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Predmluva

ISO (Mezinarodni organizace pro normalizaci) je celosvétova federace narodnich normalizacnich
organd (¢lend 1SO). Mezinarodni normy obvykle vypracovavaji technické komise 1SO. Kazdy ¢len 1SO,
ktery se zajima o predmét, pro ktery byla vytvorena technicka komise, ma pravo byt v této technické
komisi zastoupen. Prace se zUcastnuji také vladni i nevladni organizace, s nimiz ISO navazala pracovni
styk. ISO Uzce spolupracuje s mezinarodni elektrotechnickou komisi (IEC) ve vSech zalezitostech
normalizace v elektrotechnice.

Navrhy mezinarodnich norem jsou vypracovavany v souladu s pravidly, danymi smérnicemi ISO/IEC,
Cast 2.

Hlavnim Ukolem technickych komisi je vypracovani mezinarodnich norem. Navrhy mezinarodnich
norem prijaté technickymi komisemi se rozesilaji ¢lenlm ISO k hlasovani. Vydani mezinarodni normy
vyzaduje souhlas alespon 75 % hlasujicich ¢lend.

Upozornuje se na moznost, ze nékteré prvky tohoto dokumentu mohou byt pfedmétem patentovych
prav. ISO nelze Cinit odpovédnou za identifikaci jakéhokoliv nebo vSech patentovych prav.

ISO 80000-7 vypracovala Technicka komise ISO/TC 12 Velic¢iny a jednotky, ve spolupraci s IEC/TC25
Velic¢iny a jednotky.

Prvni vydani ISO 80000-7 zruSuje a nahrazuje ISO 31-6:1992. Zahrnuje také Zménu 1SO 31-
6:1992/Amd.1:1998.

Nejvétsi technické zmény oproti predchozim normam jsou tyto:

- byla zménéna forma ¢iselnych prikazd;



- byly doplnény 0.5.3 Fotopické veli¢iny, 0.5.4 Skotopické veli¢iny a 0.5.5 Hodnoty;

- normativni odkazy byly zménény;

- byly pfidany nové polozky a oznaceny pomlckou (viz 0.1);
. poradi a definice svételnych termin( byly zménény, aby prezentace |épe odpovidala Mezinarodnimu

elektrotechnickému slovniku.

ISO 80000 se sklada z nasledujicich ¢asti s obecnym nazvem Veliciny a jednotky:

. Cést 1: Obecné

. C4st 2: Matematickd znaménka a znacky pro pouZiti ve fyzikalnich védéach a v technice

. C4st 3: Prostor a ¢as

. C4st 4: Mechanika

. C4st 5: Termodynamika

. Cést 7: Svétlo

. C4st 8: Akustika

. Cést 9: FyzikdIni chemie a molekulova fyzika
. Cést 10: Atomovi a jadernd fyzika

. C4st 11: Podobnostni &isla

. Cést 12: Fyzika pevnych ltek

IEC 80000 se sklada z nasledujicich ¢asti s obecnym nazvem Veliciny a jednotky:

. Cést 6: Elektromagnetismus
. Cést 13: Informatika
. Cést 14: Biotelemetrie souvisejici s lidskou fyziologii

0 Uvod
0.1 Usporadani tabulek

Tabulky veli¢in a jednotek jsou v této mezinarodni normeé
usporadany tak, Zze na levych stranach jsou veli¢iny a na
odpovidajicich pravych stranach jednotky.

VSechny jednotky mezi dvéma plnymi ¢arami na pravé
strané patfi k velicindm mezi odpovidajicimi plnymi ¢arami
na levych stranach.

Kde bylo pfi revizi ¢asti ISO 31 zménéno cislo nékteré
polozky, je Cislo z pfedchoziho vydani uvedeno

v zavorkdch na levé strané pod novym cislem veliciny;
polozky, které nebyly uvedeny v predchozim vydani, jsou
oznaceny pomickou.

0.2 Tabulky velicin

vvvvvv

dokumentu jsou uvedeny spolu se svymi nazvy

v angli¢ting, znackami a ve vétsiné pripadl i s definicemi.
Ndzvy i znacky jsou doporucené. Definice jsou uvedeny pro
identifikaci veli¢in Mezinarodni soustavy veli¢in (I1SQ)
uvedenych na levych stranach tabulek; necini si narok na
Uplnost.

Je zdlraznéna skalarni, vektorova™ nebo tenzorova
povaha velic¢in, zvlasté, je-li to tfeba pro definice.

0 Introduction
0.1 Arrangements of the tables

The tables of quantities and units in this International
Standard are arranged so that the quantities are
presented on the left-hand pages and the units on the
corresponding right-hand pages.

All units between two full lines on the right-hand pages
belong to the quantities between the corresponding full
lines on the left-hand pages.

Where the numbering of an item has been changed in the
revision of a part of ISO 31, the number in the preceding
edition is shown in parenthesis on the left-hand page
under the new number for the quantity; a dash is used to
indicate that the item in question did not appear in the
preceding edition.

0.2 Tables of quantities

The names in English and in French of the most important
quantities within the field of this International Standard are
given together with their symbols and, in most cases, their
definitions. These names and symbols are
recommendations. The definitions are given for
identification of the quantities in the International System
of Quantities (1SQ), listed on the left hand pages of the
table; they are not intended to be complete.

The scalar, vector or tensor character of quantities is
pointed out, especially when this is needed for the
definitions.



Ve vétsiné pripadl se uvadi pouze jeden nazev a jedna
znacka pro veli¢inu; kde jsou uvedeny dva nebo vice nazvi
a dvé nebo vice znacek pro jednu veli¢inu bez zvlastniho
rozliSeni, jsou vSechny na stejné Grovni. Kde existuji dva
typy kurzivnich pismen (napf.Jag;jaf;aaa; gag), je
uveden pouze jeden. To neznameng, Ze druhy neni stejné
prijatelny. Doporucuje se, aby témto variantdm nebyly
pfisuzovany rizné vyznamy. Znacka v zavorkach znadi, ze
jde o ,rezervni znacku", kterd se pouzije, je-li v dané
souvislosti hlavni znacka pouzita v jiném vyznamu.

0.3 Tabulky jednotek
0.3.1 Obecné

Nazvy jednotek odpovidajicich velicin jsou uvedeny spolu
se svymi mezindrodnimi zna¢kami a definicemi. Tyto
ndzvy jsou zavislé na jazyce, ale znacky jsou mezindrodnfi
a stejné ve vsech jazycich™?. Dalsi informace viz Prirucka
Sl (8. vydani 2006) BIPM a I1SO 80000-1.

Jednotky jsou usporadany takto:

1. Koherentni jednotky Sl jsou uvedeny jako prvni.
Jednotky SI byly pfijaty Generalni konferenci pro vahy

a miry (Conférence Générale des Poids et Mesures, CGPM).
Doporucuje se uzivani koherentnich jednotek Sl, stejné tak
jejich desitkovych nasobkl a dilé tvorenych predponami
Sl, i pokud nejsou vyslovné uvedeny.

3. Jsou uvedeny i nékteré jednotky mimo SI, které byly
prijaty Mezinarodni komisi pro vahy a miry (Comité
International des Poids et Mesures, CIPM) nebo
Mezinarodni organizaci pro legalni metrologii (Organisation
Internationale de Métrologie Légale, OIML), nebo ISO a IEC,
a mohou byt pouzivany spolu s jednotkami SI.

Takové jednotky jsou v polozkach oddéleny od jednotek SI
prerusovanou ¢arou mezi jednotkami Sl a ostatnimi
jednotkami.

4. Jednotky mimo Sl pfijaté CIPM pro pouzivani spolu

s jednotkami Sl jsou uvedeny malym pismem (mensim nez
normalni velikost) ve sloupci ,Prevodni Cinitele

a poznamky*“.

5. Jednotky mimo SI, které nejsou doporuceny pro
pouzivani s jednotkami Sl, jsou uvedeny pouze v pfilohach
k nékterym ¢astem této mezinarodni normy. Tyto prilohy
jsou urceny jen pro informaci, hlavné kvili prevodnim
¢initelim, a nejsou integralni ¢asti normy. Tyto
nedoporucené veli¢iny jsou rozdéleny do dvou skupin:

1. jednotky soustavy CGS se zvlastnimi jmény;

3. jednotky zaloZené na stopé, libfe a sekundé a nékteré
jiné pribuzné jednotky.

6. Jiné jednotky mimo Sl uvedené pro informaci, zejména
kvali prevodnim ¢initelim, jsou uvedeny v dalsi infor-
mativni priloze.

0.3.2 Pozndmka k veli¢indm s rozmérem jedna neboli
bezrozmérovym jednotkam

In most cases only one name and only one symbol for the
quantity are given; where two or more names or two or
more symbols are given for one quantity and no special
distinction is made, they are on an equal footing. When
two types of italic letters exist (for example as with J and
g;j and f; @ and a; g and g) only one of these is given. This
does not mean that the other is not equally acceptable. It
is recommended that such variants should not be given
different meanings. A symbol within parenthesis implies
that it is a reserve symbol, to be used when, in a particular
context, the main symbol is in use with a different
meaning.

In this English edition, the quantity names in French are
printed in an italic font, and are preceded by fr. The
gender of the French name is indicated by (m) for
masculine and (f) for feminine, immediately after the noun
in the French name.

0.3 Tables of units
0.3.1 General

The names of units for the corresponding quantities are
given together with the international symbols and the
definitions. These unit names are language-dependent, but
the symbols are international and the same in all
languages. For further information, see the Sl Brochure (8"
edition 2006) from BIPM and ISO 80000-1".

The units are arranged in the following way.

1. The coherent Sl units are given first. The Sl units have
been adopted by the General Conference on Weights and
Measures (Conférence Générale des Poids et Mesures,
CGPM). The use of coherent Sl units, and their decimal
multiples and submultiples formed with the Sl prefixes are
recommended, although the decimal multiples and
submultiples are not explicitly mentioned.

3. Some non-SlI units are then given, being those accepted
by the International Committee for Weights and Measures
(Comité International des Poids et Mesures, CIPM), or by
the International Organization of Legal Metrology
(Organisation Internationale de Métrologie Légale, OIML),
or by ISO and IEC, for use with the SI.

Such units are separated from the Sl units in the item by
use of a broken line between the S| units and the other
units.

4. Non-Sl units currently accepted by the CIPM for use with
the Sl are given in small print (smaller than the text size)
in the “Conversion factors and remarks” column.

5. Non-SI units that are not recommended are given only
in annexes in some parts of this International Standard.
These annexes are informative, in the first place for the
conversion factors, and are not integral parts of the
standard. These deprecated units are arranged in two
groups:

1) units in the CGS system with special names;

2) units based on the foot, pound, second, and some other
related units.

6. Other non-SI units given for information, especially
regarding the conversion factors, are given in another
informative annex.

0.3.2 Remark on units for quantities
of dimension one, or dimensionless quantities



Koherentni jednotkou pro kteroukoli veli¢inu s rozmérem
jedna, zvanou také bezrozmérovou, je ¢islo jedna, znacka
1. Pfi vyjadfovani hodnoty takové veliiny se znacka
jednotky 1 zpravidla nepiSe.

PRIKLAD 1 Index lomun =1,53 "1 =1,53

Pro nasobky a dily jednotky jedna se nepouzivaji pfedpony.
Misto nich se doporucuji mocniny 10.

PRIKLAD 2 Reynoldsovo ¢&islo Re = 1,32 “ 10°.

Vzhledem k tomu, Ze rovinny Uhel se vSeobecné vyjadruje
pomérem dvou délek a prostorovy Ghel pomérem dvou
ploch, urcila CGPM v roce 1995, Ze v Sl jsou radian, znacka
rad, a steradian, znacka sr, bezrozmérové odvozené
jednotky, s rozmérem jedna. Z toho plyne, ze veli¢iny
rovinny Uhel i prostorovy Uhel se povazuji za
bezrozmérové odvozené veliCiny. Jednotky radian

a steradian jsou tedy rovny jedné; mohou byt tedy
vynechdny nebo mohou byt pouzity ve vyrazech pro
odvozené jednotky, aby se usnadnilo rozliSeni mezi
veli¢inami rlizného druhu majicimi vsak stejné rozméry.

0.4 Ciselné vyrazy v této mezinarodni normé
Znacka = se pouziva pro oznaleni ,je presné rovno“,

znacka » se pouziva pro ,je priblizné rovno“, znacka =lse
pouziva pro ,je podle definice rovno”.

Ciselné hodnoty pro fyzikalni veli¢iny, které byly stanoveny
experimentalné, maji vzdy pfifazenu nejistotu méfeni. Tato
nejistota ma byt vzdy urcena. V této mezindrodni normé se
velikost nejistoty zapisuje podle nasledujiciho prikladu.

PRIKLAD I = 2,347 82(32) m

V tomto prikladu, I = a(b) m, se Ciselnad hodnota b
nejistoty, uvedena v zavorkdach, pouZije na posledni
(a nejmensi platné) Cislice Ciselného zapisu hodnoty
a délky 1. Tento zapis se pouziva, kdyz b znamena
standardni nejistotu (odhadnutou smérodatnou odchylku)
v poslednich Cislicich a. VySe uvedeny ciselny priklad
znamena, ze nejlepsi odhad Ciselné hodnoty délky I
(vyjadrime-li I v metrech) je 2,347 82 a ze neznamou
hodnotu I Ize o¢ekdvat mezi (2,347 82 - 0,000 32) m
a (2,347 82 + 0,000 32) m s pravdépodobnosti danou
standardni nejistotou 0,000 32 m a s normalnim
rozdélenim pravdépodobnosti hodnot 1.

0.5 Specidlni poznamky
0.5.1 Soustava velicin

ISO 80000-7 obsahuje vybrané veliciny tykajici se svétla
a jinych elektromagnetickych zareni. , Zarivé" veliciny
vztahujici se v obecnosti k zareni mohou byt uzite¢né pro
celou oblast elektromagnetického zareni, zatimco
~Svételné” veliciny se tykaji jen viditelného zareni."*

V nékterych pripadech se pouziva taz znacka pro trojici
odpovidajici zafivym, svételnym i fotonovym veli¢indm

s tim, Ze se rozlisuji indexem e (energie), v (viditelné) a p
(foton), kdykoli by mohla nastat mezi témito veli¢inami
zaména.

Pro ionizujici zareni vSak viz ISO 80000-10.

UZivaji se systematicky rdzné fonty pro odliseni kurzivni
.Vé" v pro rychlost a feckého ,ny“ n pro kmitocet.

The coherent unit for any quantity of dimension one, also
called a dimensionless quantity, is the number one,
symbol 1. When the value of such a quantity is expressed,
the unit symbol 1 is generally not written out explicitly.

EXAMPLE 1 Refractive indexn =1,53 "1 =1,53

Prefixes shall not be used to form multiples or
submultiples of this unit. Instead of prefixes, powers of 10
are recommended.

EXAMPLE 2 Reynolds number Re = 1,32 “ 10°.

Considering that plane angle is generally expressed as the
ratio of two lengths and solid angle as the ratio of two
areas, in 1995 the CGPM specified that, in the SI, the
radian, symbol rad, and steradian, symbol sr, are
dimensionless derived units. This implies that the
quantities plane angle and solid angle are considered as
derived quantities of dimension one. The units radian and
steradian are thus equal to one; they may either be
omitted, or they may be used in expressions for derived
units to facilitate distinction between quantities of different
kind but having the same dimension.

0.4 Numerical statements in this International Standard

The sign = is used to denote “is exactly equal to”, the sign
» is used to denote “is approximately equal to”, and the
signE| is used to denote “is by definition equal to”.

Numerical values of physical quantities that have been
experimentally determined always have an associated
measurement uncertainty. This uncertainty should always
be specified. In this International Standard, the magnitude
of the uncertainty is represented as in the following
example.

EXAMPLE! = 2,347 82(32) m

In this example, [ = a(b) m, the numerical value of the
uncertainty b indicated in parentheses is assumed to apply
to the last (and least significant) digits of the numerical
value a of the length I. This notation is used when

b represents the standard uncertainty (estimated standard
deviation) in the last digits of a. The numerical example
given above may be interpreted to mean that the best
estimate of the numerical value of the length I (when I is
expressed in the unit metre) is 2,347 82 and that the
unknown value of I is believed to lie between (2,347 82 -
0,000 32) m and (2,347 82 + 0,000 32) m with

a probability determined by the standard uncertainty
0,000 32 m and the normal probability distribution of the
values of I.

0.5 Special remarks
0.5.1 Quantities

ISO 80000-7 contains a selection of quantities pertaining
to light and other electromagnetic radiation. “Radiant”
quantities relating to radiation in general may be useful for
the whole range of electromagnetic radiations, whereas
“luminous” quantities pertain only to visible light.

In several cases, the same symbol is used for a trio of
corresponding radiant, luminous and photon quantities
with the understanding that subscripts e for energetics,

v for visible and p for photon will be added whenever
confusion between these quantities might otherwise occur.

For ionizing radiations, however, see ISO 80000-10.

Systematically, different fonts are used to distinguish

between italic “vee” (<] for speed and Greek “nu”n for
frequency.



Mnohé z velic¢in v ISO 80000-7 Ize definovat pro mono-
chromatické svétlo, tj. pro svétlo s jedinym kmitoctem n.
Znaci se svou referencni veli¢inou s argumentem typu
q(n). Pfikladem je rychlost c(n) svétla v prostredi

s indexem lomu n(n) = ¢ /c(n). Nékteré z téchto veli¢in
jsou podily dg veli¢iny g odpovidajici svétlu s vinovou
délkou v intervalu [/, | + dI] délenému rozsahem d/ tohoto
intervalu. Tyto veliCiny se nazyvaji spektralnimi veli¢inami
a znaci se indexem I. Jsou aditivni, takze integral =] skyta
celkovou veliCinu, napf. zar L (polozka 7-15).

Namisto kmitoctu n mohou byt pouzity jiné referencni
veli¢iny svétla: Uhlovy kmitolet w = 2 p n, vinova délka | =
c,/nn, vinova délka ve vakuu I, = ¢,/n, vinoCet v prostredi
s = 1/I, vino&et ve vakuu X = s/n = 1/1, atd. Tak napr.
index lomu mQze byt zadan jako n (I, = 555 nm) » 1,333.
Také spektralni zar L (/) (polozka 7-15, poznamka) ma
vyznam spektraini ,hustoty” odpovidajici integrované
veli¢iné - zafi L (polozka 7-15).

Spektralni veli¢iny odpovidajici riznym referen¢nim
veli¢indm spolu souvisi, napf.

[x]

takze

(x]

Z historickych dlivodl se stale uziva vinova délka / jako
referenéni veli¢ina, kterd byla dfive nejpresnéji méfitelna.
Z teoretického hlediska je kmitocet n vhodnéjsi referencni
veli¢inou, protoZe udrzuje svou hodnotu, kdyz svételny
paprsek prochazi rliznymi prostredimi s rGznymi indexy
lomu n.

0.5.2 Jednotky

Ve fotometrii a radiometrii je jako vhodna zachovéna
jednotka steradian.

0.5.3 Fotopické veli¢iny

Ve velké vétsiné pfipadu se pracuje s fotopickym vidénim
(zprostredkovanym ¢ipky a uzitym pro vidéni za denniho
svétla). Standardni hodnoty funkce pomérné spektralni
svételné ucinnosti V(/) pro fotopické vidéni byly plvodné
prijaty CIE v roce 1924. Tyto hodnoty byly pfijaty CIPM [viz
monografii BIPM Principles Governing Photometry (1983)]

0.5.4 Skotopické veliciny

Pro skotopické vidéni (zprostfedkovaném tycinkami

a uzitym pro vidéni v noci) jsou veli¢iny odpovidajici
polozkdm 7-28 az 7-48 definovéany stejnym zplsobem jako
fotopické s pouzitim znacky s ¢arkou.

Pro polozku 7-28, pomérnou spektralni svételnou Gcinnost,
bude pozndmka znit:

Standardni hodnoty funkce pomérné spektralni svételné
Gcinnosti V, (/) pro skotopické vidéni byly pdvodné pfijaty
CIE v roce 1951. Pozdé&ji byly pfijaty CIPM [viz monografii
BIPM: Principles Governing Photometry (1983)].

Pro polozku 7.29, maximum svételného Ucinku zareni (pro
skotopické vidéni), bude definice znit:
»pro skotopické vidéni je

u

0.5.5 Hodnoty

Several of the quantities in ISO 80000-7 can be defined for
monochromatic light, i.e. light of a single frequency n only.
They are denoted by their reference quantity as an
argument like g(n). An example is speed c(n) of light in

a medium or the refractive index in a medium n(n)

= ¢,/c(n). Some of those quantities are fractions dq of

a quantity g corresponding to the light with wavelength in
the interval [/, | + dI] divided by the range d/ of that
interval. These quantities are called spectral quantities
and are denoted by subscript /. They are additive so that
the integral (=] yields the overall quantity, e.g. radiance

L (item 7-15).

Instead of frequency n, other reference quantities of light
may be used: angular frequency w = 2 p n, wavelength | =
¢,/nn, wavelength in vacuum /; = ¢,/n, wavenumber in
medium s = 1/I, wavenumber in vacuum *] = s/n = 1/1,,
etc. As an example, the refractive index may be given as
n (l, = 555 nm) » 1,333. Also, spectral radiance L(/) (item
7-15, Remark) has the meaning of spectral “density”
corresponding to the integrated quantity - radiance L (item
7-15).

Spectral quantities corresponding to different reference
quantities are related, e.g.

|

thus

(x]

For historical reasons, the wavelength / is still mostly used
as a reference quantity being the most accurately
measured quantity in the past. From the theoretical point
of view, the frequency n is more suitable reference
quantity, keeping its value when a light beam passes
through media with different refractive index n.

0.5.2 Units

In photometry and radiometry, the unit steradian is
retained for convenience.

0.5.3 Photopic quantities

In the great majority of instances, photopic vision
(provided by the cones and used for vision in daylight) is
dealt with. Standard values of the spectral luminous
efficiency function V(/) for photopic vision were originally
adopted by the CIE in 1924. These values were adopted by
the CIPM [see BIPM Monograph: Principles Governing
Photometry (1983)].

0.5.4 Scotopic quantities

For scotopic vision (provided by the rods and used for
vision at night), corresponding quantities from item 7-28 to
item 7-48 are defined in the same manner as the photopic
ones, using symbols with a prime.

For item 7-28, spectral luminous efficiency, the remarks
would read:

Standard values of luminous efficiency function V(/) for
scotopic vision were originally adopted by CIE in 1951.
They were later adopted by the CIPM [see BIPM
Monograph: Principles Governing Photometry (1983)].

For item 7-29, maximum spectral luminous efficacy (for
scotopic vision), the definition would read:

“for scotopic vision,

"

0.5.5 Values



Zakladni fyzikaIni konstanty dané v fadé 80000-7 jsou
uvedeny v konzistentnich hodnotéach zakladnich fyzikalnich
veli¢in publikovanych v ,,2006 CODATA recommended
values”. Viz také webovou stranku CODATA prepojujici na:
http://physics.nist.gov/cuu/Constants/index.html.

1 Predmét normy

ISO 80000-7 uvadi nazvy, znacky a definice veli¢in

a jednotek pouzivanych pro svétlo a ostatni
elektromagneticka zareni. Podle potfeby jsou uvedeny téz
prevodni Cinitele.

The fundamental physical constants given in ISO 80000-7
series are quoted in the consistent values of the
fundamental physical constants published in “2006
CODATA recommended values”. See also CODATA website
redirecting to:
http://physics.nist.gov/cuu/Constants/index.html.

1 Scope

ISO 80000-7 gives names, symbols and definitions for
quantities and units used for light and other
electromagnetic radiation. Where appropriate, conversion
factors are also given.

Konec nahledu - text dale pokraduje v placené verzi CSN.



