and it may be seen as a bid for
attention if one is citing one’s own work. Only clas-
sic papers that are already widely known by such
acronyms justify this treatment. A simple citation
of the form Smith et al. (1997) is less obtrusive
than four or five capital letters and takes very little
additional effort to type.

(4) When using an abbreviation of a proper name as
a superscript or subscript, retain the initial capital
letter: ECoul or EC for Coulomb.

(5) Do not use multiletter abbreviations as mathemati-
cal variables. Use the conventional symbol instead,

e.g., Ek or T , not KE for kinetic energy. An excep-
tion is the Reynolds number, conventionally writ-
ten Re.

(6) Avoid “abbreviations” that have more syllables
than the original term, e.g., FW (four syllables)
for framework.

XV. UNITS

RMP uses the metric system of units. For the most
up-to-date listing of these units, see

http://physics.nist.gov/cuu/Units/

or check Books in Print under International System of
Units. The most recent supplement to The International
System of Units (SI) is dated 2000 and is available from
BIPM, Sev̀res, France, and a still useful summary is that
of Barry N. Taylor, Guide for the Use of the International
System of Units (SI) The Metric System (Taylor, 1995).
See Table IV for standard units and abbreviations.

TABLE IV Standard SI units. Note that the kelvin does not
have a degree symbol. Thus a temperature of 180 K does not
have a degree symbol and is read “180 kelvins.”

Unit Abbreviation
ampere A
barn b
becquerel Bq
coulomb C
electron volt eV
farad F
gram g
henry H
hertz Hz
kelvin K
degrees Celsius oC
meter m
ohm Ω
pascal Pa
second s
steradian sr
tesla T
volt V
watt W
weber Wb

Other units used in an RMP article should be defined
in terms of the standard units.
RMP discourages the use of historic units that have

been superseded in the modern physics literature, even
though these units may be used by authors in other fields.
These include wave numbers for energy, oersteds and
gauss for magnetic fields, atmospheres for pressure, and
curies for radioactivity.
The following guidelines for using units should be ob-

served.
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(1) The number (numeral) is separated from the unit
following by a full space, e.g., 1.8 MeV.

(2) Most units have a single form for both singular and
plural, i.e., 1.0 cm and 2.7 cm.

(3) Most symbols for units are printed in lower-case
roman type without periods. Units derived from
proper names, however, are abbreviated with initial
capital letters, i.e., coulomb (C), weber (Wb).

(4) The abbreviated form of a unit must be used after
a number given in numerals: 1 cm (not 1 centime-
ter) but the unit is written out in cases like “a few
centimeters.”

(5) Decimal multiples of units are indicated by the use
of prefixes. See Table V below. The combination of
prefix and unit symbol is treated as a single symbol.
For instance, such a combination can be raised to
a power, i.e., cm2. Compound units are written
1 g cm2 or g cm2 s−2, with a thin space between
unit parts. Avoid ambiguous compound units, e.g.,
6 J/cm3/s. Write instead, for example, 6 J cm−3

s−1.

TABLE V Multiplier prefixes for SI units.

Prefix Symbol Factor Prefix Symbol Factor
yotta Y 1024 deci d 10−1

zetta Z 1021 centi c 10−2

exa E 1018 milli m 10−3

peta P 1015 micro µ 10−6

tera T 1012 nano n 10−9

giga G 109 pico p 10−12

mega M 106 femto f 10−15

kilo k 103 atto a 10−18

hecto h 102 zepto z 10−21

deka da 101 yocto y 10−24

XVI. MATHEMATICAL MATERIAL

Mathematical symbols must be defined immediately
where they are introduced. Exceptions are the funda-
mental constants: the velocity of light c, Planck’s con-
stant h̄, the electronic charge e, Boltzmann’s constant k
or kB, and the electron mass me.
Avoid using the same symbol for two different things.

If you think that a list of symbols would be helpful to your
readers, you can provide one preceding the references (see
Sec. VI).
In what follows, only the style of equations and sym-

bols will be considered. Authors are urged to consult
LATEX2ε and REVTEX 4-1 documentation for instruc-
tions on using these packages to display mathematics.

A. Characters

1. Character fonts

The italic font is used for mathematical symbols (this
is the default font in LATEX’s math mode). In addition to
variables and constants, the italic font is used for particle
symbols, symbols of quantum states, and group-theoretic
designations.
In general please use the following hierarchy of font

styles for symbols:

TABLE VI Font style for symbols.

Font style Symbol Example
lower case variables, constants, x, α, f

and ordinary functions
upper case matrices and functions S, F
script upper case operators H
boldface lower case three-vectors r

boldface upper case matrices J, B
three-vectors

2. Diacritical signs

A diacritical sign is a marking placed directly above
or below symbols, e.g., the arrow in ~x. It is possible to
make multilevel marks – placing several diacritical marks
above or below one letter or symbol – but this quickly
becomes confusing. Restrict the number of such marks to
two to avoid confusion. The underline can appear under
any configuration.
For your convenience, Table VII contains a list of com-

monly used diacritical marks along with the LATEX code
that produces them.

TABLE VII Diacritical marks and associated LATEX codes.

Diacritical mark LATEX code
x↔ \tensor{x}
ẋ \dot{x}
r̈ \ddot{{\bf r}}
˙̂
θ \dot{\hat{{\theta}}}
A \underline{A}

x+ y \overline{\overline{x} + y}

3. Subscripts and superscripts

All available characters can be used as subscripts or su-
perscripts. Position of subscript or superscript is dictated
by standard notation. In almost all cases you should set
right and left subscripts and superscripts flush against
the symbol they accompany (as in the following).
Examples:
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Rx0 ,
110Agm, ρ

(N)
0 ,

∫ 1

0 ,
∑

′

, liml→∞ (in text)

There are, however, some exceptions to this general
rule. Examples appear below.

• tensor notation: gµν(φ
z);α;α

• molecular ions: H2
+, O2

−

• foonotes in tables: En
a

Presuperscripts or presubscripts are set flush against
the symbols they accompany. In addition, it is advisable
to insert an extra thin space between a presuperscript
or presubscript and a preceding symbol in cases where
clarity is questionable, i.e.,

8pσ 1Σ+
u or d9szp 3P2

The number of levels of subscripts and superscripts at-
tached to a symbol will also affect clarity. Two double
levels is generally considered the most complicated com-
bination acceptable, i.e.,

M
a2i
b†
k

When additional indices are needed, insert a comma or
thin space and keep the added indices on the same line,
i.e.,

Mbk,dp , σr,s+1, or σr s+1

B. Abbreviations in math

Some abbreviations, such as those for mathematical
functions and those used in superscripts or subscripts,
require special handling and are discussed below.

1. Abbreviations designating mathematical functions

Multiletter abbreviations of mathematical functions
are always written in the roman font (i.e., sin). The
standard trigonometric functions are cos, cot, sec, sin,
and tan. Hyperbolic trigonometric functions add “h” to
the end; the preferred notation for inverse functions is
tan−1 rather than arctan. The preferred notation for the
logarithm to the base e (loge) is “ln”; “log” without a
subscript denotes the logarithm to the base 10 (log10).
The following guidelines are in general use in clear

mathematical writing:

(a) roman multiletter abbreviations must be closed up
to the argument following and separated from any
preceding symbol by a thin space, that is,

K cos[Q(z − z0)]

K exp[x2(b2 + b1)
− 1

2 ]

(b) In addition, by convention it is assumed that an
argument ends as soon as another function appears,
i.e., sinx cos b, or at a plus or minus sign, i.e., sinx+
y, but if other mathematics is involved or there is
any ambiguity you should insert bracketing, as in
the following examples:

sin[−(x+ a)], (sinx)/a, and exp[x2(bz
+ b1)

− 1
2 ]

(c) To treat a function of a function enclose it in bold
round parentheses, i.e.,

g(f(x))

(d) e and exp (for exponent) notation follow both of
the preceding conventions. Which form to use, e
or exp, is determined by the number of characters
and the complexity of the argument. The e form is
appropriate when the argument is short and sim-
ple, i.e., eik·r, whereas exp should be used if the
argument is more complicated.

2. Abbreviations in subscripts and superscripts

Abbreviations in subscripts and superscripts fall into
two categories: (1) single letter and (2) multiletter. Most
single-letter abbreviations are conventionally printed in
the italic font, i.e., EC where C stands for Coulomb. Mul-
tiletter abbreviations are conventionally printed in the
roman font whether they represent one or more words,
i.e., Elab, where lab stands for laboratory and EHF, where
HF stands for Hartree and Fock, two proper names.
Please note that you should always capitalize abbrevi-
ations that represent proper names.
When you are creating your own abbreviations, do

not put periods in acronyms (whether in line or in sub-
scripts), but do insert them if you are abbreviating words
that are headings in a table.

C. Mathematical expressions

1. When to display

Mathematical material that is set apart from the main
text in the traditional manner is referred to as displayed
material. In general, authors should observe the follow-
ing guidelines: Display (1) equations of importance, (2)
all equations that are numbered, (3) those that are too
long to fit easily in text (over 25 characters), or (4) those
that are complicated (contain built-up fractions, matri-
ces, or matrixlike expressions). Consider, also, displaying
math that contains multilevel indices, integral, summa-
tion, and product signs, with multilevel or complex lim-
its, or any other situation in a formula that creates the
need for extra vertical spacing in a text line.
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2. Punctuation

Even though displayed math is separated by space from
the running text it still is a part of that text and needs to
be punctuated accordingly. The following is an example.

The final result is

Hij =

(

Ω

∆

)2 |J |2
Eg +

1
2 (Wc +Wv)

eλK·Rij , (2)

where

K =
1

a
(̂i+ ĵ+ k̂) (3)

and

λ = ln [WlWv/(12Eg)
2]. (4)

Note the use of the comma at the end of the first equa-
tion, and the period at the end of the third equation.

3. Equation breaking (multilinear equations)

Mathematical expressions often need to be displayed
on two or more lines (“broken”) because of the line length
limitations of the Reviews of Modern Physics standard
two-column layout. The best place for a break is just be-
fore an operator or sign of relation. These signs should
begin the next line of the equation. When it is neces-
sary to break a product, begin the continued line with
a multiplication sign (×). Note that the material that
comes after a break can and should be aligned so that
its relationship to the material on the first line is math-
ematically correct. Here is an example:

Nx(r) + iN2(r) = eiθ(r)

= exp [−ijxu(r)]. (5)

Equations that are not displayed, but appear in text
may also need to be broken. Basically the same rules
apply as when breaking displayed math. Breaking at an
operator or sign of relation is best. The operator or sign
of relation usually begins the next line of text:

. . . their respective displacement vectors âi/2

+
√
2âj/2 . . .

Products are broken with a multiplication sign:

. . . keep δm = 4 MeV and choose γ (= -5.46
× 10−3) at . . .

In addition, you may break in text at a solidus, leaving
the numerator and fraction bar on the top line. The
denominator will begin the continued line as follows:

. . .J is proportional to T0(∆1,∆3)
1/2/

N2(0) . . .

4. Equation numbering, special situations

Equation numbers are placed flush with the right mar-
gin, as in the above numbered equations. Some situations
require unique numbering. Please use the forms shown in
the following examples when you encounter similar cir-
cumstances.

(1) A set of equations of equal importance may be num-
bered to demonstrate that relationship, e.g., (1a),
(1b), and (1c).

(2) A principal equation and subordinate equations
(those that define quantities or variables in that
equation) may be numbered (1), (1a), (1b), etc.

(3) If an equation is a variant of a previous equation
(it may be separated from the original equation by
other equations and/or by text), it may be num-
bered with the same number as the original and a
prime, double prime, etc., as appropriate.

D. Bracketing

1. Grouping sequence

For the purpose of grouping, the sequence of bracketing
preferred for Reviews of Modern Physics articles is {[()]},
working outwards in sets ( ), [ ], and {}. If you have used
these three sets and need additional bracketing, begin the
sequence again in the same order but in bold print:

{ [ ( { [ ( ) ] } ) ] }

For grouping situations that contain built-up material
and need larger-sized bracketing, it is preferable to start
again at the beginning of the sequence around the built-
up material, e.g.,

[(

(a− 2)1/2

α2

)(

(x+ 2)1/2

β

)]

= 0. (6)

2. Specific bracket notation

Bracketing (ordered and special) is also used to create
specific notation that defines what it encloses. A list of
approved specialized notation is included below. When
used in an equation along with ordered bracketing, this
special kind of bracketing should not alter the regular
sequence of bracketing. The special notation 〈 〉 in the
following equation does not interfere with the sequence
of the equation bracketing:

h̄[〈E − (a+ 1)〉]−1 = 0. (7)

Please note the difference between 〈〉 (LATEX: \langle,
\rangle) and <>, the usual greater-than, less-than sym-
bols.
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3. Specialized bracket notation

Table VIII lists more uses of brackets, including crys-
tallographic notations. These generally follow common
usage and are included here for your convenience.

TABLE VIII Specialized bracket notation.

Object Notation
Plane or set of parallel planes (111)
Direction [111]
Class (group) of symmetry equivalent directions 〈111〉
Class (group) of symmetry equivalent planes {111}
Point designated by coordinates (x, y, z)
Lattice position in a unit cell (not bracketed) 1

2
1
2

1
2

Vector written in components (Hx, Hy, Hz)
Commutator [f, g]
Anticommutator {f, g}
Nested commutators [H0, [H0, H1]]
Functionals F [x]
Sets {xi}
Absolute value, determinant |x|, |A|
Evaluation of a quantity |φ0=0

Norm ||A||
Average or expectation value 〈 〉, 〈 〉av

E. Additional style guidelines

1. Placement of limits and indices

In displayed math, limits and indices on sums, in-
tegrals, and similar symbols are handled in traditional
ways:

∑

i,j,k
i<j<k

∫ +∞

−∞

∏

n>1

(8)

In text, however, space limitations require that single-
limit sums or integrals use subscripts and superscripts,
for example,

∑∞
n=1 and

∫ a

0
. Multiple-limit large sym-

bols, such as the first sum in Eq. (8), should always be
displayed.

2. Fractions

Fractions can be “built up” with a fraction bar, a+bc ,
“slashed” with a solidus, (a + b)/c, or written with a
negative exponent, (a+ b)c−1. In text all fractions must
be either slashed or written with a negative exponent.
Observe the following guidelines on the use of fractions.

(a) Use built-up fractions in matrices:

M1 = −





∂2

∂x2 2θ′0
∂
∂x

θ0
∂
∂x θ20

∂2

∂x2



 . (9)

(b) Use built-up fractions in displayed equations:

HA(w) =

[

1

2

(

Q

πω2

)2

+
c2e
4d

]

πω2d. (10)

(c) Using slashed fractions in subscripts, superscripts,
limits, and indices is preferred:

N−1/2 m3/2

∫ π/2

−π/2

(11)

(d) Use slashed or sized fractions in the numerators and
denominators of built-up fractions except where ex-
cessive bracketing would obscure your meaning or
slashing would interfere with continuity of notation:

ϕ+
(β/6)ϕ

γ + [β(β − 1)/12]ϕ2
= 0. (12)

(e) Be careful not to write ambiguous fractions when
using the slashed notation; clearly indicate order of
operations where necessary.

3. Multiplication signs

The primary use of the multiplication sign is to indi-
cate a vector product of three-vectors (e.g., κ×A). Do
not use it to express a simple product except

(1) when breaking a product from one line to another
(described in Sec. XVI.C.3) or

(2) for other cases such as indicating dimensions (e.g.,
3 × 3 × 3 cm3), magnification (40×), symbols in
figures (×’s), or numbers expressed in scientific no-
tation (1.6× 10−19 C).

The center dot (·) should not be used to mean a sim-
ple product. Use the dot to represent inner products of
vectors (k · r).

4. Mathematical terms

The use of the following standard symbols is recom-
mended.

5. Radical signs and overbars

You may use radical signs (roofed only, e.g.,
√
xx) and

overbars (xx) when they go over material of six or fewer
characters that are without superscripts. If the material
is longer or has superscripts, alternative notation should
be used. For

√
xx use (xx)1/2 and for xx use 〈xx〉 or

〈xx〉av if appropriate. If the overbar means complex con-
jugate, then (xx)∗ should be used. A radical sign (roofed)
should not be used on built-up material, although an
overbar can be used.
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TABLE IX Standard symbols.

∼ approximately or varies as
≃ approximately equal
→ tends to
∝ proportional to
O() of the order
A∗ complex conjugate of A
A† Hermitian conjugate of A
AT transpose of A

k̂ unit vector k/k

XVII. THE PRODUCTION FILE

After your article has been accepted, you will be asked
for your source file to use in production. The production
version has different requirements from the submission
version. First, it should have the figures taken out of the
text, since text and graphics are handled separately dur-
ing production. To do this you will need to comment out
all lines of code that invoke figure files. Do not comment
out any other lines. In particular, make sure the LATEX
code for the figure captions, labels, and the figure envi-
ronment itself remain intact. Such a typical such figure
should look something like this:

\begin{figure}
%\includegraphics{authorname-fig1.eps}
\caption{...}
\label{...}
\end{figure}

Next you should add the option “endfloats” to the
\documentclassdeclaration at the beginning of your file.
This will push all figure and table environments to the
end of the document.
In addition, add the option “preprint” to the

\documentclass header. This will change the output
into the full page (no columns), double-spaced format
suitable for copymarking.
The \documentclass declaration line should then look

something like this:

\documentclass[rmp,aps,preprint,endfloats]{revtex4-1}

At the very end of your file, just before the
\end{document} command, add the following lines of
code, in this order:

\printtables
\printfigures

This tells LATEX to print all figures and tables at the very
end of the document, with tables before figures. If you
followed the instructions above for commenting out the
figure files, you will get a list of figure captions–without
figures showing–as the last item of text. This, too, is a
requirement for the production version of your file.
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APPENDIX A: WRITING A BETTER SCIENTIFIC
ARTICLE

Karie Friedman
Assistant Editor, Reviews of Modern Physics

Using examples drawn from the pages of RMP, the author presents specific writing techniques that can
enhance the sense of immediacy between writer and reader and improve the clarity, economy, and polish
of scientific writing. The first half of the article is devoted to elements of good style applicable by anyone,
while the second half treats problems often encountered by non-native writers of English.

What sets a first-rate scientific article apart from the
thousands of forgettable publications that appear in the
literature every year? For a very few, content alone en-
sures that the paper will be widely cited. But for most,
it is the way the article is written. A good article puts us
in touch with a good mind (or team of good minds) at
work, whose quality is revealed by clarity, economy, or-
der, and perhaps wit. These rather abstract qualities are
warmed by the author’s effort to share his or her interest
in the subject as if speaking with a colleague, presenting
the work not as a series of cut and dried results, but as an
ongoing process by which understanding is sought. The
reader whose interest is thus engaged can then share the
author’s satisfaction as a solution begins to emerge.
A number of specific writing techniques can enhance

the sense of immediacy between you and your reader. In
addition, avoidance of some common pitfalls will reduce
dullness, wordiness, and pomposity, which – contrary to
popular belief – are not desirable attributes in a scientific
article, but represent negative values of the clarity, econ-
omy, and wit mentioned above. In this guide, I describe
practical measures that you, the author, can take to give
your writing greater impact, with examples drawn from
the work of RMP’s contributors. The guide is divided
into two sections, one of more general application, for
anyone interested in writing better, and the other aimed
specifically at the author whose first language is not En-
glish.

A. Elements of good style for everyone

1. Active and passive voices

You have heard this before, but it bears repeating: ac-
tive sentences are more vigorous than passive ones. When
you want to put more muscle into your prose style, re-
place “Science is done by people” with “People do sci-
ence.”
Writers of scientific papers often favor the passive

because it relieves them of naming themselves as the
ones who conducted an experiment or proposed a the-
ory. Saying that “it was thought that the magnetoresis-
tance could provide an answer” shields the person who
thought so from the critical gaze of his audience and is
vague enough to spread credit or blame, implying that
the writer was not alone in having this idea. The passive
voice also provides a way out for those who feel reti-

cent about naming names and pointing fingers when dis-
cussing others’ work. Keeping names to a minimum, such
a writer introduces, say, the work of Erikson et al., and
then follows with a three-page description in which “the
bubble formation was simulated,” “a constant of a = 1.5
was assumed,” and “agreement with the model of Mc-
Cray was found to within 3%.” There are three problems
with this approach. First, it sounds stuffy. Second, it
may lead to confusion, especially if other people’s models
and parameters were adopted by Erikson et al. and need
to be discussed as well. After a while the reader will no
longer be sure whose work is being described. And third,
any effort to dissociate science from its practitioners by
describing it passively is doomed to failure, since readers
not only know that scientists do science, they are very in-
terested in which scientists – it could well be one of their
friends or competitors. Changing to the active voice and
stating who did what – “we simulated the bubble forma-
tion,” “McCray assumed a constant of a = 1.5,” “they
found” – will tell readers what they want to know and
set the work in the context of human endeavor.
The active voice also encourages economy. Compare

the following pairs of sentences:

A review of the main problems in this field was given by
Luo et al.

Luo et al. reviewed the main problems in this field.

A discussion of intrinsic pinning is offered in Sec. VIII.

In Sec. VIII we discuss intrinsic pinning.

In each pair above, the active version uses fewer words.
Most readers will perceive this brevity as the mark of a
direct and vigorous mind.
There are, of course, occasions when the passive voice

is useful. Sometimes you will want to put emphasis on
the thing being acted upon, by naming it at the beginning
of a sentence.

This problem has been the subject of intensive study
ever since 1934.

And, for simple variety, a modest number of passive
constructions can lend grace to a piece of writing, es-
pecially when no particular agent is being obscured by
them:
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All perturbations can be naturally divided into two
classes.

Abstracts are another place where the passive voice is
appropriate. Abstracts appear separately from the arti-
cles they describe, in on-line listings and reference works
like Physics Abstracts. Use of the first person in such an
impersonal setting sounds a bit odd. (However, consider
the active alternative, “This article surveys. . . ,” “The
authors find that. . . ”)

2. Economy

A clean, direct style shows respect for your reader’s
time. While it is possible to be so direct as to be blunt
and graceless, most scientific writing suffers from the op-
posite tendancy, wordiness. One exercise that helps to
curb wordiness in your writing is to see how many verb-
noun phrases you can replace by simple verbs. For ex-
ample,

make a decision decide
experience failure fail
place under consideration consider
perform an experiment experiment
give indications of indicate
present a discussion of discuss
conduct an investigation investigate
make an attempt try
introduce a replacement replace

The expressions in the left-hand column need not be
banished from your writing. They can be useful for cre-
ating parallels, introducing variety, or smoothing a tran-
sition. If you find, however, that you are using a great
many, be aware that you may be regarded as windy and
your papers as needlessly long.
A few other wordy expressions deserve mention here.

One is “the fact that.” It can always be replaced by a
more economical construction:

the fact that Clark succeeded Clark’s success
owing to the fact that because
despite the fact that although
he was unaware of the fact that he was unaware

Another is “the reason. . . is that” and variants of this
pattern. Generally, rearranging a sentence so as to start
with a subject and verb produces a more vital sounding
statement:

The reason for solving the Cauchy problem first is
that. . .

We solve the Cauchy problem first because. . .

The main theme of this section is to tell why we have
chosen to generalize. . .

This section presents our rationale for generalizing. . .

My purpose has been to provide a description of ther-
modynamic phase transitions.

I have tried to describe thermodynamic phase transi-
tions.

Then there is “the case.” Personally, I am rather fond
of “In the first case” and “in the second case,” but have
to grant that “cases” can be totally useless appendages,
better amputated:

for the case of for
in many cases often
it has rarely been the case that we we rarely
in the case when when

If the writer is tempted to use “in the case where,” he
or she should see the section on grammar below.

3. Forward momentum

Here is an actual sentence from a contributor to Re-
views of Modern Physics:

That the wavelength of any oscillator em-
ployed must necessarily be very small follows
from the circumstance that the length of an
accelerator of given energy – i.e., the lengths
of the individual drift tubes in an accelera-
tor with a given number of drift tubes (and
hence acceleration gaps) – to which a given
voltage is applied, and through which a given
species of ion is accelerated – is proportional
to the period, hence the wavelength, of the
oscillation.

Before publication, this sentence was edited to about
two-thirds of its present length. Its problem, however, is
not length per se. It suffers from the author’s attempt
to cover everything. The cumulative effect of multiple
asides, parenthetical remarks, i.e.’s, and “hences” is to
leave the reader feeling like a passenger in a car whose
driver starts up, then stops, then starts again, then stops,
etc. Moreover, by the time the reader gets to the verb
“is proportional,” he or she is likely to have forgotten the
subject, the length of an accelerator.
Asides and parenthetical remarks can enhance a text.

They reflect the way people talk and thus give a con-
versational tone to any piece of writing. When overused
as above, however, they will kill the momentum of the
article. To keep the reader moving forward, one should
use them judiciously and not place more than one be-
tween a subject and its verb, where they become merely
distractions.
Here are some examples of sentences that use paren-

thetical remarks to good effect. The asides serve a variety
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of functions: (a) helping to organize the material; (b) of-
fering a tidy place in which to stow ramifications of the
main statement; (c) drawing the reader’s attention for-
ward to a subject that will be discussed further on; (d)
enhancing author-reader immediacy by offering opinions
– “crude,” “pathological,” etc. – and simply giving a
more personal style to the presentation. Note that only
two of the asides below are interposed between a subject
and its verb, thus ensuring minimum loss of momentum.

Finally, we note that the derivation, crude
as it is, reveals one very important point:
the precise details of the collision rules (aside
from certain pathological choices to be dis-
cussed later) do not affect the form of the
constitutive hydrodynamic equations.

It is easy to solve this equation (since we
have dropped the inconvenient, higher-order
terms).

Hydrodynamic flows can be obtained (albeit
at considerable computational expense) from
large molecular systems.

The exciting lattice-gas simulations of hydro-
dynamics have exploited one of the strengths
of the method: fluctuations (to excite bifur-
cations), complex geometries (to exploit the
ease of coding boundary conditions), or phase
transitions.

Either an inhibitory substance h is produced
by the activator (which slows down the acti-
vator production) or a substate s is consumed
during autocatalysis (whose depletion slows
down the self-enhancing reaction).

Some of these are long sentences, but they are perfectly
clear and easy to follow.
Generally, short sentences quicken the pace and long

ones slow it down. The same can be said of paragraph
lengths. A paragraph break allows the reader to take a
breath and refocus. Provide enough of them to keep the
members of your audience fresh, as this too will help keep
them moving through the article.

4. Inviting the reader in

Bringing the rhythms of everyday speech into an article
by the use of a few asides is one way to invite the reader
into your world – or, at least, into the world of the topic
you are writing about. Addressing the reader directly is
another. That mind-to-mind contact that characterizes
the best scientific articles comes about only when the
writer is friendly towards the reader. This does not mean
that you need to pretend a familiarity that you do not
feel. It does mean that you should take pains to speak
to your reader as if he or she were in the same room

with you – and not the recipient of an anonymous pre-
recorded message. To see how well you are accomplishing
this, scan your manuscript first for questions and then for
other remarks addressed to the reader.

If you have not up until now included questions in your
writing, consider what they offer. A rhetorical question
can be a wonderful device. It states the problem without
your needing to say “In this section I shall be considering
the problem of. . . ” It creates the illusion that you are
thinking the problem through at the very moment you
are speaking. And it engages the reader’s participation
in finding an answer. If you are very daring, you can
even put the question in your reader’s mouth by saying,
“The reader may well ask. . . ” This allows you to disarm
potential critics and capture attention for your answer.
One should not underestimate, either, the power of

a gracious remark to one’s reader. The following well-
worn phrases may seem so obvious as to be unnecessary,
but they perform vital work in welcoming the reader to
your intellectual world, where you will engage him or her
in friendly discourse or serve as a guide over unfamiliar
terrain.

Let us suppose
Consider
Contrast this with
Before we turn to
Up to this point we have not
Let us take a closer look at
Let us now attempt
Indeed, we shall see
Clearly, what is happening here is that
Seeing this, we should not be surprised to find
Remember that
It is sometimes helpful to think of t as
Going beyond this approximation brings us up against
We now return to
The reader is warned
A cautionary remark

Many of these phrases make particularly graceful open-
ings for paragraphs and for subsections. Your subject
matter will suggest other ways of combining cordiality
with critical exposition.

5. Hedging

There seem to be many writers who take it as an oper-
ating principle never to commit themselves firmly to any
point of view. They will hedge even simple statements of
historical fact, and their “conclusions” sections are full of
“may”s and “might”s and “it would seem”s. In a review
paper, this will not do. Part of the job of the reviewer
is to describe the field as he or she sees it. We want the
reviewer to be fair, but not irresolute.

A classic sign of commitment avoidance is misuse of
the auxiliary verbs “may” and “could”:
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Schrödinger may be counted as one of the first
to propose the concept of what are now called
“coherent states.”

This term could be regarded as combining
nonlinear and spatial dispersion.

Actually, it would be perfectly accurate to say

Schrödinger first proposed the concept of
what are now called “coherent states.”

This term combines nonlinear and spatial dis-
persion.

When you are confident of your facts, speak with au-
thority. Save “could,” “would,” “may,” “might,” and
other expressions of uncertainty for situations that truly
warrant them.
Another frequently used hedging expression is “associ-

ated with,” as in

Under suitable circumstances, pairs of
fermions are associated with bosonlike behav-
ior.

The differences between Chakravarty’s and
Schwinger’s calculations are associated with
differences in the value of the constant pref-
actor C.

Under scrutiny, statements like these appear not only
imprecise, but weaselly. How much better to say, with
precision and conviction,

Under suitable conditions, pairs of fermions
exhibit bosonlike behavior.

The differences between Chakravarty’s and
Schwinger’s calculations are due to different
values of the constant prefactor C.

6. Dropping names: abbreviations and acronyms

There is no rule at Reviews of Modern Physics that
says you must replace all frequently used terms with
groups of letters. On the contrary, our copy editors have
been instructed to disallow excessive abbreviations, so
that no article looks like alphabet soup. Readers who do
not share your familiarity with the subject, but would
like to learn, should not be forced to translate the jargon
of your subfield, which to them will seem like a private
code. Limit yourself to a handful of the most widely used
abbreviations and define these where they are introduced.
Even justifiable and widely known abbreviations

should not be used as the subject of a sentence. Thus,
while you might refer to “the BCS approach,” change
“BCS found that. . . ” to “Bardeen, Cooper, and Schrief-
fer found that. . . ”

7. Time travel: the mixed-tenses syndrome

Consider the following discussion.

Andrews noted that the absence of Bragg
peak splitting at x = 0.016 is due to the small
magnitude of the spontaneous deformation,
which at x = 0.016 should be 25 times smaller
than at x = 0.05. At the same time, experi-
ments on diffuse scattering of x-rays (Varma
et al., 1991) indicate that homogeneous defor-
mation regions with an average size of at least
1000 Å exist in the crystal even at x = 0.016.
This conclusion was supported by subsequent
experiments.

If you find yourself a bit at sea after reading this pas-
sage, you are probably experiencing disorientation from
time shifts. Either the past or the present tense may cor-
rectly be used in such a discussion, but not both. Stick
to one tense per topic. For example, when discussing a
paper by Smith, you can say “Smith finds a heavy concen-
tration of H, which indicates. . . ” or “Smith found a heavy
concentration of H, which indicated,” but you should stay
with the same tense until the end of the paragraph.

8. Contrast and variety

The English language is a rich medium, offering the
writer a choice of short Anglo-Saxon words and longer
latinate words, as well as borrowings from French, Ger-
man, and other sources. Not surprisingly, to an American
ear, a judicious mix sounds most pleasing. This is how
people talk and it is also easiest to read.

One of the dangers of writing about physical principles
and other abstractions is that one finds latinate words so
useful one favors them over all others. Consider this pair
of examples:

An initial outline of the most feasible candi-
date states and of their experimental identi-
fication will be followed by discussion of. . .

I first outline the most feasible candidate
states and how one might go about distin-
guishing them experimentally. Next I dis-
cuss. . .

The second example does use latinate words, but they
are mixed with shorter, Anglo-Saxon ones. Its effect is
direct and accessible, qualities strengthened by the active
voice. In contrast, the heavily latinate (and passive) first
sentence seems dense and pedantic. If you suspect that
others might find your writing a bit dry, check it for its
Latin density. Do you say
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first or initial?
place or location?
is or consists of?
find or detect, determine, establish?
use or utilize?
takes place or occurs?
takes the form or is represented by?
looks like or appears similar to?
is needed or is required, is necessary?

The point is not that shorter words are better, only that
a balance of long and short will be more pleasing.
In the same way, a variety of sentence lengths is also

pleasing. An article made up entirely of short, choppy
sentences is no more to be preferred than one of long,
rambling ones. When you find that you have been favor-
ing either short or long for awhile, slip in a bit of contrast.
Here is an example of a sentence that I believe combines
long and short in a refreshing fashion (note the rhetorical
question):

Since it is almost certain (and will henceforth
be assumed) that corrections to the theory
are of the order of 25% even for Z as large
as 64, the pragmatic reader might well ask:
“What can the theory do for me?”

9. Grammar

This guide is not intended to be a treatise on English
grammar, but here is a very brief list of errors to be
avoided in polished scientific writing.

(1) “We will” and “we shall.” The correct form is
“shall” for the first person and “will” for the sec-
ond and third. Reversing them is supposed to pro-
vide unusual emphasis – e.g., “We cannot review
the vast literature here, but we will give a brief
overview of recent work in the field.” The exchange
of “we will” for “we shall” is widely accepted in
spoken English, but this is one instance in which
you should not write as you speak.

(2) Contractions (can’t, don’t, they’ll, etc.). These
should not be used in scientific articles or in any
other professional writing.

(3) Dangling participles. When an “-ing” word is used
in a phrase like “leaping to the obvious conclusion”
or “inserting the higher number,” the phrase should
be immediately followed by the agent who is doing
the leaping or the inserting. The following exam-
ples fail to provide an agent and are thus incorrect:

Leaping to the obvious conclusion, the
equation. . .

Inserting the higher number, the answer
can be found.

Comparing the energy density and the
lifetime, only a chemical storage mode
makes sense.

They can be repaired (a) by providing an agent:

Leaping to the obvious conclusion, we de-
cide that the equation . . .

(b) by rearranging the order:

The answer can be found by inserting the
higher number.

or (c) by expanding the “-ing” phrase to an inde-
pendent clause:

When the energy density and the lifetime
are compared, only a chemical storage
mode makes sense.

(4) Possessives before “-ing” words. A possessive pro-
noun (e.g., our, its, their) or a possessive form of
a noun (Brown’s, the equation’s) should precede
“-ing” words, as in the following examples:

Right: There is no danger of the rule’s being broken.

Wrong: There is no danger of the rule being broken.

Right: This led to his locating all unstable periodic
orbits up to ninth order.

Wrong: This led to him locating all unstable periodic
orbits up to ninth order.

Right: We denote this by N ′ to prevent its being con-
fused with N .

Wrong: We denote this by N ′ to prevent it being con-
fused with N .

Right: A direct consequence of momentum’s being
conserved. . .

Wrong: A direct consequence of momentum being con-
served. . .

(5) Introducing conditions. The subjunctive mood pro-
vides a neat, simple way of stating conditions:

This model requires that the system re-
main near equilibrium.

We impose the constraint that the eigen-
modes satisfy the boson commutation re-
lation.

It is important that theory be compared
with experimental results.

Those unfamiliar with this construction may try
to strengthen it by inserting “should” or “must”
before the verb. Such insertions are superfluous.

Wrong: Heinz required that Lmust be less than 8 mm.
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Right: Heinz required that L be less than 8 mm.

Wrong: Observations of deuterium abundance de-
mand that the density of baryons in the uni-
verse should be rather low.

Right: Observations of deuterium abundance de-
mand that the density of baryons in the uni-
verse be rather low.

(6) “That” and “which.” These two relative pronouns
are not interchangeable. “That” is the right choice
for restrictive clauses: “An approach that is based
on perturbation theory offers several advantages”
(only an approach based on perturbation theory
is under consideration – “that is based” limits or
restricts the kind of approach we are talking about).

“Which” is the right choice for nonrestrictive
clauses: “This approach, which is based on per-
turbation theory, has generated a good deal of con-
troversy” (the nonrestrictive “which” clause simply
gives additional information – the sentence would
still make sense without it).

Authors who choose incorrectly tend to overuse
“which.” For a discussion of when each is appropri-
ate, and why, I refer the reader to Wilson Follett’s
Modern American Usage (Follett, 1998), in the lex-
icon under “That, which, relative.” Two easy-to-
remember models, however, are

The house that Jack built.

The umbra is surrounded by a penumbra,
which is not as dark.

Note that “which” is usually preceded by a comma.
And keep in mind a third option, no “which” or
“that” at all:

“An approach based on perturbation the-
ory. . . ,”

“This approach, based on perturbation
theory, has generated. . . ”

(7) “Where.” This word is correctly used to refer to
a place or a region. Common usage in the scien-
tific literature allows it also to be used to refer to
an equation. However, it should not be used for
nonlocalized abstractions. Change

a case where to a case in which
a situation where to a situation in which
a form where to a form in which

Change “in the case in which” simply to “when.”

(8) Starting a sentence with “also.” It is generally bad
form to begin a sentence with “also,” not because
there is a rule against this, specifically, but because
the adverb “also” is then likely to be separated from
the verb it modifies. Sentences like these:

Also we can adjust the parameters.

Also it is desirable to apply the highest
feasible voltage.

Also the concept of the classical limit will
be discussed.

can be improved by moving “also” in to follow the
verb or auxiliary verb:

We can also adjust the parameters.

It is also desirable to apply . . .

The concept of the classical limit will also
be discussed.

(9) Starting a sentence with “This.” Pronouns like
“this” or “these” spare us from having to repeat
cumbersome phrases and provide a smooth link
with what has gone before. They can, however,
contribute to vagueness and lack of focus if the
thing to which they refer – the antecedent – is not
clear. To banish any doubt, provide a reminder:
“this approach,” “this procedure,” “this substitu-
tion,” “these terms.”

10. Frequently misused words and expressions

(a) Data. This is a plural noun and requires a plu-
ral verb – e.g., “The neutron scattering data
are not helpful.” The singular is datum.

(b) Cite and quote. To refer to an article is to cite
it: “Details can be found in the two papers
cited above.” To reprint a sentence or passage
from it is to quote it.

(c) Three Latin abbreviations:

• Cf. Latin confer = English compare. Au-
thors wishing to refer their readers to a figure,
equation, or article sometimes write “cf. Fig.
32,” “cf. Eq. (2.3),” or “cf. Orsini, 1995.”
They should be certain, in doing this, that
they mean “compare.” When no comparison
is being made, they should write “see.” The
two are not interchangeable.

• E.g. Latin exempli gratia = English for the
sake of example. This abbreviation is used
between two nouns, the first describing a class
of things, the second describing a specific in-
stance:

. . . discussed by many authors, e.g.,
Brownell, 1988.

. . . in several review articles (e.g.,
Brownell, 1988).
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. . . the larger mammals, e.g., ele-
phants.

In a sentence like the following, e.g. should be
replaced with “see, for example,” because the
reference is not an example of the preceding
noun:

The oscillations were generally inter-
preted as waves induced by pene-
trating convection (e.g., Bahng and
Schwarzchild, 1953).

When there is no general noun as in:

“See, e.g., Brownell, 1988”

the use of e.g. is unidiomatic in English. In-
stead, say

See, for example, Brownell, 1988.

• Et al. Latin et alii or aliae or alia, depend-
ing on gender = English and others. Use this
abbreviation to refer to two or more unnamed
co-authors (“others”), but not to a single co-
author. Note that et is a whole word, not an
abbreviation, and therefore should not be fol-
lowed by a period.

11. Being concrete

Your readers would rather hear about a bear than a
mammal, a sandwich than nutrition, and a car wreck
than an accident. Translating this principle into an ar-
ticle about lattice-gas models or gauge invariance, how-
ever, is a challenge. To meet it you need to be ready to
link the everyday world with the scientific. One of the
easiest places in which to do this is your introduction.
This is your stepping-off point into the world of the ab-
stract. Rather than plunging right in, you are allowed
to take two or three sentences to lead your reader to the
diving board. A certain irreverence helps. Consider, for
example, these openings from two of RMP’s more lively
authors:

“Even scientists who have spent the last
few years under large rocks cannot help
having heard of Supernova 1987A in
the Large Magellanic Cloud (the as-
sociated neutrino burst having read-
ily penetrated the very largest rocks)”
[Virginia Trimble, Rev. Mod. Phys. 60, 859
(1988)].

“It is a fundamental quantum doctrine that
a measurement does not, in general, reveal
a preexisting value of the measured prop-
erty. . . Setting aside the metaphysics that
emerged from urgent debates and long walks
in Copenhagen parks, can one point to any-
thing in the modern quantum theory that

forces on us such an act of intellectual re-
nunciation? Or is it merely reverence for
the Patriarchs that leads us to deny that
a measurement reveals a value that was al-
ready there, prior to the measurement?”
[David Mermin, Rev. Mod. Phys. 65, 803
(1993)].

Supposing that your style is more conservative than
that of the two writers above, you can still refer to the
concrete, everyday world with great benefit to your text.
And you will be in good company. Schrödinger’s cat, the
small dark cloud on the blue sky of physics referred to by
Planck, Feynman’s story of the woman with the turtle-
based cosmology – all have captured the imaginations of
countless readers.
Clever gimmicks are not necessary. You might, for ex-

ample, say something about the external appearance or
the setting of an experiment, especially if it is a historic
one. This is quite different from showing in a diagram
the placement of gates, counters, relays, amplifiers, etc.
I once attended a public lecture on the birth of high-
temperature superconductivity, delivered by a leading
theorist. Unfortunately, it was pitched over the heads of
most people in the audience, myself included. At the end
of the lecture, as we were filing out of the hall, a neighbor
voiced my own complaint. “Yes,” she said, “but what did
these experiments look like? What would I have seen if
I just walked into the laboratory?”
Of course, many of your readers will already know this,

but it does no harm to describe the experiment in a way
that the initiated will enjoy and the uninitiated learn
from. I loved it when my elementary astronomy textbook
described the neutrino telescope in Homestake Gold Mine
as “a 400,000-liter tank of cleaning fluid.”
The charm of contrast between the abstruse and the

mundane need not be limited to the opening of a paper.
Here are a few more examples:

“The difference between the two types of vari-
ables can be elucidated by describing two
ways of watching fish. In the Eulerian pic-
ture one stays at a point and watches what-
ever fish happen by; in the Lagrangian pic-
ture one picks out a particular fish and keeps
track of where it goes” [P. J. Morrison, Rev.
Mod. Phys. 70, 467 (1998)].

“One can imagine an ensemble of 109 -
1010M⊙ black holes that have descended from
dead galaxies and are now roaming freely and
hoovering up an occasional remaining star in
the volume R3” [F.C. Adams and G. Laugh-
lin, Rev. Mod. Phys. 69, 347 (1997)].

“It should be clear to anyone who has ever
wrapped a rubber band around a cylinder
that any mapping with winding number n
can be deformed into any other mapping with
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winding number n, but that two mappings
with distinct winding numbers cannot be de-
formed into one another” [David Mermin,
Rev. Mod. Phys. 51, 597 (1979)].

“As late as the spring of 1946, neither the
fact of Sloan’s (1941) patent application nor
the concept it embodied of electrons surfing
in a disc-loaded waveguide was known even
by those most intimately involved” [Paul For-
man, Rev. Mod. Phys. 67, 417 (1995)].

“Radiative fluxes from 1987A are still chang-
ing on time scales short compared to jour-
nal publication time scales” [Virginia Trim-
ble, Rev. Mod Phys. 60, 859 (1988)].

“I have observed that the Hamiltonian phi-
losophy is like avocado: you either like it or
you don’t” [P.J. Morrison, Rev. Mod. Phys.
70, 467 (1998)].

The important thing to remember is that science is
indeed done by people – people who live in a world of cats,
blue skies, rubber bands, and journal publication as well
as in the intellectual world of concepts and relationships.
These people are like your audience and in many cases
they are your audience. Speak to them.

12. Choosing a title

In the years I have worked at Reviews of Modern
Physics, I have noticed an inverse correlation between
length of an article’s title and age of its author. Younger
physicists, eager to make a splash in the literature, like ti-
tles that could serve as abstracts, spelling out the partic-
ulars of the work and sometimes running on so long that
they require a reduced font to fit onto the page. Perhaps
these authors imagine their readers as a very large dis-
sertation committee or think that, to be taken seriously,
they must present their work with as much aplomb as
they can muster.
Their elders already know a large portion of their read-

ership personally and are not intimidated by them. From
the security of tenured positions, they are more likely to
try a catchy or witty title, use language calculated to at-
tract a wider audience, and save the details for the paper
itself.
There are, of course, exceptions to complicate this gen-

eralization, but whether it is a mark of my age or of my
youth, I favor the simpler and shorter titles, as do RMP’s
Editor and Associate Editors. We often ask our authors
to replace particularly cumbersome titles. Table X con-
tains a selection of article titles in their Before and After
versions. The Afters have all been published in Reviews
of Modern Physics, whereas some of the Befores are ficti-
tious, having been created for the sole purpose of offering
a bad example. I apologize to authors who submitted

perfectly good titles yet are represented in this list as
providers of bad ones. And I promise never to reveal
which Befores are genuine.

B. Elements of style for non-native writers of English

To write about physics in a language other than your
native tongue must be a daunting undertaking, and I am
continually impressed by how well RMP’s contributors
manage it. Nonetheless, certain problems seem to be
more daunting than others, judging from the frequency
with which they come up. Here are a few areas in which
the non-native writer of English needs to be especially
careful.

1. Past tense and present perfect

Non-native speakers of English often select a two-word
past tense, thinking this to be analogous to the French
passé composé, for action that is completed and thor-
oughly in the past. Unfortunately, English is just the
reverse of French in this regard. The two-word past or
present perfect (e.g., has surveyed, have shown) describes
action that is recent and perhaps ongoing, whereas the
simple, one-word past tense (surveyed, showed) is more
appropriate for history. The sentences below show typical
misuse of the present perfect, with corrections indicated:

was

At the same time it has been shown
by these authors in 1985 that. . .

These studies have acquired new
impetus after York discovered that. . .

was

The way out of this difficulty has been indicated
a long time ago by Adams (1957). . .

Conversely, actions in the very recent past are better de-
scibed by the two-word present perfect:

In this section we have∧ tried to draw atten-
tion. . .

Recent research has
∧ focused on. . .

2. Plurals in singular dress

One of the ways in which English is not logical is its
use of the singular for things that we know to be plural.
Consider the following:

a six-decade inertial range
a two-meter radius
the many-body problem
gamma-ray bursts
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TABLE X Examples of simplified titles.

Before After
The diabolical nature of conical intersections Diabolical conical intersections
of potential-energy surfaces of the same symmetry

Nuclear magnetic resonance techniques as a probe Nuclear magnetic resonance of C60 fulleride superconductors
of C60 and C60 superconductors: structural,
electronic structural, and superconducting-state

Technology for improving the resolution Improving the resolution of ground-based telescopes
of large ground-based astronomical telescopes

Reparametrization invariance and physical processes Stochastic growth equations and reparametrization invariance
in stochastic growth equations

Chaos in the class generated Strange attractors and the origin of chaos
by perturbing periodic orbits

The search for and discovery of the top quark The discovery of the top quark

nearest-neighbor sites
a multipulse observation

Where units of measure are involved, it is conventional to
give them only in singular form. Perhaps the other exam-
ples are an extension of this rule. Whatever the origins
of this convention, take my word for it, one does not say
“a six-decades inertial range” or “the many-bodies prob-
lem.” There is, however, one exception. The plural is
correct in “a first-principles calculation.”

3. Placing the verb early in the sentence

English-speaking readers grow impatient when forced
to wait too long for a verb. The following sentences are
marked to position the verb closer to the beginning of
the sentence:

If we neglect∧ the processes of entropy gener-
ation such as plasma heating owing to de-
cay or the annihilation of massive particles
when they depart from thermal equilibrium
are neglected, then Nγ coincides with the
photon concentration. . .

At low temperatures the interaction
is substantial

∧ , not only between particles
in clusters, but also between different
clusters, is substantial.

In Table IV are listed
∧ the expected numbers

above 1020 eV, if the true rate is taken from
the integration of Eq. (43) given in Sec. V
are listed.

4. Placement of adverbs

In English, adverbs are more often placed before the
verb than after it. While placement after the verb is not
incorrect, it usually has an awkward and foreign sound
to a native English speaker. Two cases deserve special
care. First, an adverb should not be placed between a
verb and its object:

Wrong: Impurities affect also the elastic properties.

Right: Impurities also affect the elastic properties.

Wrong: If we extend further the analogy...

Right: If we further extend the analogy...

Second, when an auxiliary verb is used, place the adverb
between the auxiliary and the verb, as in the following
examples:

will rapidly converge
has long been known
could severely limit
may also be incomplete
would then follow
might incorrectly assume
can no longer be seen
had not yet received

An exception is the adverb “differently,” which always
goes after the verb:

are handled differently
must evolve differently
could behave differently

Adverbs placed at the beginning of a sentence are under-
stood to apply to the whole statement rather than to a
single verb. Common examples:
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Unfortunately
Consequently
Hence
Analogously
Moreover

5. Nouns as modifiers

Like German, English sometimes uses nouns as modi-
fiers:

the CP conjugation operator
the interaction potential
the order parameter

More often, however, it prefers to introduce them after
the thing modified, using “of” or another preposition:

the expansion of the universe
(not the universe expansion)

the reorientational dynamics of Li
(not the Li reorientational dynamics)

the wavelength of light
(not the light wavelength)

the concept of the coherent state
(not the coherent state concept)

a rise in temperature
(not a temperature rise)

an upper bound for the density of matter
(not a matter density upper bound)

the decay of the X meson
(not the X-meson decay)

I can offer no hard and fast rule, as idiom is not consis-
tent, but when in doubt you are more likely to be right
placing noun modifiers after the thing modified. Long
strings of modifiers are almost always better positioned
later in the sentence. For example, the following phrases
are grammatically correct, but awkward:

kinetic-ballooning-mode-induced losses

few- and infinite-degree-of-freedom fluid-mechanical
systems

Rearranging these makes for a smoother sentence and
eliminates the need for multiple hyphens:

losses induced by the kinetic ballooning mode

fluid-mechanical systems with few or infinite degrees
of freedom

6. Articles

People whose first language has no articles (e.g., Chi-
nese, Japanese) tend to omit articles from their English
writing. In the following pairs of sentences, corrections
are shown in italics.

Wrong: Study of x-ray absorption spectra has a long
history, beginning with discovery of x-ray by
Roentgen.

Right: The study of x-ray absorption spectra has a
long history, beginning with the discovery of
the x-ray by Roentgen.

Wrong: Coherent states defined by Eq. (3.10) are
nonorthogonal.

Right: The coherent states defined by Eq. (3.10) are
nonorthogonal.

Wrong: S2 is usually called Bloch sphere.

Right: S2 is usually called a Bloch sphere.

Wrong: As early as 1980s. . .

Right: As early as the 1980s. . .

People whose native language uses more articles than
English (e.g., German) often allow extra articles to creep
over into the English version. The following sentences
are marked to delete unnecessary articles.

It follows from the expression Eq.
∧ (5.3). . .

They include the corrections due to the gen-
eral relativity.

The use of the “effective Hamiltonians” is not
limited to the solid state physics.

The number of unit cells of the volume vo. . .

Even a small change in the delta values would
suffice for the ferroelectric ordering to occur.

The importance of the many-body effects in
x-ray spectra. . .

Finally, definite articles (the) and indefinite articles
(a, an) are sometimes confused. “A” and “an” should
be used for general statements, “the” for particular and
specific things. The following incorrect sentences have
been marked to show the proper article:

This case demonstrates an the
∧ opposite be-

havior.
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The A
∧ degeneracy of this type usually leads

to. . .

For the a
∧ conduction band with uniform

level spacing, one may calculate. . .

7. Describing figures

When describing the curves in a diagram, choose the
idiomatic English terms,

solid line rather than full line
dashed line rather than broken line
heavy line rather than thick line

For economy, use data-point symbols (•, ◦,2,△) when-
ever possible, rather than words. This also eliminates
the problem of how to describe the symbols in English.
Finally, for greatest clarity, name the curve or give the
data point first and then give the description:

2, Smith et al., 2005. ◦, predication of Azar-
ian, 2000.

Solid curves, nonlinear evolution as described
by Eq. (4.9); dashed curves, linear evolution
in accordance with Eq. (4.21) for the fastest-
growing mode.

8. Participles and infinitives

Where other languages combine a noun with an infini-
tive, English often favors a noun-participle combination:

Wrong: The probability to find a given type. . .

Right: The probability of finding a given type. . .

Wrong: A convenient method to generate sum rules. . .

Right: A convenient method for generating sum
rules. . .

Wrong: The idea to look for a power series. . .

Right: The idea of looking for a power series. . .

There are, however, important exceptions. “Ability,” un-
like “probability,” should be followed by an infinitive:

“A Penning trap has the ability to hold a sin-
gle particle indefinitely.”

Other exceptions: “Right,” as in “the right to remain
silent,” “need,” as in “the need to be careful” – see “ne-
cessity” below, under Frequently Misused Words and Ex-
pressions.

9. Covering two possibilities

The following very efficient construction is a Euro-
peanism rarely encountered in articles by native English
speakers:

With an increase (decrease) in interaction
strength, the limit on the number of massless
particles grows more (less) restrictive.

Many editors would let this stand, figuring that the
reader is probably intelligent enough to sort it out, but
this construction certainly violates the rule of thumb that
good prose can be understood when read aloud. A na-
tive English-speaker would treat the two possibilities sep-
arately:

With an increase in interaction strength, the
limit on the number of massless particles
grows more restrictive, whereas with a de-
crease it becomes less so.

10. Omitting “it”

In the following examples, non-native speakers are
tempted to insert “it” where idiomatic usage leaves it
out:

When these terms are independent of each
other, as it is the case for N = 3, the criterion
of Iacobson and Amit is satisfied.

The existence of a stable fixed point is less
conclusive that it was originally supposed.

11. Frequently misused words and expressions

(1) Evidently, apparently. In English these words do
not carry the weight that you might think. They
are not simply another way of saying “It is evident
that. . . ” or “It is apparent that. . . ” but introduce
an overtone of doubt. A native English speaker
would interpret them as “The evidence to date sup-
ports it (but I am reserving judgment)” or “It ap-
pears to be so (but the final word is not yet in).”
For a more forceful statement, choose “clearly” or
“obviously,” or “plainly,” or spell out “It is evident
that. . . ”

(2) As seen, as is seen, it is seen. These constructions
have the effect of telling the reader what he or she
sees. Try to involve the reader in a shared vision
by using “As can be seen” or “As we have seen. . . ”

(3) Contrary, conversely, in contrast, unlike. The ex-
pression “on the contrary” is used to contradict a
positive statement. It has an argumentative tone.
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When you wish only to compare different things,
use “in contrast” or, for opposites, “conversely.”

Be careful with “unlike,” which requires two com-
parable nouns – two people, two atoms, two Hamil-
tonians. A common error is to try to compare, say,
scientists with models or a theory with a variable:

Wrong: Unlike the work of Adams, Cohen uses. . .

Right: The work of Adams, unlike that of Cohen,
uses. . . or

Right: Unlike Adams, Cohen uses. . .

Wrong: Unlike the case of covalent crystals, here
the neighboring atoms. . .

Right: Here the neighboring atoms, unlike those
in covalent crystals,. . .

When the comparison does not involve two specific
nouns, replace “unlike” with “in contrast.”

Wrong: Unlike in neurophysiology. . .

Right: In contrast to neurophysiology. . .

(4) Firstly. This word has fallen into disrepute and
is not permitted in APS publications. Its sis-
ters, “secondly” and “thirdly,” are quite accept-
able. One can say “first, secondly, thirdly.” For
parallelism, I propose “first, second, third.”

(5) Estimation. This word is a false friend. It is used
subjectively in English for esteem, regard, or a high
or low opinion of something, e.g., “In my estima-
tion, the contract is worthless.” For objective or
scientific attempts to predict a result, use “an esti-
mate” or the participle “estimating”:

Wrong: Estimations based on Eq. (3.37)

Right: Estimates based on Eq. (3.37)

Wrong: This result will prove useful for the esti-
mation of L.

Right: This result will prove useful for estimating
L.

(6) Evidence. When experiments produce data sup-
porting a theory, the data (plural) are referred to
collectively as evidence (singular). There is no plu-
ral “evidences.” Moreover, there is no such verb as
“to evidence.” Other verbs should be used, accord-
ing to the circumstances: to reveal, to indicate, to
suggest, to bear out, to confirm, to argue for, to
support, to bear witness to, to signal.

(7) Of . . . of. Sentences that employ two or more
“of”s in close succession are ungainly. An English-
speaking writer would instinctively try to rearrange
them:

Poor: The probability of formation of strongly
coupled clusters. . .

Better: The probability that strongly coupled
clusters will form. . .

Poor: Studies of the features of turbulence in
accretion disks. . .

Better: Studies of turbulence in accretion disks. . .

Poor: Calibration of the estimates of the energy
of the primary particles.

Better: Calibration of the energy estimates for the
primary particle.

(8) Compared to. The two most common ways of stat-
ing a comparison in a scientific paper are demon-
strated by the following models:

Model A: The size of the halo is small compared
with the separation between galaxies.

Model B: This cross section is significantly smaller
than those predicted by Eq. (23).

In Model A, a noncomparative form of the adjective
– small, high, broad, weak, etc. – is used with
“compared to.” In Model B, a comparative form
– smaller, higher, broader, weaker, etc. – is used
with “than.”

The error to be avoided here is to mix elements
from the two models and to produce a sentence that
has both a comparative adjective and “compared
to”:

Wrong: Power corrections are greater for the delta
as compared to the nucleon.

Model A: Power corrections for the delta are great
compared to those for the nucleon.

Model B: Power corrections are greater for the delta
than for the nucleon.

(9) Favor. An event can be energetically favored or
not energetically favored. It is never energetically
favorable or unfavorable.

(10) Monotony. Be careful not to confuse “monotonic”
(the mathematical sequence) with “monotonous”
(boring).

Wrong: The energy per atom decreases
monotonously.

Right: The energy per atom decreases monoton-
ically.

(11) Singular. The word “singular” has two meanings
in English. The first is the opposite of “plural.”
The second is “rare” or “deviating from the norm.”
To avoid ambiguity, use “single” when referring to
number.

Ambiguous: singular crystal surface (unusual crystal
surface?)



Reviews of Modern Physics Style Guide 34

Clearer: single-crystal surface (surface of one crys-
tal)

(12) Enable, allow, permit. Verbs of empowerment take
an object – generally the person or persons being
empowered:

Wrong: The experiment does not allow to distin-
guish between T/1nt and T 3/2.

Right: The experiment does not allow one to dis-
tinguish between T/1nt and T 3/2.

Wrong: This device enabled probes of new areas.

Right: This device enabled Kelly to probe new
areas.

Right: This device made possible probes of new
areas.

“Enable” must have a person or pronoun as object,
followed by an infinitive. “Allow” and “permit”
may be used like “Enable” (followed by person-
plus-infinitive) or they may take simple objects.

. . . so as to allow deeper penetration.

. . . which permits a lively exchange of ideas.

Note that an infinitive, standing alone, is not a suit-
able object for any of these verbs.

Wrong: which permits to use the Hamiltonian.

Right: which permits use of the Hamiltonian.

Right: which permits us to use the Hamiltonian.

(13) Necessity. English favors the noun “need” over “ne-
cessity,” probably because it lends itself to a simpler
sentence construction. “Need” can be followed by
an infinitive:

The need to use low temperatures. . .

The need to take into account. . .

whereas “necessity,” in a similar position, must be
followed by “of” and an “-ing” form:

The necessity of using low temperatures. . .

The necessity of taking into account. . .

Plainly the second construction is more cumber-
some. It is thus seldom used, though not incorrect.

(14) Absence. A person or an element can be ab-
sent, but an event cannot. When something does
not happen, scientifically speaking, English prefers
“no” to “is absent.”

Wrong: The frequency dispersion of B is absent.

Right: There is no frequency dispersion of B.

Wrong: The depolarization is absent.

Right: There is no depolarization.

Right: No depolarization takes place.

Right: Depolarization does not occur.

However, “absence” as a noun is okay: “From the
above analysis we infer the absence of long-range
order.”

(15) The question. When English refers to “the ques-
tion,” it leaps right in to state it, using only a
comma, a colon, or the preposition “of.” This prob-
ably sounds abrupt to a European ear. Nonethe-
less, inserting other words and phrases is unneces-
sary and usually wrong:

Wrong: . . . will answer the question concerning its
origin.

Right: . . . will answer the question of its origin.

Wrong: . . . will answer the question as to
whether. . .

Right: . . . will answer the question of whether. . .

Wrong: . . . will answer the question about which
model. . .

Right: . . . will answer the question, which
model. . .

Wrong: The question can be raised as to what
happens when. . .

Right: The question can be raised: What hap-
pens when. . .

(16) Replace, substitute. The verb “to substitute” is al-
ways accompanied by “for.” The verb “to replace”
can stand alone:

Active: Y replaces X .

Active: We substitute Y for X .

Passive: X is replaced by Y .

Passive: Y is substituted for X .

(17) Aspects. This noun rarely appears alone in En-
glish, but is followed by “of” and an object. If you
cannot provide the object, replace “aspects” with
a different word.

Wrong: Two aspects deserve special mention.

Right: Two aspects of this problem deserve spe-
cial mention.

Wrong: Section V treats off-equilibrium aspects.

Better: Section V treats off-equilibrium processes.

Wrong: Adiabatic processes are likely to be rele-
vant in various aspects.

Better: Adiabatic processes are likely to be rele-
vant in several ways.
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C. Conclusion

I hope that the examples above have encouraged you to
pay closer attention, in writing your next scientific arti-
cle, to writing techniques that can make it more vital and
engaging. A greater reliance on the active voice, reduc-
tion in wordiness, judicious use of asides and questions
directed to the reader, concrete examples drawn from ev-
eryday life, and a little extra grammatical polish should
go a long way towards giving your writing greater impact.
The first step, however, is to abandon the idea that, to be
respected, you must speak in a stuffy manner for a stuffy
judgmental audience. If you think of your reader as a
colleague or potential colleague, someone with whom you
might one day hold an animated discussion over lunch,
you will be better able to communicate the excitement
that your work holds for you. Mind-to-mind contact be-
tween author and reader is the goal towards which you
are working when you write a paper. The closer you come
to achieving it, the more memorable your writing will be
and the greater the rewards for you and for your readers.
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APPENDIX B: JOURNAL TITLE ABBREVIATIONS

The following list contains standard abbreviations for the names of many journals commonly cited in the physics
research literature. A more complete list is given in INSPEC List of Journals and other Serial Sources (Institution
of Electrical Engineers, London), which comes out annually and is available in most libraries. Additional standard
abbreviation listings may be found in Chemical Abstracts Service Source Index (CASSI) (American Chemical Soci-
ety, Washington, D.C.) and Abbreviations of the Names of Scientific Periodicals Reviewed in Mathematical Reviews
(American Mathematical Society, Providence, RI). Please note: Many Russian journals changed their names after the
breakup of the Soviet Union. References to these journals should use the form of their name that was current at the
time of publication.

TABLE XI: Journal titles and abbreviations.

Journal Title Abbreviation

Accounts of Chemical Research Acc. Chem. Res.

Acta Chemica Scandinavica Acta Chem. Scand.

Acta Crystallographica Acta Crystallogr.

Acta Crystallographica, Section A: Crystal Physics, Diffraction, Acta Crystallogr. Sec. A

Theoretical and General Crystallography

Acta Crystallographica, Section B: Structural Crystallography Acta Crystallogr. Sec. B

and Crystal Chemistry

Acta Mathematica Academiae Scientiarum Hungaricae Acta Math. Acad. Sci. Hung.

Acta Metallurgica Acta Metall.

Acta Physica Acta Phys.

Acta Physica Austriaca Acta Phys. Austriaca

Acta Physica Polonica Acta Phys. Pol.

Acustica Acustica

Advances in Applied Mechanics Adv. Appl. Mech.

Advances in Atomic and Molecular Physics Adv. At. Mol. Phys.

Advances in Chemical Physics Adv. Chem. Phys.

Advances in Magnetic Resonance Adv. Magn. Reson.

Advances in Nuclear Physics Adv. Nucl. Phys.

Advances in Physics Adv. Phys.

Advances in Quantum Chemistry Adv. Quantum Chem.

AIAA Journal AIAA J.

AIChE Journal AIChE J.

AIP Conference Proceedings AIP Conf. Proc.

Akusticheskii Zhurnal [Soviet PhysicsAcoustics] Akust. Zh. [Sov. Phys. Acoust.]

American Journal of Physics Am. J. Phys.

Analytical Chemistry Anal. Chem.

Annalen der Physik (Leipzig) Ann. Phys. (Leipzig)

Annales de Chimie et de Physique Ann. Chim. Phys.

Annales de Geophysique Ann. Geophys.

Annales de lInstitut Henri Poincaré Ann. Inst. Henri Poincaré

Annales de lInstitut Henri Poincaré, Section A: Ann. Inst. Henri Poincaré, A

Physique Theorique

Annales de lInstitut Henri Poincaré, Section B: Ann. Inst. Henri Poincaré, B

Calculdes Probabilités et Statistique

Annales de Physique (Paris) Ann. Phys. (Paris)

Annals of Fluid Dynamics Ann. Fluid Dyn.

Annals of Mathematics Ann. Math.

Annals of Physics (New York) Ann. Phys. (N.Y.)

Annual Review of Astronomy and Astrophysics Annu. Rev. Astron. Astrophys.

Annual Review of Atomic and Molecular Physics Annu. Rev. At. Mol. Phys.

Annual Review of Fluid Mechanics Annu. Rev. Fluid Mech.

Annual Review of Nuclear Science Annu. Rev. Nucl. Sci.

Applied Optics Appl. Opt.

Applied Physics Letters Appl. Phys. Lett.

Applied Spectroscopy Appl. Spectrosc.
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

Arkiv foer Fysik Ark. Fys.

Astronomical Journal Astron. J.

Astronomicheskii Zhurnal [Soviet Astronomy] Astron. Zh. [Sov. Astron.]

Astronomische Nachrichten Astron. Nachr.

Astronomy and Astrophysics Astron. Astrophys.

Astroparticle Physics Astropart. Phys.

Astrophysical Journal Astrophys. J.

Astrophysical Journal, Letters to the Editor Astrophys. J. Lett.

Astrophysical Journal, Supplement Series Astrophys. J. Suppl. Ser.

Astrophysical Letters Astrophys. Lett.

Astrophysics and Space Science Astrophy. Space Sci.

Atomic Data and Nuclear Data Tables At. Data. Nucl. Data Tables

Atomnaya Energiya [Soviet Journal of Atomic Energy] At. Energ. [Sov. J. At. Energy]

Australian Journal of Physics Aust. J. Phys.

Bell System Technical Journal Bell Syst. Tech. J.

Berichte der Bunsengesellschaft für Physikalische Chemie Ber. Bunsenges. Phys. Chem.

British Journal of Applied Physics Br. J. Appl. Phys.

Bulletin of the Academy of Sciences of the USSR, Bull. Acad. Sci. USSR, Phys. Ser.

Physical Series [translation of Izvestiya Akademii Nauk SSSR,

Seriya Fizicheskaya]

Bulletin of the American Astronomical Society Bull. Am. Astron. Soc.

Bulletin of The American Physical Society Bull. Am. Phys. Soc.

Bulletin of the Astronomical Institutes of the Netherlands Bull. Astron. Inst. Neth.

Bulletin of the Chemical Society of Japan Bull. Chem. Soc. Jpn.

Bulletin of the Seismological Society of America Bull. Seismol. Soc. Am.

Canadian Journal of Chemistry Can. J. Chem.

Canadian Journal of Physics Can. J. Phys.

Canadian Journal of Research Can. J. Res.

Chaos Chaos

Chemical Physics Chem. Phys.

Chemical Physics Letters Chem. Phys. Lett.

Chemical Reviews Chem. Rev.

Chinese Journal of Physics [translation of Chin. J. Phys.

Wuli Xuebao (Acta Physica Sinica)]

Classical and Quantum Gravity Class. Quantum Gravity

Comments on Astrophysics and Space Physics Comments Astrophys. Space Phys.

Comments on Atomic and Molecular Physics Comments At. Mol. Phys.

Comments on Nuclear and Particle Physics Comments Nucl. Part. Phys.

Comments on Plasma Physics and Controlled Fusion Comments Plasma Phys. Controlled Fusion

Comments on Solid State Physics Comments Solid State Phys.

Communications in Mathematical Physics Commun. Math. Phys.

Communications on Pure and Applied Mathematics Commun. Pure Appl. Math.

Complex Systems Complex Syst.

Comptes Rendus Hebdomadaires des Séances de C. R. Acad. Sci.

l’Académie des Sciences

Comptes Rendus Hebdomadaires des Séances de C. R. Acad. Sci. Ser. A

l’Académie des Sciences, Serie A: Sciences Mathématiques

Comptes Rendus Hebdomadaires des Séances de C. R. Acad. Sci. Ser. B

lAcadémie des Sciences, Serie B: Sciences Physiques

Cryogenics Cryogenics

Czechoslovak Journal of Physics Czech. J. Phys.

Discussions of the Faraday Society Discuss. Faraday Soc.

Doklady Akademii Nauk SSSR [Soviet Physics–Doklady] Dokl. Akad. Nauk SSSR [Sov. Phys. Dokl.]

Earth and Planetary Science Letters Earth Planet. Sci. Lett.

Earth Planets Space [formerly Journal of Geomagnetism Earth Planets Space



Reviews of Modern Physics Style Guide 38

TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

and Geoelectricity]

Electronics Letters Electron. Lett.

European Journal of Physics Eur. J. Phys.

European Physical Journal A: Hadrons and Nuclei Eur. Phys. J. A

European Physics Journal B: Condensed Matter Eur. Phys. J. B

European Physics Journal C: Particles and Fields Eur. Phys. J. C

European Physics Journal D: Atomic, Molecular, Eur. Phys. J. D

and Optical Physics

European Physics Journal E: Soft Matter Eur. Phys. J. E

Europhysics Letters Europhys. Lett.

Ferroelectrics Ferroelectrics

Few-Body Systems Few-Body Syst.

Fields and Quanta Fields Quanta

Fizika Elementarnykh Chastits i Atomnogo Yadra [Soviet Journal of Fiz. Elem. Chastits At. Yadra [Sov. J. Part. Nucl.]

Particles and Nuclei]

Fizika i Tekhnika Poluprovodnikov [Soviet Physics–Semiconductors] Fiz. Tekh. Poluprovodn. [Sov. Phys. Semicond.]

Fizika Metallov i Metallovedenie [Physics of Metals and Fiz. Met. Metalloved. [Phys. Met. Metallogr. (USSR)]

Metallography (USSR)]

Fizika Nizkikh Temperatur [Soviet Journal of Fiz. Nizk. Temp. [Sov. J. Low Temp. Phys.]

Low Temperature Physics]

Fizika Plazmy [Soviet Journal of Fiz. Plazmy [Sov. J. Plasma Phys.]

Plasma Physics]

Fizika Tverdogo Tela (Leningrad) [Soviet Physics–Solid State] Fiz. Tverd. Tela (Leningrad) [Sov. Phys. Solid State]

Fortschritte der Physik Fortschr. Phys.

Foundations of Physics Found. Phys.

General Relativity and Gravitation Gen. Relativ. Gravit.

Geochimica et Cosmochimica Acta Geochim. Cosmochim. Acta

Helvetica Chimica Acta Helv. Chim. Acta

Helvetica Physica Acta Helv. Phys. Acta

High Temperature (USSR) [translation of High Temp. (USSR)

Teplofizika Vysokikh Temperatur]

Hyperfine Interactions Hyperfine Interact.

IBM Journal of Research and Development IBM J. Res. Dev.

Icarus Icarus

IEEE Journal of Quantum Electronics IEEE J. Quantum Electron.

IEEE Transactions on Electron Devices IEEE Trans. Electron Devices

IEEE Transactions on Information Theory IEEE Trans. Inf. Theory

IEEE Transactions on Instrumentation and Measurement IEEE Trans. Instrum. Meas.

IEEE Transactions on Magnetics IEEE Trans. Magn.

IEEE Transactions on Microwave Theory and Techniques IEEE Trans. Microwave Theory Tech.

IEEE Transactions on Nuclear Science IEEE Trans. Nucl. Sci.

IEEE Transactions on Sonics and Ultrasonics IEEE Trans. Sonics Ultrason.

Industrial and Engineering Chemistry Ind. Eng. Chem.

Infrared Physics Infrared Phys.

Inorganic Chemistry Inorg. Chem.

Inorganic Materials (USSR) [translation of Inorg. Mater. (USSR)

Izvestiya Akademii Nauk SSSR, Neorganicheskie Materialy]

Instruments and Experimental Techniques (USSR) [translation of Instrum. Exp. Tech. (USSR)

Pribory i Tekhnika Eksperimenta]

International Journal of Energy Research Int. J. Energy Res.

International Journal of Magnetism Int. J. Magn.

International Journal of Quantum Chemistry Int. J. Quantum Chem.

International Journal of Quantum Chemistry, Part 1 Int. J. Quantum Chem. 1

International Journal of Quantum Chemistry, Part 2 Int. J. Quantum Chem. 2

International Journal of Quantum Information Int. J. Quantum Inf.
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

International Journal of Theoretical Physics Int. J. Theor. Phys.

Izvestiya, Academy of Sciences, USSR, Atmospheric Izv. Acad. Sci. USSR, Atmos. Oceanic Phys.

and Oceanic Physics [translation of Izvestiya Akademii Nauk SSSR,

Fizika Atmosfery i Okeana]

Izvestiya, Academy of Sciences, USSR, Physics of Izv. Acad. Sci. USSR, Phys. Solid Earth

the Solid Earth [translation of

Izvestiya Akademii Nauk SSSR, Fizika Zemli]

Izvestiya Akademii Nauk SSSR, Fizika Izv. Acad. Nauk SSSR, Fiz. Atmos. Okeana

Atmosfery i Okeana [Izvestiya, Academy of Sciences, USSR, [Izv. Acad. Sci. USSR, Atmos. Oceanic Phys.]

Atmospheric and Oceanic Physics]

Izvestiya Akademii Nauk SSSR, Fizika Zemli [Izvestiya, Academy Izv. Acad. Nauk SSSR, Fiz. Zemli.

of Sciences, USSR, Physics of the Solid Earth] [Izv. Acad. Sci. USSR, Phys. Solid Earth]

Izvestiya Akademii Nauk SSSR, Neorganicheskie Izv. Akad. Nauk SSSR, Neorg. Mater.

Materialy [Inorganic Materials (USSR)] [Inorg. Mater. (USSR)]

Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya [Bulletin of Izv. Acad. Nauk SSSR, Ser. Fiz.

the Academy of Sciences of the USSR, Physical Series] [Bull. Acad. Sci. USSR, Phys. Ser.]

Izvestiya Vysshikh Uchebnykh Zavedenii, Izv. Vyssh. Uchebn. Zavad. Fiz. [Sov. Phys. J.]

Fizika [Soviet Physics Journal]

Izvestiya Vysshikh Uchebnykh Zavedenii, Radiofizika [Soviet Izv. Vyssh. Uchebn. Zaved. Radiofiz.

Radiophysics] [Sov. Radiophys.]

Japanese Journal of Applied Physics Jpn. J. Appl. Phys.

Japanese Journal of Physics Jpn. J. Phys.

JETP Letters [translation of Pisma v Zhurnal Eksperimentalnoi JETP Lett.

i Teoreticheskoi Fiziki]

Journal de Chimie Physique J. Chim. Phys.

Journal de Physique (Paris) J. Phys. (Paris)

Journal de Physique et le Radium J. Phys. Radium

Journal of Applied Crystallography J. Appl. Crystallogr.

Journal of Applied Physics J. Appl. Phys.

Journal of Applied Spectroscopy (USSR) [translation of J. Appl. Spectrosc. (USSR)

Zhurnal Prikladnoi Spektroskopii]

Journal of Atmospheric and Terrestrial Physics J. Atmos. Terr. Phys.

Journal of Atmospheric Sciences J. Atmos. Sci.

Journal of Chemical Physics J. Chem. Phys.

Journal of Colloid and Interface Science J. Colloid Interface Sci.

Journal of Computational Physics J. Comput. Phys.

Journal of Crystal Growth J. Cryst. Growth

Journal of Electron Spectroscopy and Related Phenomenon J. Electron. Spectrosc. Relat. Phenom.

Journal of Electronic Materials J. Electron. Mater.

Journal of Fluid Mechanics J. Fluid Mech.

Journal of Geophysical Research J. Geophys. Res.

Journal of High Energy Physics J. High Energy Phys.

Journal of Inorganic and Nuclear Chemistry J. Inorg. Nucl. Chem.

Journal of Low Temperature Physics J. Low Temp. Phys.

Journal of Luminescence J. Lumin.

Journal of Macromolecular Science, [Part B] Physics J. Macromol. Sci. Phys.

Journal of Magnetism and Magnetic Materials J. Magn. Magn. Mater.

Journal of Mathematical Physics (New York) J. Math. Phys. (N.Y.)

Journal of Molecular Spectroscopy J. Mol. Spectrosc.

Journal of Non-Crystalline Solids J. Non-Cryst. Solids

Journal of Nonlinear Science J. Nonlinear Sci.

Journal of Nuclear Energy J. Nucl. Energy

Journal of Nuclear Energy, Part C: Plasma Physics, Accelerators, J. Nucl. Energy, Part C

Thermonuclear Research

Journal of Nuclear Materials J. Nucl. Mater.
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

Journal of Physical and Chemical Reference Data J. Phys. Chem. Ref. Data

Journal of Physical Chemistry J. Phys. Chem.

Journal of Physics A: Mathematical and General J. Phys. A

Journal of Physics and Chemistry of Solids J. Phys. Chem. Solids

Journal of Physics: Condensed Matter J. Phys. Condens. Matter

Journal of Physics B: Atomic, Molecular and Optical J. Phys. B

Journal of Physics C: Solid State Physics J. Phys. C

Journal of Physics D: Applied Physics J. Phys. D

Journal of Physics E: Scientific Instruments J. Phys. E

Journal of Physics F: Metal Physics J. Phys. F

Journal of Physics G: Nuclear and Particle Physics J. Phys. G

Journal of Physics (Moscow) J. Phys. (Moscow)

Journal of Plasma Physics J. Plasma Phys.

Journal of Polymer Science J. Polym. Sci.

Journal of Polymer Science, Polymer Letters Edition J. Polym. Sci. Polym. Lett. Ed.

Journal of Polymer Science, Polymer Physics Edition J. Polym. Sci. Polym. Phys. Ed.

Journal of Quantitative Spectroscopy & Radiative Transfer J. Quant. Spectrosc. Radiat. Transfer

Journal of Research of the National Bureau of Standards J. Res. Natl. Bur. Stand.

Journal of Research of the National Bureau of Standards, J. Res. Natl. Bur. Stand. Sec. A

Section A: Physics and Chemistry

Journal of Research of the National Bureau of Standards, J. Res. Natl. Bur. Stand. Sec. B

Section B: Mathematical Sciences

Journal of Research of the National Bureau of Standards, J. Res. Natl. Bur. Stand. Sec. C

Section C: Engineering and Instrumentation

Journal of Research of the National Institute of J. Res. Natl. Inst. Stand. Technol.

Standards and Technology

Journal of Scientific Instruments J. Sci. Instrum.

Journal of Sound and Vibration J. Sound Vib.

Journal of Statistical Physics J. Stat. Phys.

Journal of Superconductivity J. Supercond.

Journal of the Acoustical Society of America J. Acoust. Soc. Am.

Journal of the American Ceramic Society J. Am. Ceram. Soc.

Journal of the American Chemical Society J. Am. Chem. Soc.

Journal of the American Institute of Electrical Engineers J. Am. Inst. Electr. Eng.

Journal of the Audio Engineering Society J. Audio Eng. Soc.

Journal of the Chemical Society J. Chem. Soc.

Journal of the Electrochemical Society J. Electrochem. Soc.

Journal of the Mechanics and Physics of Solids J. Mech. Phys. Solids

Journal of the Optical Society of America J. Opt. Soc. Am.

Journal of the Optical Society of America A: J. Opt. Soc. Am. A

Optics, Image Science & Vision

Journal of the Optical Society of America B: J. Opt. Soc. Am. B

Optical Physics

Journal of Theoretical Biology J. Theor. Biol.

Journal of the Physical Society of Japan J. Phys. Soc. Jpn.

Journal of Vacuum Science and Technology J. Vac. Sci. Technol.

Kolloid Zeitschrift & Zeitschrift für Polymere Kolloid Z. Z. Polym.

Kongelige Danske Videnskabernes Selskab, Matematisk-Fysiske K. Dan. Vidensk. Selsk. Mat. Fys. Medd.

Meddelelser

Kristallografiya [Soviet Physics–Crystallography] Kristallografiya [Sov. Phys. Crystallogr.]

Kvantovaya Elektronika (Moscow) [Soviet Journal of Kvant. Elektron. (Moscow) [Sov. J. Quantum Electron.]

Quantum Electronics]

Lettere al Nuovo Cimento Lett. Nuovo Cimento

Laser and Particle Beams Laser Part. Beams

Lick Observatory Bulletin Lick Obs. Bull.
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

Materials Research Bulletin Mater. Res. Bull.

Materials Science and Engineering Mater. Sci. Eng.

Mathematical Biosciences Math. Biosci.

Mathematical Physics and Applied Mathematics Math. Phys. Appl. Math.

Medical Physics Med. Phys.

Memoirs of the Royal Astronomical Society Mem. R. Astron. Soc.

Molecular Crystals and Liquid Crystals Mol. Cryst. Liq. Cryst.

Molecular Physics Mol. Phys.

Monthly Notices of the Royal Astronomical Society Mon. Not. R. Astron Soc.

National Bureau of Standards (U.S.), Circular Natl. Bur. Stand. Circ. (U.S.)

National Bureau of Standards (U.S.), Miscellaneous Publication Natl. Bur. Stand. Misc. Publ. (U.S.)

National Bureau of Standards (U.S.), Special Publication Natl. Bur. Stand. Spec. Publ. (U.S.)

Nature (London) Nature (London)

Naturwissenschaften Naturwissenschaften

Nuclear Data, Section A Nucl. Data, Sec. A

Nuclear Data, Section B Nucl. Data, Sec. B

Nuclear Fusion Nucl. Fusion

Nuclear Instruments Nucl. Instrum.

Nuclear Instruments & Methods Nucl. Instrum. Methods

Nuclear Physics Nucl. Phys.

Nuclear Physics A Nucl. Phys. A

Nuclear Physics B Nucl. Phys. B

Nuclear Science and Engineering Nucl. Sci. Eng.

Nukleonika Nukleonika

Nuovo Cimento Nuovo Cimento

Nuovo Cimento A Nuovo Cimento A

Nuovo Cimento B Nuovo Cimento B

Optica Acta Opt. Acta

Optics and Spectroscopy (USSR) [translation of Opt. Spectrosc.

Optika i Spektroskopiya]

Optics Communications Opt. Commun.

Optics Letters Opt. Lett.

Optics News Opt. News

Optik (Stuttgart) Optik (Stuttgart)

Optika i Spektroskopiya [Optics and Spectroscopy (USSR)] Opt. Spektrosk. [Opt. Spectrosc. (USSR)]

Optiko–Mekhanicheskaya Promyshlennost [Soviet Journal of Opt.–Mekh. Prom. [Sov. J. Opt. Technol.]

Optical Technology]

Phase Transition and Critical Phenomena Phase Transit. Crit. Phenom.

Phase Transitions Phase Transit.

Philips Research Reports Philips Res. Rep.

Philosophical Magazine Philos. Mag.

Philosophical Transactions of the Royal Society of London Philos. Trans. R. Soc. London

Philosophical Transactions of the Royal Society of London, Philos. Trans. R. Soc. London, Ser. A

Series A: Mathematical and Physical Sciences

Physica A Physica A

Physica B Physica B

Physical Chemistry Chemical Physics Phys. Chem. Chem. Phys.

Physica Scripta Phys. Scr.

Physica Status Solidi Phys. Status Solidi

Physica Status Solidi A: Applied Research Phys. Status Solidi A

Physica Status Solidi B: Basic Research Phys. Status Solidi B

Physica (Utrecht) Physica (Utrecht)

Physical Review Phys. Rev.

Physical Review A: Atomic, Molecular, and Optical Physics Phys. Rev. A

Physical Review B: Condensed Matter Phys. Rev. B
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

Physical Review C: Nuclear Physics Phys. Rev. C

Physical Review D: Particles and Fields Phys. Rev. D

Physical Review E: Statistical Physics, Plasmas, Fluids, Phys. Rev. E

and Related Interdisciplinary Topics

Physical Review Letters Phys. Rev. Lett.

Physical Review Special Topics – Accelerators and Beams Phys. Rev. Spec. Top. Accel. Beams

Physics and Chemistry of Solids Phys. Chem. Solids

Physics Letters Phys. Lett.

Physics Letters A Phys. Lett. A

Physics Letters B Phys. Lett. B

Physics (New York) Physics (N.Y.)

Physics of Fluids Phys. Fluids

Physics of Metals and Metallography (USSR) [translation of Phys. Met. Metallogr. (USSR)

Fizika Metallovi Metallovedenie]

Physics of Plasmas Phys. Plasmas

Physics Reports Phys. Rep.

Physics Teacher Phys. Teach.

Physics Today Phys. Today

Physikalische Zeitschrift Phys. Z.

Physikalische Zeitschrift der Sowjetunion Phys. Z. Sowjetunion

Physik der Kondensierten Materie Phys. Kondens. Mater.

Pis’ma v Astronomicheskii Zhurnal [Soviet Astronomy Pis’ma Astron. Zh. [Sov. Astron. Lett.]

Letters]

Pis’ma v Zhurnal Eksperimentalnoi i Teoreticheskoi Pis’ma Zh. Eksp. Teor. Fiz. [JETP Lett.]

Fiziki [JETP Letters]

Pis’ma v Zhurnal Tekhnicheskoi Fiziki [Soviet Technical Pis’ma Zh. Tekh. Fiz. [Sov. Tech. Phys. Lett.]

Physics Letters]

Planetary and Space Science Planet. Space Sci.

Plasma Physics Plasma Phys.

Plasma Physics and Controlled Fusion Plasma Phys. Control. Fusion

Pribory i Tekhnika Eksperimenta [Instruments and Prib. Tekh. E ksp. [Instrum. Exp. Tech. (USSR)]

Experimental Techniques (USSR)]

Proceedings of the Cambridge Philosophical Society Proc. Cambridge Philos. Soc.

Proceedings of the IEEE Proc. IEEE

Proceedings of the IRE Proc. IRE

Proceedings of the National Academy of Sciences Proc. Natl. Acad. Sci. USA

of the United States of America

Proceedings of the Physical Society, London Proc. Phys. Soc. London

Proceedings of the Physical Society, London, Section A Proc. Phys. Soc. London, Sec. A

Proceedings of the Physical Society, London, Section B Proc. Phys. Soc. London, Sec. B

Proceedings of the Royal Society of London Proc. R. Soc. London

Proceedings of the Royal Society of London, Series A: Proc. R. Soc. London, Ser. A

Mathematical and Physical Sciences

Progress of Theoretical Physics Prog. Theor. Phys.

Publications of the Astronomical Society of the Pacific Publ. Astron. Soc. Pac.

Quantum Electronics Quantum Electron. (UK) or Quantum Electron. (USA)

Quantum Optics Quantum Opt.

Radiation Effects Radiat. Eff.

Radio Engineering and Electronic Physics (USSR) [translation of Radio Eng. Electron. Phys. (USSR)

Radiotekhnika i Elektronika]

Radio Engineering and Electronics (USSR) [translation of Radio Eng. Electron. (USSR)

Radiotekhnika i Elektronika]

Radiotekhnika i Elektronika [Radio Engineering and Radiotekh. Elektron. [Radio Eng. Electron. Phys. (USSR)]

Electronic Physics (USSR)]

Radiotekhnika i Elektronika [Radio Engineering and Radiotekh. Elektron. [Radio Eng. Electron. (USSR)]
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

Electronics (USSR)]

RCA Review RCA Rev.

Reports on Progress in Physics Rep. Prog. Phys.

Review of Scientific Instruments Rev. Sci. Instrum.

Reviews of Modern Physics Rev. Mod. Phys.

Revista Mexicana de Astronomica y Astrofisica Rev. Mex. Astron. Astrofis.

Revista Mexicana de Fisica Rev. Mex. Fis.

Revue dOptique, Théorique et Instrumentale Rev. Opt. Theor. Instrum.

Russian Journal of Physical Chemistry [translation of Russ. J. Phys. Chem.

Zhurnal Fizicheskoi Khimii]

Science Science

Scientific American Sci. Am.

Solar Physics Sol. Phys.

Solid State Communications Solid State Commun.

Solid–State Electronics Solid–State Electron.

Soviet Astronomy [translation of Astronomicheskii Zhurnal] Sov. Astron.

Soviet Astronomy Letters [translation of Pisma v Soc. Astron. Lett.

Astronomicheskii Zhurnal]

Soviet Journal of Atomic Energy [translation of Sov. J. At. Energy

Atomnaya Energiya]

Soviet Journal of Low Temperature Physics [translation of Sov. J. Low Temp. Phys.

Fizika Nizkikh Temperatur]

Soviet Journal of Nuclear Physics [translation of Sov. J. Nucl. Phys.

Yadernaya Fizika]

Soviet Journal of Optical Technology [translation of Sov. J. Opt. Technol.

Optiko–Mekhanicheskaya Promyshlennost]

Soviet Journal of Particles and Nuclei [translation of Sov. J. Part. Nucl.

Fizika Elementarnykh Chastitsi Atomnogo Yadra]

Soviet Journal of Plasma Physics [translation of Fizika Plazmy] Sov. J. Plasma Phys.

Soviet Journal of Quantum Electronics [translation of Sov. J. Quantum Electron.

Kvantovaya Elektronika (Moscow)]

Soviet Physics–Acoustics [translation of Sov. Phys. Acoust.

Akusticheskii Zhurnal]

Soviet Physics–Crystallography [translation of Kristallografiya] Sov. Phys. Crystallogr.

Soviet Physics–Doklady [translation of Sov. Phys. Dokl.

Doklady Akademii Nauk SSSR]

Soviet Physics–JETP [translation of Sov. Phys. JETP

Zhurnal Eksperimentalnoi i Teoreticheskoi Fiziki]

Soviet Physics Journal [translation of Sov. Phys. J.

Izvestiya Vysshikh Uchebnykh Zavedenii, Fizika]

Soviet Physics–Semiconductors [translation of Sov. Phys. Semicond.

Fizika i Tekhnika Poluprovodnikov]

Soviet Physics–Solid State [translation of Fizika Tverdogo Sov. Phys. Solid State

Tela (Leningrad)]

Soviet Physics–Technical Physics [translation of Sov. Phys. Tech. Phys.

Zhurnal Tekhnicheskoi Fiziki]

Soviet Physics–Uspekhi [translation of Uspekhi Fizicheskikh Nauk] Sov. Phys. Usp.

Soviet Radiophysics [translation of Sov. Radiophys.

Izvestiya Vysshikh Uchebnykh Zavedenii, Radiofizika]

Soviet Technical Physics Letters [translation of Pisma v Zhurnal Sov. Tech. Phys. Lett.

Tekhnicheskoi Fiziki]

Spectrochimica Acta Spectrochim. Acta

Spectrochimica Acta, Part A: Molecular Spectroscopy Spectrochim. Acta, Part A

Spectrochimica Acta, Part B: Atomic Spectroscopy Spectrochim. Acta, Part B

Surface Science Surf. Sci.
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TABLE XI: Journal titles and abbreviations, continued.

Title Abbreviation

Teplofizika Vysokikh Temperatur [High Temperature (USSR)] Teplofiz. Vys. Temp. [High Temp. (USSR)]

Theoretica Chimica Acta Theor. Chim. Acta

Thin Solid Films Thin Solid Films

Transactions of the American Crystallographic Association Trans. Am. Crystallogr. Assoc.

Transactions of the American Geophysical Union Trans. Am. Geophys. Union

Transactions of the American Institute of Mining, Metallurgical Trans. Am. Inst. Min. Metall. Pet. Eng.

and Petroleum Engineers

Transactions of the American Nuclear Society Trans. Am. Nucl. Soc.

Transactions of the American Society for Metals Trans. Am. Soc. Met.

Transactions of the American Society of Mechanical Engineers Trans. Am. Soc. Mech. Eng.

Transactions of the British Ceramic Society Trans. Br. Ceram. Soc.

Transactions of the Faraday Society Trans. Faraday Soc.

Transactions of the Metallurgical Society of AIME Trans. Metall. Soc. AIME

Transactions of the Society of Rheology Trans. Soc. Rheol.

Ukrainian Physics Journal [translation of Ukrainskii Ukr. Phys. J.

Fizicheskii Zhurnal (Russian Edition)]

Ultrasonics Ultrasonics

Uspekhi Fizicheskikh Nauk [Soviet Physics–Uspekhi] Usp. Fiz. Nauk [Sov. Phys. Usp.]

Vistas in Astronomy Vistas Astron.

Wuli Xuebao (Acta Physica Sinica) [Chinese Journal of Physics] Wuli Xuebao (Acta Phys. Sin.) [Chin. J. Phys.]

Yadernaya Fizika [Soviet Journal of Nuclear Physics] Yad. Fiz. [Sov. J. Nucl. Phys.]

Zeitschrift für Analytische Chemie Z. Anal. Chem.

Zeitschrift für Angewandte Physik Z. Angew. Phys.

Zeitschrift für Anorganische und Allgemeine Chemie Z. Anorg. Allg. Chem.

Zeitschrift für Astrophysik Z. Astrophys.

Zeitschrift für Elektrochemie Z. Elektrochem.

Zeitschrift für Kristallographie, Kristallgeometrie, Z. Kristallogr. Kristallgeom. Kristallphys. Kristallchem.

Kristallphysik, Kristallchemie

Zeitschrift für Metallkunde Z. Metallkd.

Zeitschrift für Naturforschung Z. Naturforsch.

Zeitschrift für Naturforschung, Teil A: Physik, Z. Naturforsch. Teil A

Physikalische Chemie, Kosmophysik

Zeitschrift für Physik Z. Phys.

Zeitschrift für Physik A: Atoms and Nuclei Z. Phys. A

Zeitschrift für Physik B: Condensed Matter and Quanta Z. Phys. B

Zeitschrift für Physik C: Particles and Fields Z. Phys. C

Zeitschrift für Physikalisch–Chemische Materialforschung Z. Phys. Chem. Materialforsch.

Zeitschrift für Physikalische Chemie, Abteilung A: Chemische Z. Phys. Chem. Abt. A

Thermodynamik, Kinetik, Elektrochemie, Eigenschaftslehre

Zeitschrift für Physikalische Chemie, Abteilung B: Z. Phys. Chem. Abt. B

Chemie der Elementarprozesse, Aufbau der Materie

Zeitschrift für Physikalische Chemie (Frankfurt am Main) Z. Phys. Chem. (Frankurt am Main)

Zeitschrift für Physikalische Chemie (Leipzig) Z. Phys. Chem. (Leipzig)

Zhurnal Eksperimentalnoi i Teoreticheskoi Zh. Eksp. Teor. Fiz. [Sov. Phys. JETP]

Fiziki [Soviet Physics–JETP]

Zhurnal Fizicheskoi Khimii [Russian Journal of Physical Chemistry] Zh. Fiz. Khim. [Russ. J. Phys. Chem.]

Zhurnal Prikladnoi Spektroskopii [Journal of Zh. Prikl. Spektrosk. [J. Appl. Spectrosc. (USSR)]

Applied Spectroscopy (USSR)]

Zhurnal Tekhnicheskoi Fiziki [Soviet Physics–Technical Physics] Zh. Tekh. Fiz. [Sov. Phys. Tech. Phys.]

References

American Physical Society, 2001, REVTEX 4-1 Documenta-
tion, available on the web at http://publish.aps.org/revtex.

Affleck, I., and M. Dine, Nucl. Phys. B 249, 361 (1985).

Follett, W., and Erik Wensberg, 1998, Modern American Us-

age: A Guide, revised edition, (Hill & Wang, New York).
Lamport, L., 1994, LATEX A Document Preparation System

(Addison-Wesley, Reading, Masschusetts).
Taylor, B. N., 1995, Guide for the Use of the International



Reviews of Modern Physics Style Guide 45

System of Units (SI) The Metric System (DIANE Publish-
ing Co., Collingdale, Pennsylvania).


