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Abstract: Tables of letter symbols and abbreviations for quantities in the science and technology of
acoustics are contained in this standard. Recommendations for their use are also provided. Specialties
within acoustics that make use of the letter symbols and abbreviations within this standard include, but are
not limited to: speech, hearing, music, noise control, vibration, shock, sonar, and transducers. Although
remarks and limited short-form information are provided for many of the symbols and abbreviations
contained in this standard, definitions and methods of calculating the various quantities are outside the
scope of this standard.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading “Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be
obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product. IEEE
Standards are documents developed through scientific, academic, and industry-based technical working
groups. Volunteers in IEEE working groups are not necessarily members of the Institute and participate
without compensation from IEEE. While IEEE administers the process and establishes rules to promote
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the
accuracy of any of the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. Implementers and users of IEEE Standards
documents are responsible for determining and complying with all appropriate safety, security,
environmental, health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and
Standards Coordinating Committees are not able to provide an instant response to comments or questions
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE
standard is welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
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Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE Xplore at
http://iecexplore.ieee.org/ or contact IEEE at the address listed previously. For more information about the
IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 260.4™-2018, IEEE Standard for Letter Symbols and Abbreviations for
Quantities Used in Acoustics.

This standard is a revision of ANSI/IEEE 260.4™-1996. Major changes in this revision include the
following:

— A systematic review of the previous version, including the addition of many new symbols and
abbreviations in all categories, as well the deletion of obsolete items.

— Both the normative references and the bibliography have been revised and updated.

— The basic differences between letter symbols and abbreviations are clarified. The usage guidelines
for letter symbols are also clarified and made consistent with international standards and current
practice to the greatest extent possible.

—  Script font is now preferred for mathematical operators and transforms, consistent with textbook
usage.

— Since the usage of levels in acoustics is ubiquitous, special attention is given to remarks regarding
levels in this revision. In particular, letter symbols for the levels of weighted quantities are detailed
in an effort to reduce confusion and make usage more consistent across the various specialties
within the field of acoustics.

— A number of deprecated abbreviations remain, and this is noted for each such occurrence.

— Table 1 through Table 10 are renumbered so that most significant digit of the item numbers within
each table corresponds to the table number, making each table—and the items within them—easier
to reference.

Acknowledgments

As Chair of the Working Group for the revision to IEEE Std 260.4™-1996, I am pleased to recognized the
support of the Acoustical Society of America for its willingness to participate in the revision of this
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possible.

i Documents
Copyright © 2018 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 06:00:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 260.4-2018


http://www.avadocuments.com/doc/ieee-260-4-2018
http://www.avadocuments.com/doc/ieee-260-4-2018

Contents

Lo OVEIVICW .ttt ettt sttt ettt ettt sh e bt e bt et e e ot e e et e ea e e s ae et e em et em bt es e eb e e bt en bt embeembeemeesaeesaeenaeenseennens 1
O BT oL OSSPSR 1
LL2 PUIPOSE .ottt ettt ettt ettt et e b e st e bt e s ab e e bt e et e e bt e e st e ettt e s et e ettt e sabeebbeesabeenateenabeenaes 1

2. NOTMAIVE TEIETENCES .....c.vevteniiititistiet ettt st b ettt st be st ebe et et e b st besbeebe et eneen 1

3. GENETAL PIINCIPIES ..eevtiiniieiiieiieeiieetie ettt et ettt et e st et e st e beessesaaesseesseesseenseenseensessaensaenseensennsesnnenees 2
3.1 Letter symbols for quantities, unit symbols, and abbreviations .........c..c.cceceeveevenenenienenenreeneennens 2
3.2 Remarks concerning quantity SYmMDOLS ..........ccvecuiriiiiierieie ettt nees 2
3.3 Remarks concerning unit SYMDOLS .........ccueerierieriieiiesiesie et eieeteeitestee e eseeteseesseesseeseenseensessaensaensens 3
3.4 The International System Of UnitS (ST).....c.eeriiiriieiieiiiieie ettt eree s e beesveeennee s 4
3.5 Usage of UNIt SYMDOLS ...co.eiiiiiieiieiiet ettt ettt e ettt et esbee b enbeas 5
3.6 Unit symbols to be used with limited Character SetS..........ccuviviieriiiiieeiie et 6
3.7 Alphabets and tYPOZIAPIY .....cevieiieiieit ettt ettt aean 6

4. Principles applicable to letter symbols and abbreviations for quantities used in acoustics .............cee....... 7
4.1 TiMe-Varying QUANTIEICS .......ecutertiertirieitierttert et ettt et et e bt e e esteeitesaeesbeenteenteesbeestesbeenbeenbeenbeemeesaeenae 7
4.2 AVETAGE VAIUCS .....cevieiiieiieeiieiieiieie ettt et et et et esta et e e st e beenseeasesatesseeseanseenseesseesseseenseensennsesnnenaes 8
4.3 Quantities per unit volume, area, or 1ength..........ccoccuiviiiiieiieiee e e 8
4.4 Sequence for double subscripts to Multiplying OPErators ...........cceecvereeeriereerieeieeieeieseeseeee e 8
4.5 Remarks CONCEINING IEVELS .....oovvieiiiiiiiieciect ettt sttt et et sae st e se e seenseensesneenns 8
4.6 Remarks concerning abbreVIatiOnS ............eecuieveeieriertiesieeteeteseeseee et eeeeesesesesseesseeseesesssesseesseenseenes 11

5. Information about the tabIES .........ueiiiiiiiiiii e e 12

Annex A (informative) Alphabetical cross-reference of terms..........ccceecvievcieeriieniiieniieceeceeee e 48

Annex B (informative) Bibliographiy.......cc.cooueeiiiiiiiiiiiiie et 60

it Documents
Copyright © 2018 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 06:00:07 UTC from IEEE Xplore. Restrictions apply.
Full document details: IEEE 260.4-2018


http://www.avadocuments.com/doc/ieee-260-4-2018
http://www.avadocuments.com/doc/ieee-260-4-2018

IEEE Standard for Letter Symbols and
Abbreviations for Quantities Used in
Acoustics

1. Overview

1.1 Scope

This standard provides a set of letter symbols for quantities and abbreviations and recommendations for
their use in the science and technology of acoustics. The science and technology of acoustics includes
sound, ultrasound, and infrasound in all media. Gases, especially air; liquids, especially water; and solids
are examples of media with which acoustics is concerned. Specialties within acoustics that make use of the
letter symbols and abbreviations within this standard include, but are not limited to: speech, hearing, music,
noise control, vibration, shock, sonar, and transducers. Although remarks and limited short-form
information are provided for many of the symbols and abbreviations contained herein, definitions and
methods of calculating the various quantities are outside the scope of this standard.

1.2 Purpose

The purpose of this standard is to clarify the technical literature of acoustics by providing a standard set of
letter symbols for use in mathematical formulations and a standard set of abbreviations for use in text,
especially in tabulations and on graphs. This standard also encourages the treatment of levels according to
the standard rules for all quantities and units and clarifies the basic differences among quantity symbols,
unit symbols, and abbreviations.

2. Normative references

The following referenced documents are indispensable for the application of this standard (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this standard is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments or corrigenda) applies.

ASTM/IEEE Std SI10™, American National Standard for Metric Practice.!

IEEE Std 260.1™, IEEE Standard Letter Symbols for Units of Measurement (SI Units, Customary Inch-
Pound Units, and Certain Other Units).> 3

! ASTM publications are available from the American Society for Testing and Materials (http:/www.astm.org/).
2 The IEEE standards or products referred to in Clause 2 are trademarks owned by The Institute of Electrical and Electronics
Engineers, Incorporated.
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3. General principles

3.1 Letter symbols for quantities, unit symbols, and abbreviations

Letter symbols include symbols for physical quantities (quantity symbols) and symbols for units in which
these quantities are measured (unit symbols).

“Letter symbol” as a technical term does not have the same meaning as either “name” or “abbreviation.” A
letter symbol represents a physical quantity or a unit and is therefore independent of language. An
abbreviation is a letter or a combination of letters (sometimes including an apostrophe or a full stop, i.e., a
period) that by convention represents a word or a name in a particular language; hence, an abbreviation is
likely to be different in a different language. For example, the letter symbol for electromotive force is E,
whereas the abbreviation is “emf” in English, “fem” in French, and “EMK” in German. Additionally, the
unit names “ampere” and “second” have sometimes been abbreviated amp and sec, respectively, but this
usage is now deprecated. The standard unit symbols for ampere and second are A and s, respectively.

The term “physical quantity” as used in this standard means a measurable attribute of phenomena or matter.
Some examples are length, mass, and time.

A quantity symbol is generally—but not always—a single letter specified as to style of type font (e.g., bold,
italic) and modified when appropriate by one or more subscripts or superscripts. For example, the quantity
symbol for electric current is I and the quantity symbol for Reynolds number is Re. In a given work, the
same letter symbol shall appear consistently throughout for the same physical quantity regardless of the
units employed or of special values assigned.

A unit symbol is a letter or group of letters (for example, mm for millimeter), or in a few cases a special
sign, that is commonly used in place of the name of a unit. Unit symbols have sometimes been treated in
the same manner as general abbreviations, but the recommendations of the International Committee for
Weights and Measures (CIPM) and of many other international and national bodies concerned with
standardization emphasize the symbolic character of these designations and rigidly prescribe the manner in
which they shall be treated. This concept of the unit symbol is therefore adopted in this standard. The use of
either the unit symbol or the full name of the unit itself is always permitted.

3.2 Remarks concerning quantity symbols

Quantity symbols are used in mathematical expressions in a way consistent with good mathematical
usage. The product of two quantities a, b, is indicated by writing ab. The quotient is indicated by writing:

a4 .
b,A,orab

If more than one slash (/) is used in any algebraic term, parentheses shall be inserted to remove any
ambiguity. Thus, (a/b)/c and a/(b/c) are acceptable, but a/b/c is not.

Subscripts and superscripts are widely used with quantity symbols. Several subscripts and superscripts,
sometimes separated by commas, are often attached to a single letter. But, so far as logical clarity permits,
subscripts and superscripts shall not be attached to other subscripts and superscripts. A symbol that has
been modified by a superscript shall be enclosed in parentheses before an exponent is attached.

Conflicts that occur because different quantities are assigned identical symbols in the same or different
standard symbol lists shall be resolved in one of the following ways:

3 IEEE publications are available from The Institute of Electrical and Electronics Engineers (http://standards.ieee.org/).
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a) By use of a reserve symbol (alternative symbol) if one is listed

b) By use of a subscript or superscript selected by the author for one or more of the conflicting
requirements

c) By use of uppercase letters as variants for lowercase letters and vice versa, but only if no ambiguity
results

3.3 Remarks concerning unit symbols

A Roman (upright) type font shall be used for unit symbols, even when the surrounding text is in an italic
font. In general, unit symbols are lowercase letters, except for a very few that use special signs (such as °
for degree). If, however, the symbol is for a unit whose name is derived from a proper name, uppercase
roman type is used for the first letter.*

As a further exception to the general rule, the symbol L is used for liter to avoid confusion between the
lowercase letter 1 and the numeral 1. Some additional exceptions arise in the special cases where symbols
are joined, as in eV, the symbol for electron volt, and in mmHg, the symbol for conventional millimeter of
mercury, a unit of pressure. The distinction between uppercase and lowercase letters shall be followed,
even if the symbol appears in applications where the other lettering is uppercased. The form of unit
symbols is the same for both singular and plural, and they are not followed by a period except at the end of
a sentence.

In the complete expression for a quantity, a space shall be left between the numerical value and the unit
symbol. For example, write 35 mm, not 35mm, and 2.371 m, not 2.371m. When the quantity is used in an
adjectival sense, a hyphen is often used in lieu of a space between the number and the unit name or between
the number and the symbol.

Examples:
A 3-meter pole The length of the pole is 3 meters.
A 3.5-mm gap The width of the gap is 3.5 mm.

EXCEPTION: No space is left between the numerical value and the symbols for degree, minute, and
second of plane angle.

When a compound unit is formed by division of one unit by another, its unit symbol is constructed in one
of the following forms:

1 m
m/s, ms" or —
s

In simple cases use of the slash is preferred, but in no case shall more than one slash, or a slash followed by
a product, be used in the same expression unless parentheses are inserted to avoid ambiguity. For
example, write:

J/(mol-K) or J-mol"! -K-! or (J/mol)/K
butnot J/mol/K or J/mol-K

4 Many units are derived from proper names. Examples include the ampere, for which the letter symbol is A, and the kelvin, for which
the letter symbol is K. Prefixes are considered separately (see Table ii).
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In complicated cases, negative powers shall be used for clarity.’

Letter symbols and mathematical notation shall not be mixed with unit names in the same expression.
For example, write joules per kilogram or J/kg. Do not write joules/kilogram or joules/kg or J/kilogram.

3.4 The International System of Units (Sl)

In this standard, some units are identified as SI units. These units belong to the International System of
Units (Systeme International d’Unites), which is the name given in 1960 by the General Conference on
Weights and Measures (Conference Generale des Poids et Mesures) to the coherent system of units built
upon the base units in Table i.

This standard uses the spellings meter, liter, and deca in accordance with common U.S. usage.
NOTE—The alternative spellings metre, litre, and deka may also be used. The spelling of some unit names
varies from language to language. One of the principal advantages of unit symbols is that they are language

invariant.®

Table i—SI base units

Physical quantity Unit
length meter
mass kilogram
time second
electric current ampere
thermodynamic temperature kelvin
amount of substance mole
luminous intensity candela

The prefixes in Table ii are used to indicate decimal multiples or submultiples of SI units.
Compound prefixes, formed by the concatenation of two or more SI prefixes, are not to be used.

For example, use:
nm not mpm
pF not ppF

For historical reasons, although the SI unit of mass is the kilogram (kg), the SI prefixes are attached to the
gram (g). Thus, milligram (mg), not microkilogram (pkg).

° The notation for products and quotients of unit symbols is intentionally made more explicit than that given in 4.3 for quantity
symbols because some unit symbols are composed of more than one letter.

® Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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Table ii—SlI prefixes

Multiple SI prefix Symbol
10% yotta Y
10%! zetta Z
10'8 exa E
1013 peta P
10'? tera T
10° giga G
10° mega M
103 kilo k
102 hecto h

10 deka da
10" deci d
1072 centi c
103 milli m
10 micro u
10° nano n
10-12 pico p
10-° femto f
10718 atto a
10! zepto z
102 yocto y

If values are required outside the range covered by the prefixes, they shall be expressed using powers
of ten applied to the unit in question. Thus, 103 1J.

An exponent attached to a symbol containing a prefix indicates that the multiple or submultiple of the unit
(the unit with its prefix) is raised to the power expressed by the exponent.

For example:
cm®= (102 m)*=10°%m’
uN"! = (10 N)*' = 10° N*!

mm?%s = (10 m)*/s =10%m?/s

where

indicates “equality by definition”

For further information concerning metric practice and the SI, refer to ASTM/IEEE Std S110™.7

3.5 Usage of unit symbols

The use of unit symbols in place of full names of the units is frequently desirable where space is restricted.
Their use presupposes that the reader will find them intelligible. When an unfamiliar unit symbol is first
used in text, it shall either be followed by its name in parentheses or the name shall be followed by the
symbol in parentheses; it is acceptable to use the unit symbol alone thereafter.

NOTE—Explanatory notes or keys should be included where appropriate on drawings and in tabular matter.

Attachment of letters to a unit symbol as a means of giving information about the quantity under
consideration is incorrect. Thus MWe for “megawatts electrical (power),” Vac for “volts ac,” and kJt for
“kilojoules thermal (energy)” are not acceptable. For this reason, no attempt shall be made to construct SI
equivalents of the non-SI abbreviations “psia” and “psig,” so often used to distinguish between absolute

7 Information on references can be found in Clause 2.
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and gauge pressure. If the context leaves any doubt as to which is meant, the word pressure has to be
qualified appropriately. For example (in SI units):

“...at a gauge pressure of 13 kPa” or

“...at an absolute pressure of 13 kPa”

When space limitations make it necessary to juxtapose information about the quantity being measured with
the unit name or unit symbol, such information shall be separated from the unit symbol by a space, by a
comma followed with a space, or the equivalent. Thus, the following examples are appropriate for use on
nameplates, gauge scale plates, table headings, graph labels, etc.:

Rating -5 V ac
kPa, gauge
kPa (abs)

On the other hand, letters are sometimes attached to a unit symbol where needed to properly identify the
unit involved. In symbols such as inHg, mmHg, and ftH,O, the suffixes are needed to identify the units,
which are units of pressure, not of length. Similarly, it is proper to write Bturr, calm, galus, etc., to
distinguish from the related but different units Btueo, cal s, galuk, etc.

3.6 Unit symbols to be used with limited character sets

Refer to Clause 6 of IEEE Std 260.1-2004 for a detailed discussion.

3.7 Alphabets and typography

Letter symbols are mainly restricted to the English and Greek alphabets. Greek letters that are easily
confused with English letters shall be avoided. The type families that are used for text in modern book and
journal publishing all include italic (oblique) type faces and related roman (upright) faces. The former are
used for quantity symbols, and the latter, for unit symbols. The distinctions are discussed more fully in the
following paragraphs. (In the context of this standard, the term roman is used simply to mean upright in
contrast with oblique and carries no connotation regarding serifs, line widths, or the like.) In situations
where roman and italic fonts are not both available, care shall be taken to avoid confusion between
quantities and units. For example, an underline is frequently used to indicate italic type, and where an
underline can be provided, as in manual typewriting, this practice is often helpful.

Unconventional typefaces are not be used for letter symbols. Script and Old English faces, for example, are
not appropriate for unit symbols. Such special faces have seen limited use for quantity symbols, but good
modern practice avoids them. Arabic numerals are always presented in roman type.

NOTE—Script font may be used for special mathematical operators and transforms.

Symbols for physical quantities and constants, mathematical variables, indices, and general functions are
printed in italic type. For example:

A area
e elementary electric charge
X,V z Cartesian coordinates
ij, kmn indices
f(x) function of x
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Symbols for units of measurement, mathematical constants, specific mathematical functions, and operators
are printed in roman type. For example:

cm centimeter

e base of natural logarithms
sin(x) sine of x

dx differential of x

Subscripts, superscripts, and indices are governed by the preceding principles. Those that are letter
symbols for quantities or for indices are printed in italic type, while all others (e.g., special functions,
numerical indices, exponents, and abbreviations) are printed in roman type. For example:

Gy heat capacity at constant pressure p
ajj, ass matrix elements

Ix(2), Ju(2) Bessel functions

I, Io input current, output current

Xavg average value of x

For indicating the vector character of a quantity, boldface italic type is used. The preferred presentation
also shows the vector symbol over the letter symbol. For example:

F , F force

H,H magnetic field strength
Ordinary italic type is used to represent the magnitude of a vector quantity. When tensor quantities of
second or higher order are to be represented by a single letter, bold sans serif type shall be used, for

example, (R, B).

Script font is preferred for special mathematical operators and transforms. For example:

T4} Fourier transform operator

T inverse Fourier transform operator
788 Hilbert transform operator

Re { } real part of a complex expression

In {} imaginary part of a complex expression
& {} Laplace transform operator

4. Principles applicable to letter symbols and abbreviations for quantities
used in acoustics

4.1 Time-varying quantities

When subscripts are used to denote various values associated with a time-varying quantity, the subscripts
(for the values indicated) shall conform to the following list:

Preferred Reserve
peak value pk PK
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average value avg AVG
root-mean square value rms RMS
maximum value max MAX
minimum value min MIN

4.2 Average values

The average value of a quantity with respect to time shall be indicated by a superscript bar, i.c., p.
Likewise, the spatial average shall be indicated by enclosing the symbol in elbow brackets, i.e., <w>.

4.3 Quantities per unit volume, area, or length

It is recommended that quantities per unit volume, area, or length be represented, where practical, by
lowercase letters corresponding to the uppercase letters that represent the total quantities, or by the
uppercase letter with the subscript v, a, or 1, except for those quantities for which this standard gives a
specific symbol for the quantity per unit volume, area, or length.

4.4 Sequence for double subscripts to multiplying operators

The sequence of double subscripts to the multiplying coefficients (mutual impedances, resistances,
transconductances, etc.) that occur in systems of equations is to be determined as follows:

—  The first subscript in the symbol shall agree with the subscript of the quantity resulting from the
multiplication.

—  The second subscript shall agree with that of the multiplicand.

For example:

Vi=Zuli + Zi2h + Z313

4.5 Remarks concerning levels

A level is treated like any other quantity; as such, it is acceptable for a level to be represented by a quantity
symbol with a subscript, as listed in Table 10, Table 11, and Table 12. The numerical value of a level, when
expressed in bels (B), is determined by calculating the base 10 logarithm of the ratio of a power quantity to
a fixed reference value of the same power quantity. When the level is expressed in nepers (Np), the
numerical value is determined by calculating half the base e logarithm of the ratio of a power quantity to a
fixed reference value of the same power quantity. When the level is expressed in decibels (dB), it is
determined by calculating ten times the ratio of a power quantity to a fixed reference value of the same
power quantity. The decibel is, by far, the most common among these three methods of quantification. The
numerical value of a level is incomplete unless the reference quantity is stated. For field quantities (e.g.
sound pressure, voltage, velocity) for which the square of the quantity is proportional to power or energy,
levels in decibels are commonly expressed as ten times the logarithm of a squared field quantity to the
squared reference value. For quantities that are not proportional to a power quantity or to a field quantity
(e.g., impedance or admittance), expression of these quantities as levels is deprecated. Refer to ISO 80000-
3, Quantities and Units—Space and Time [B35], ANSI/ASA S1.1-2013, Acoustical Terminology [B4], or
ASTM C634-13el, Standard Terminology Relating to Building and Environmental Acoustics [B18] for
further information.®

8 The numbers in brackets correspond to those of the bibliography in Annex B.

. Documents
Copyright © 2018 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 06:00:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 260.4-2018


http://www.avadocuments.com/doc/ieee-260-4-2018
http://www.avadocuments.com/doc/ieee-260-4-2018

IEEE Std 260.4-2018
IEEE Standard for Letter Symbols and Abbreviations for Quantities Used in Acoustics

4.5.1 Notation for expressing the reference of a level
The preferred presentation of a level representing a quantity x with respect to a reference quantity Xer is to
identify the reference to the right of the appropriate unit symbol. For example:

15 dB re 20 pPa

77 dB re 20 micropascals

—10Nprel A

72 dB re 1 pW

50dBre 1 uV/m

42 dB re 1 microvolt per meter

7.2dBre 1 pW

where

re means “with reference to”
NOTE—There is a space before and after “re.”

In the event the reference quantity is unity, it is recommended that the numeral “1” be indicated to avoid
confusion.

When a constant reference quantity is explained in the text and used repeatedly in a given context, the
reference quantity does not need to be restated at each subsequent use; however, to avoid any possible
confusion, it is recommended that the reference quantity be explicitly stated in all cases.

Other methods of expressing the reference value for a level exist, but these are not preferred. For example:
Preferred:
L,=45 dBre 20 pPa
Not Preferred:
Ly(re 204p2) = 45 dB
Lynoupa =45 dB
L,(re 20pPa) =45 dB
In the event the quantity being described is the difference between two levels, which must be of like kind,

(e.g., share the same stated reference value, weighting factor, time constant), the reference value need not
be stated. For example:

“Between 8:00 AM and 9:00 AM, the sound pressure level at the site was measured to be 67 dB re
20 pPa. Between 1:00 PM and 2:00 PM, the sound pressure level at the site was measured to be
78 dB re 20 pPa. This difference of 11 dB is sufficient to conclude...”

NOTE—The use of the unit symbol “dB” for both sound power levels and sound pressure levels has caused confusion
between the two even though they represent very different quantities. To help distinguish between a sound power level
and a sound pressure level (e.g., in product literature intended for persons not familiar with acoustic nomenclature), the
descriptor “sound pressure level” or the descriptor “sound power level” should explicitly be stated in association to the
presented quantity to avoid any confusion.
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4.5.2 Indication of the level of a frequency weighted quantity

In acoustics, one of the most ubiquitous quantities is sound pressure level (L,). Often, a frequency
weighting (e.g., “A”, “C”) is applied to the sound pressure prior to calculation of the level. With any level
calculated from a frequency weighted quantity, the unit of measurement is unchanged; it is still the decibel,
bel, or neper. The improper practice of indicating weighting by attaching letters to the unit symbol (e.g.,
dBA or PNdB) has led to the incorrect belief that such levels are calculated with a different reference value.
Such attachments of letters to the unit symbol are, therefore, strongly deprecated in all cases. The decibel,
bel, or neper themselves are never weighted; the symbols dB, B, and Np are unit symbols, and are neither
quantity symbols nor abbreviations for level.

Any qualification of a level shall be indicated not by attaching letters to the unit symbol dB, B, or Np, but
by attaching appropriate subscripts to the quantity symbol or by using an appropriate abbreviation instead
of the quantity symbol, as shown in Table 8, Table 9, and Table 10. A sound pressure level of 42 dB re 20
pPa that has been measured with A-weighting applied and a time constant consistent with the “Fast”
designation shall be described as shown:

Lrast =42 dB re 20 pPa
or

Lar =42 dB re 20 pPa

Special notice is made with respect to the deprecated “dBA” unit symbol, generally taken to mean that A-
weighting has been applied to whatever measured quantity is being described. In several contexts, the unit
symbol “dB” for decibels has been understood to imply that A-weighting has been applied. This usage is
strongly deprecated; however, many documents pertaining to acoustics (especially in the context of
community noise) still exist under this paradigm. Therefore, care shall be taken to help ensure that the
actual frequency weighting as applied, if any, has been correctly indicated.

Note that the uppercase letter indicating the frequency weighting is actually a one-letter abbreviation, not a
letter symbol. Therefore, it follows the rules for abbreviations. In particular, the one-letter abbreviations for
frequency weighting are not italicized, but shall appear in roman font when used in text as well as when
used in a subscript. See 4.6 for details concerning abbreviations.

4.5.3 Sequence of subscripts for a level

A succession of subscripts on the quantity symbol for a level (generally, “L”, but other quantity symbols for
a level exist) identifies the kind of level and the frequency-wise and time-wise modifications of it. For
example, Lpa represents the level of a power, for which the symbol is P; the A signifies that A-weighting
was applied prior to calculation of the level. P is a letter symbol and follows the rules for letter symbols; A
is an abbreviation and follows the rules for abbreviations.

In airborne acoustics, the absence of a first subscript for the kind of level is an indication that the symbol L
represents a sound pressure level, although it is strongly recommended that this be made clear in any
accompanying text. The subscripts then signify additional information about the sound pressure level. For
example:

Las represents the level of an A-weighted sound pressure using a standard “Slow” time constant.

Lcsn represents the level of a C-weighted sound pressure, averaged over an 8-hour time period.

A list of all possible combinations of concatenated subscripts for levels within this standard is impractical.
However, the most common examples for use in acoustics are found in Table 6 through Table 10. Many of
these levels have strict specifications on how they are to be calculated that are defined elsewhere in the
literature. Such specifications, calculations, and definitions are outside the scope of this standard. It is
strongly recommended that all quantity symbols be explicitly defined for their given context to ensure
clarity.
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4.6 Remarks concerning abbreviations

An abbreviation is a shortened form of a word or phrase, used to represent the complete form. The
shortened form is obtained by omission of some letters; even all of the letters of some words. The
abbreviations recommended in this standard use capital letters.

4.6.1 Use of abbreviations

Abbreviations are to be used only where necessary to save space and time. The time saved by a writer who
uses an abbreviation is often less than the time lost by each reader who has to find its meaning. An
abbreviated term shall be spelled out in full at its first appearance in text, followed by the abbreviation in
parentheses.

NOTE—A glossary may be provided for the convenience of the reader.

Abbreviations for the names of quantities are used as nouns because the names they stand for are nouns or
noun phrases.

NOTE—Quantity abbreviations may also be used as adjectives. For example: “the day-night average sound level limit”
may be abbreviated to “the DNL limit.” As a further example, the statement, “The day-night average sound level limit
is 92 decibels, A-weighted sound level at 15 meters” can be shortened to “The DNL limit at 15 mis 92 dB.”

Abbreviations shall not immediately follow a unit symbol. For example, instead of “92 dBDNL,” use
“DNL: 92 dB.”

4.6.2 International use

Abbreviations should be carefully considered, and perhaps especially avoided, in publications and drawings
that are intended for circulation internationally because they are formed from words that often differ from
one language to another. In this respect, abbreviations stand in contrast to letter symbols for quantities and
units that are standardized internationally.

4.6.3 Mathematics
Abbreviations shall not be used in mathematical formulations. Letter symbols shall be used instead.

Often, the operator “log” is used for the base-10 logarithm and “In” is used for the base-e logarithm. To
eliminate ambiguity, throughout this standard the base of the logarithm is indicated by a subscript, e.g.,
logio for a base-10 logarithm.

4.6.4 Sequence of letters in an abbreviation

The original sequence of letters in the words and of words in any phrase is to be maintained in an
abbreviation. As an example, day-night average sound level is abbreviated to DNL; the single letter L in
this context serves as the abbreviation for average sound level. LDN or Ldn is not a correct abbreviation for
day-night average sound level because LDN or Ldn is not a shortened form of the full phrase.

In phrases and abbreviations in this standard for levels of time-varying quantities, the averaging time is
stated first, the limiting frequency band (if any) is stated second, any additional information about the
quantity next, and, finally, the fact that it is a level. For example, SHAL is the abbreviation for an 8-hour
average, A-weighted sound pressure level.
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4.6.5 Invariance of form
The form of an abbreviation shall be invariant. Syntactical endings shall not be used. For example, an “s”
shall not be added to indicate plural.

4.6.6 Subscripts

Subscripts shall not be used in abbreviations. However, it is possible for abbreviations to be used in a
subscript.

4.6.7 Punctuation

Except as shown in specific examples in this standard, punctuation marks shall not be used as part of an
abbreviation.

5. Information about the tables

Table 1 through Table 10 list quantities, grouped in several categories, and give quantity symbols for each.
Informative information regarding many of the quantity symbols and abbreviations can be found in the
Remarks column. Bibliographical references, where appropriate, are given in the Remarks column and
appear in brackets with an uppercase B. In addition, Table 8, Table 9, and Table 10 give standard
abbreviations for the quantities listed. Abbreviations are usually not appropriate for the quantities listed in
Table 1 through Table 7. Only abbreviations are given for some quantities that are not operated on
mathematically and that, therefore, do not require letter symbols. To aid in identifying these quantities,
their units based on the International System of Units (SI) and their standard unit symbols are included.

A quantity shall be represented by the standard symbol appearing in the tables, regardless of the units in
which it is expressed. Those quantity symbols that are separated by a comma are alternatives on equal
standing. A symbol enclosed in parentheses is a reserve symbol to be used only when there is a specific
need to avoid a conflict.

Table 1, Table 2, Table 3, and Table 5 contain quantities of interest in acoustics, many of whose symbols
have already been standardized for broad fields of application.

Table 4 contains quantities of radiation and light. These symbols are included for their use in photo-
acoustical detection, for their relationship to symbols for electromagnetic radiation, and for their use in
light and optical analogies to acoustical wave behavior.

Table 6 through Table 10 cover letter symbols and abbreviations commonly used in the field of acoustics.

Quantity symbols and abbreviations are listed alphabetically by symbol or abbreviation in Table 11 and
Table 12, respectively, for ready reference. Finally, all quantities, together with variants of their names, are
listed alphabetically by name in Annex A.

Letter symbols and abbreviations for dimensionless quantities are indicated as “(numeric)” in the “Unit
based on international system” or “Unit symbol” column, respectively.
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Table 1—Space and time: Symbols for quantities®

. . Unit based on .
Item Quantity Quantity symbol international system Unit symbol Remarks
Other Greek letters are
1.1 angle, plane o fB 0 0 v radian, (numeric) rad permitted where no
conflict results.
1.2 angle, solid Q, (w) steradian, (numeric) | sr
1.3 length L L meter m
1.4 width, breadth b,w meter m
1.5 height h meter m
1.6 thickness d meter m
17 radius, distance R meter m
from source
1.8 diameter d D meter m
19 length of pgth, line s meter m
segment, distance
1.10 | wavelength A meter m
1.11 | wave number k radian per meter rad/m k= 2n/A
1.12 | area A, (S) square meter m?
1.13 | volume V,v cubic meter m?
1.14 | time t second S
115 period, time of one T second s
cycle
1.16 | time constant 7, (T) second S
1 Hz is the frequency of a
1.17 | frequency 5o hertz Hz periodic phenomenon with
a period of 1 second.
1.18 | bandwidth B hertz Hz

° See Annex A for the alphabetical cross-reference list of terms.
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