PHYSICAL REVIEW LETTERS

Information for Contributors
(Revised January 1998)

Information about this journal and other APS journals ischarge discount whether or not they also qualify for the
available on the APS research-journaMorld Wide Web compuscript-conversion production program. See paragraph
server at the URL http://publish.aps.org/. Much informationon “compuscripts” below.

is also available via ftp to aps.org in the subdirectories /jrnls, . ,
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which indicates the nature of the file: .asc (plain ASCII), _pdfneeded for our journals. The REVTeX software (macros,

. : - wexamples, and documentation) is available via ftp to aps.org
geor:z\)t:le(_lc_ig)((:;l m&r(;g?l%,lélss ag)l((ies\t/witrr: ?@?b;t)}hegép\?:rtggggt)in the /pub/revtex directory. For further information on REV-

distinguished by the suffix. Some specific files are cited wherd €% inquire by electronic mail to mis@aps.org.
pertinent below. For information about submission via-print servers
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reference must be made to portions previously published odecision has been made.
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Electronic submissionsmay be formatted in REVTeX (pre- upload, and hard-copy transmission of modified manuscripts.
ferred), LaTeX, Harvmac, or Plain TeX. The file must be in These forms should also be used when a manuscript previously
ASCII containing no control codes, with line lengths of 80 submitted to one APS journal is being submitted in modified
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a brief response to all recommendations and criticisms; staticilities for handling such correspondence we prefer that
whether or not the figures have been modified, and supplgonventional, overnight, or electronic mail be used instead.

new PostScript or scanner-reproducible figures if there have . . .
been such changes; and update any other information (e. ‘Material for publication (manuscripts, replacement pages,

address and communication information) which has changefidures) that is sent by fax is generally unusable for review
since initial submission. or production purposes. If you have minimal changes to your

paper, we might be able to accommodate them by copying

If the manuscript was originally submitted electronically, them to the good copy in the editorial office. If the changes
please avoid resubmission by conventional means (papeare involved or numerous, this will not be possible. You can
postal mail); continue to use one of the electronic modessend pages for substitution but be sure to mark the changes so
Whenresubmitting electronically, please send the complete we can judge what is required if we are to consider transcribing
file for the text if there have been any changes. Send emathem. In any case, send good copy by conventional or
resubmissions to pritex@aps.org, and use as the subject g{ernight mail as soon as possible. We may not be able to
the message “resub” followed by the manuscript code numbe&groceed until it arrives.
and the last name of the first author; for example, “resub
LM1234 Smith” or “resub Im1234 smith.” Include the filled-
out resubmission form (or equivalent information as describecé
above) as the first part of the message. Fesubmission
by conventional mail, please send four copies of a complete
modified manuscript, and include the form or equivalent
information.

Authors are notified by electronic mail or fax of the editorial
cceptance of their article. When a revised manuscript or
electronic file is received after that, corrections are made by
our production vendor to their SGML file already in existence.
If the revisions are not separately and explicitly described, the
author may be requested by the editorial office to provide such

Fax transmission of a message to the editor, summary di description. When technical or styling questions arise during
changes made to the paper, or response to reviewer commeribe production process, we attempt to contact the author by
is sometimes usable by the editorial office. Neverthelessphone, electronic mail, or fax. Proofs are normally sent (via
because of the unreliable quality of faxed copy and our limitedax) to authors.

The following are general guidelines for preparation of a conventional manuscript or a compuscript. In addition, memos
regarding production requirements appear at the end of some issues of the journal. For more detailed style information, consult
the Physical Review Style and Notation Gui@dailable via ftp to aps.org in the /publ/jmis directory as the siylede files
(including filename suffix, .pdf, .ps, or .tex). Additional style guidelines may be found iRBeStyle Manual4th ed., 1990

(ISBN 0-88318-642-X$10.00 postage paid; available from American Institute of Physics, c/o AIDC, 64 Depot Rd., Colchester,
VT 05446; phone orders 800-488-2665). Also consult recent issues of the journal.

A manuscript, comprising all material which is to be set in Submission Compuscript Program” [available via ftp to aps.org
type, must be typewritten (except possibly for mathematicalcompu_inform_prl.asc, etc., in the /publ/jrnis directory)]. If
expressions and Greek letters; see below), double spacelde paper is accepted for publication, the file is converted
(3 lines per inch, at least 6 mm of white space between linesjo SGML format and coding, from which base the journal
in type size such that there a#e90 characterg6 in., on one  pages are composed. Appropriate REVTeX files are eligible
side only of good quality, white, approximateB:s 3 11- (the other electronic-submission formats are only useful for
in. (or A4) paper, with margins of at least 1 in. along four the editorial-review process). Questions about file eligibility
edges. A clear, sharp, nonerasable, black-on-white reprodughould be directed to pritex@aps.org. Papers intended for
tion on hard-surfaced paper is acceptable as the “original.the compuscript production program should be submitted and
Number all pages (including the title page). Include copies ofesubmittedonly electronically PostScript figures may be
any figures at the end of the manuscript. used directly (electronically) in the production composition

Mathematical expressions should be typed, or neatly writte?"0C€SS-

in ink. The prime requisite Is that the -COpy shall b.e.Clear t0 The author must Carefu”y)roofread the paper to elimi-

the production keyboarder, who is neither a physicist nor eyate grammatical errors, misspellings, and omission of sym-
mathematician. Unusual or ambiguous symbols (see table gho|s. “The text should be directed ageneral readership,not
page 21 of theStyle Manual should be identified by marginal gspecialists. Avoid acronyms and jargon, even if they seem
notes at first appearance and subsequently when confus&? common usage. If unavoidable, define them in the text.
might arise; for nonalphabetic symbols, give the number found\otation should be unambiguous, concise, and consistent with
on pages 44 and 45 of thétyle Manual. Mark superscripts  giandard usage. Introduce new terminology or notation only
with an inverted caret below, and subscripts with a caret abovgyhen clearly needed. Indent all paragraphs. Use the solidus
if necessary. Three-vectors and dyadics are set in boldfacg|ash) only to denote division of mathematical quantities,
type (mark with a black-pencil, wiggly underline). to denote (optionally) an interface between materials [e.g.,

Editorial marking by authors, except for the resolution of AGyCu(001)],and in “and/or.” Its meaning when used between
ambiguities as discussed above, is rarely of sufficient value t#ords is usually imprecise; use the proper conjunction or
warrant the effort. punctuation.

A compuscript (i.e., an electronic submission that can be The length of the paper is crucial. Avoid excess white
used in production) should be formatted in REVTeX. It mustspace in figures; unneeded numbering of displayed equations
be free of any custom low-level formatting macros or privatemay add length; references which are incomplete may lead to
style files; “keystroke-saving” macros may be used. The filean underestimate of the length; and note that right-adjusted
must be in ASCII containing no control codes, with line text or text with very nonuniform line length is subject to
lengths of 80 characters or less; it should produce doublegreater error in its estimated length. Also note that equations
spaced output. Further details regarding preparation of & text (undisplayed) must be simple; some equations which
compuscript appear in the booklet “PRL REVTeX Electronic- are presented in text may require display for printing and thus



add to the length. single list of authors followed by the list of institutions. A
' . N ._variant of this form, to show specific affiliations, is to use a key
Ideally, figures are planned for reduction to final journal sizey, ini each author to his or her institution(s) unambiguously.
on the basis of their content and detail. The size of letteringryg ke consists of a superscript numeral, and is placed, in
should be chosen with this in mind. I the lettering is drafted ey at the beginning of each institution listing; each author’s
too small, full reduction will not be possible; the length will 5me then carries the appropriate key(s). Itis also permitted to
have been underestimated. At final reduction, the size of thgjye 4 group (collaboration) name in addition to the single full
smallest capital letters and numerals is to be at least 2 mm. [ist of authors’ names. The group name is put in parentheses,

Ultimately it is the responsibility of the author to provide a between the end of the list of authors and the beginning of the
paper of the proper length. The Editorial Office attempts tolist of institutions. If the number of authors exceeds 40 the
provide some guidance. A quick-count formula is applied togroup name will appear in the Table of Contents.

each new paper. The staff makes a more careful estimate ofqqinotesto an author's name or address should be limited
the publication length of those whose quick count exceeds &, those useful for location of, or communication with, an
limit value, and reports the calculation to the author. Ina case ihor. Use the symbols (alwéys as superscripts) * T’ + 8§
of excessive length, the paper must be shortened prior t0 rg="q " 11 +f 88,k 11 (in the order listed) if there are
view. In a case of the estimated length being close to the fina{5 'o; fewer footnotes. Use lower-case alphabetical a, b, ¢
limit, the author is advised to make the next version shortergy. it there are 13 or more footnotes. Footnotes giving elec-
The length restriction applies to all versions of a paperyqnic addresses (e.g., email, fax, or Web) of a corresponding
Upon acceptance of a paper for publication, length is againyihor are encouraged. Footnotes which describe an author's
considered by the staff; the author may be requested to suppsition or title are not acceptable. Information concerning
the shortened version before production can proceed. Thg,ancial support (funding agencies, programs) or affiliations
composition of the paper into journal pages is the finalog institutions themselves with larger organizations should be

criterion. If the length is still excessive, page copies argisied in an acknowledgments paragraph.
faxed to the author; publication is delayed until satisfactory

cuts are obtained. Punctuatemathematical expressionsand displayed equa-
. . . tions as part of the sentence. In general,sisgle-lettersym-

_An advantage of preparing a compuscript using REVTeXy s for mathematical quantities in equations and expressions,
is that it facilitates an easy but accurate assessment by the,ssiply with subscript or superscript indices or labels and with
author of the paper's length. The macro package supplied,qument(s) in parentheses. There are a few well established
to authors permits generation of galley-format (single narrowyniiiletter exceptions, such as the trigonometric functions.
column) output; use the prl style option. From this, a directayoid complicated superscripts and subscripts. Avoid frequent
count or a measurement of journal text lines can be madgepetition of a complicated mathematical expression; represent
Include the separation of abstract, captions, and reference |Iﬁtby some convenient symbol. Use the form exgn cases
from text (e.g., +2 lines of “white space” for each separation).of jong or complicated arguments. Except for the square
Note that long equations and wide sections of text incur gqot of a simple quantity without superscripts, use fractional
double count, and this must be properly taken into accounteyponents instead of the radical sign. Avoid the use of bars
The space that will be occupied by figures should then bgyer extended expressions. Avoid the use of diacritical marks
added. Figures can be planned for reproduction accordingjjges, etc.) over groups of symbols, as well as the use of
to their content and lettering size as described below. §ouble oversymbols (e.g., a caret over a tilde). Use the solidus
the journal page, the two-column area available for text and;, pr negative exponents for fractions in running text, and in
figures is nominally 9.5 in. (24 cm) deep; 6 text lines occupygisplayed equations when this does not reduce clarity. When
1in. of vertical space. the extent of a denominator is ambiguous, use appropriate

The title should be concise, but informative enough to Pracketing to ensure clarity. Give the base of logarithms (e.g.,
instruct the nonexpert reader and to facilitate informationin: 102 1, log,). “Dangling” decimal points should be preceded
retrieval. Do not introduce new terminology in titles. OF followed by zeros or deleted, as appropriatisplayed
There must be arabstract (double spaced) of no more €quations should be punctuated and aligned to bring out
than 600 characters, including spaces, which should be selfllir structure. Put equation numbers in parentheses at the
contained (no footnotes) for reprinting in abstracting journalsfight-hand margin.

Comments and Replies should not include an abstract. Three-vectors and dyadics are commonly set in boldface
The names of authorsmay be listed in any order in the type. Four-vectors are set in italic type for Latin letters, and
byline between the title and abstract. If the number of authord? Ordinary type for Greek letters. Vectors in more than four
exceeds 40, the authors will be listed in the Table of Content§imensions may be set in either boldface or lightface (italic for
as, e.g., A. Jonestal. The author who submits the paper atin letters) type. More general quantities, such as matrices,
should ensure that all persons listed as authors approve tfgPerators, etc., should generally not be distinguished from

inclusion of their names, and check that the form of eacffcalars typo_graphically unless essential to avoid (;onfusion; in
name is the one normally used by that author. hat case, either boldface or some sort of “decoration,” such as

a caret, is satisfactory. Do not use the center dot to indicate
Byline addressesare set directly under the author names.multiplication of scalars.

They are intended to indicate the institution where the researc

was done. These addresses usually consist of department

division, institution, city, state or country. Street addresses

post office boxes, etc., may be included; zip and postal cod

are proper. t

I;{A final acknowledgmentsparagraph may be used to recog-
nize named individuals who contributed scientifically to the
ecific research of the paper, to cite the funding agencies
at provided financial support for the work, and to note the
affiliation of institutions in the byline with a larger system.

A limited number of byline formats are allowed: Authors The statement of thanks for help should be simple and may
may be grouped together by institution(s), with the namenot be a dedication or memorial. References to memberships,
and location of their institution(s) following each group. It positions, titles, and awards are inappropriate, as are dates
is permissible to have two groups from a single institutionassociated with funding. It is unnecessary to give the exact
(different departments). A more concise presentation is dorm, e.g., fellowship, scholarship, program name, in which



funding was granted. In general, we do not print notices of Plan figures for the 3.375-in. column width of the journal;
fulfillment of requirements for theses. when the detail is great 1.5 to 2 columns may be used. Wasted
space at the top and bottom should be avoided. Carefully pre-
Footnotes both referenceand remarksmust be numbered e figures, suitable for digital scanning, are required (orig-
consecutively in order of citation, and be given in a double-ing |ndia-ink drawings or glossy prints; computer-generated
spaced list at the end of the main text. The journal doegigyres, if of sufficient quality, are acceptable). Figures must
not use the bottom-of-page footnotes. Footnotes to the bylingaye a clear background and unbroken lines with as much
(superscript *, T, %, etc., or a, b, ¢, etc.) will lead the list. pjack-white contrast as possibléFinal-journal-sizeoriginals
(Order a reference cited in a figure or table caption as ifor prints are preferable to oversized originals. Avoid small
cited when the figure or table f&st mentioned in the text.) open symbols which tend to fill in upon reproduction, small
Cite footnotes in text, captions, or other footnotes in the formdots and decimal points, and shading or cross-hatching that is
“Smith, Doe, and Jones [2],” “recent experiments [1,4—6],” or not coarse enough to withstand reproduction. The lettering and
“(see Ref. [8]).” Almost all references should cite each authorplotted points on the figures should be large and clear enough
in the form “F. Jones.” Consider the form “F. Jore#sal” (no  that they will be legible on the journal pages (final journal size
comma beforeet) only when there are four or more authors. of lettering should be at least 2 mm). Inconsistently large or
The reference should cite: journal name, volume number, pagépo heavy lettering should be avoided. Line weights should
and year (in the case of translation journals, give informatiorbe consistent throughout a figure, with a final line weight of at
for original andtranslation); conference name (or topic), place,least 0.18 mm (0.5 point). Figures reproduced directly from
year, editor(s), publisher, and year of publication; book title,an automatic plotter or computer printer must have lettering
editor(s), publisher, and year of publication; report issuingof the correct size and style (e.g., MeV instead of MEV,
institution in full and identification number of the report (give unslashed zeros) and curves that are smooth and of sufficient
title if number not available). Some examples of proper formline weight to allow suitable reproduction. The resolution of
follow (also consult recent issues of the journal). the drawing software and the output device should be set as
high as possible (preferably 600 dpi or higher). Very fine lines
in laser-generated illustrations will disappear under scanning.

J.M. Smith, R. Brown, and C. Green, Phys. Rev2§ 1 Photographs of apparatus are unacceptable and should be
(1982); Nucl. PhysA195, 1 (1982). replaced by good schematic diagrams.
J.M. Smith, Phys. Rev. D (to be published): R. Brown, “Photograehlc_ (continuous  tone) material iscreened
Phys. Rev. B26, 706(E) (1982). (“halftoned”) within our production process. Avoid submitting
prescreened prints of photographic material; reproduction of
J.M. Smith, Molecular Dynamics(Academic, New York, such figures is then seldom satisfactory. There is a risk of
1980), Vol. 20, p. 20. moiré patterns appearing in the final product. Laser-printer
renditions of continuous-tone data are similarly problematic,
R. Brown, in Charge Density Waves in Solidedited by since they are effectively prescreened. Please submit such
C. Green, Modern Problems in Condensed Matter Sciences  figures electronically as PostScript files (one image per file).
Vol. 25 (North-Holland, Amsterdam, 1989). There are greater possibilities for successful reproduction
o ) ) ) in the journal when these data are processed directly rather
C. Green, University of Wisconsin, Madison, Report than via scanning of hard-copy renditions. Alternatively,
No. MAD/PH/650, 1991. supply glossy or matte-finish photographs instead, if available.

Otherwise, choose the highest resolution possible and laser

.M. i ,in P i f the Topical Meeti X . o ! .
J. M. Smithet al., in Proceedings of the Topical Meeting on print the figure at its final published size.

CP Violation, Calcutta, June 1990 (unpublished).
Figures should be numbered in the order in which they are
o i o . cited in the text. The original figures, as well as the copies
It is important to confirm the accuracy of bibliographic sypplied for review purposes, should be identified onftbet
information in references. This has become more importanfwell outside the image area) by the number, the name of
now that the journal is online. Hyperlinks will be programmed the first author, and the journal. “An indication, e.g., “TOP,”
to enable readers to “click” on references and jump directly toof the intended orientation of a figure is helpful, especially
the material cited. If your reference citations are incorrect olin ambiguous cases. Be advised that the scanner reproduces
incomplete (e.g., missing author name, or an incorrect volumal| flaws (e.g., correction fluid, tape, smudges, writing on the
number or page), the associated hyperlinks may fail, and theack of the figure). Each figure must have its own caption;
usefulness of your paper in the online environment may bdist captions on a separate sheet. Groups of figures that share
diminished. Since at the present time such links work onlya common (single) caption must be labeled “(a), (b), (c),”
from the reference section, work cited anywhere in the papemtc. It is preferable that all parts of a figure be submitted as
including in figure and table captions and in “Note(s) added,"a single piece. The figure should have properly labeled axes
should be included in the reference section. with correctly abbreviated units. Use the foRnsl0® vd, not
3 10° ohms. For complete instructions see tRAhysical

Separatdables numbered in the order in which they are re- gayje\y Style and Notation Guided theAIP Style Manual
ferred to in text, should be used for all but the simplest tabular

material. Include them after the reference and footnotes. Eachsome figures might be more effectivednlor. This option
tablemusthave a caption (double spaced) that makes the tablg available; price schedules can be obtained from the Editorial
intelligible without reference to the text. Column headingsOffice at Ridge. The cost of publishing illustrations in color
should be simple and contain all units; symbols should bénust be borne in full by the respective authors and their
explained in the caption. Use a single horizontal rule toinstitutions. Authors who wish to avail themselves of this
separate headings and entries. Use horizontally running spaegtion should provide 35-mm slides or transparencies, or
to distinguish broad groups among entries, and extra verticalljligh-quality glossy prints, which should be close to the final
running space for columnar groups. Vertical rules should nosize expected for publication. (Negatives are not acceptable.)
be used. Denote footnotes in a table by superscript lower-cageolaroid color prints should be avoided. Artwork must be
roman letters, and list at the end of the table. flexible. If submitting slides, please note that they will be

v



removed from their jackets for the color separator. In somecolor, then only a black and white version and copies should
cases, printing requirements will prevent figures from beingoe submitted.

located in the most preferred position. To alert readers of
monochrome reproductions of the article that the archive figureI der t d fi tabl tc. f th
is in color, begin the caption “Fig. 1(color).” Be advised that. n order o reproduce Ngures, lables, €elc., from another
production of an editorially accepted paper that contains colojournal, authors must show that they have complied with the

can begin only after a properly completed color-illustrationféduirements of the publisher of the other journal, possibly
authorization form has been received from the author. including written agreement of both publisher and author of the

originally published work. (If the original journal is published
To aid the reviewers, provide color copies with each submitby APS, only the written agreement of the original author is
ted manuscript copy. If a figure itintended for printing in  required to reproduce a few figures or tables.)



