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In scientific texts, expression of units, measures and 
quantities follows the ‘Système international d’unités’ (SI). 
This system is guarded by the Conférence Générale des 
Poids et Mesures1 and is elaborated by the International 
Standards Organization (ISO). Their standard ISO/IEC 
80000, completed in 2009, presents the International System 
of Quantities (ISQ).2 ISO/IEC 80000 replaces ISO 31.

Only a summary of the basic principles and some 
applications is presented here. Editors (and others) will find 
more extensive information in chapter 12 of Scientific Style 
and Format.3 This book gives valuable advice on several 
aspects beyond the scope of this chapter.

Several websites also present more or less comprehensive 
summaries of the SI; for example www.bipm.org/en/
si/, physics.nist.gov/cuu/units/ and lamar.colostate.
edu/~hillger/pdf/Practical_Guide_to_the_SI.pdf.

Quantities, units and symbols
In measurements we distinguish units, quantities and 
values. A unit is a standard quantity with which other 
quantities of the same kind are compared to express their 
value. For example, ‘length’ is a quantity, ‘metre’ a unit, and 
‘4.6’ a numeric value, allowing us to say that “the length 
is 4.6 metre”. The SI has 7 base quantities (dimensions), 
each with its corresponding unit, as shown in Table 1. Each 
quantity and each unit has a symbol, which is also shown 
in Table 1.

Table 1. SI base quantities and units and their symbols

Quantity Quantity 
symbol*

Dimension 
symbol

Unit Unit 
symbol

Length l L metre m

Mass m M kilogram kg

Time t T second s

Electric current I, i I ampere A

Thermodynamic 
temperature

T Θ kelvin K

Amount of 
substance

n N mole mol

Luminous 
intensity

Iv J candela cd

* Symbols for quantities are not mandatory.

Other quantities, with their corresponding units, are 
derived from the seven mentioned in Table 1. Some of 
these derived quantities and units have symbols of their 
own, some are expressed in compound units. Table 2 lists 
the 22 derived quantities and units with special names and 
symbols. 
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Table 2. Derived units with special names and symbols

Quantity Unit Unit 
symbol

In terms 
of other 
SI units

Absorbed dose, specific 
energy, kerma

gray Gy J/kg

Activity (radionuclide) becquerel Bq s–1

Capacitance farad F C/V
Catalytic activity katal kat mol/s
Celsius temperature degree 

Celsius
°C K

Dose equivalent sievert Sv J/kg
Electric charge, amount 
of electricity

coulomb C s·A 

Electric conductance siemens S A/V
Electric potential 
difference, electromotive 
force

volt V W/A

Electric resistance ohm W V/A
Energy, work, amount 
of heat 

joule J N·m

Force newton N m·kg·s–2

Frequency hertz Hz s–1

Illuminance lux lx lm/m2

Inductance henry H Wb/A
Luminous flux lumen lm cd·sr
Magnetic flux weber Wb V·s
Magnetic flux density tesla T Wb/m2

Plane angle radian rad m/m
Power, radiant flux watt W J/s
Pressure, stress pascal Pa N/m2

Solid angle steradian sr m2/m2

Many non-SI units are allowed to be used in combination 
with the SI, such as gauss (G), millimetre of mercury 
(mmHg) and dalton (Da). Table 3 lists these accepted 
non-SI units. Note that minute, hour and day are accepted 
non-SI units but year is not. There are also numerous units 
whose use is discouraged by the Conférence Générale des 
Poids et Mesures. Conversion factors to the SI for such units 
are available on the website of the Bureau International 
des Poids et Mesures: www.bipm.org/en/si/si_brochure/
chapter4/conversion_factors.html.
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Table 3. Non-SI units that are accepted for use together with 
SI units

Quantity Unit* Unit 
symbol

In terms of SI units

Acceleration gal Gal 10−2 m/s2

Area barn** b 10–28 m2

Area hectare** ha 104 m2

Dynamic 
viscosity

poise P 0.1 Pa·s

Energy electronvolt eV approx. 
1.602 176 53·10–19 J

Energy erg erg 10−7 J
Force dyne dyn 10−5 N
Illuminance phot ph 104 lx
Kinematic 
viscosity

stokes St 10−4 m2/s

Length ångstrom** Ǻ 10–10 m
Length astronomical 

unit
ua approx. 

1.495 978 706 91·1011 
m

Length nautical 
mile**

1852 m

Logarithmic 
ratio quantity

bel, decibel B, dB

Logarithmic 
ratio quantity

neper Np

Luminance stilb sb 104 cd/m2

Magnetic field œrsted Oe (103/4π) A/m
Magnetic flux maxwell Mx 10−8 Wb
Magnetic flux 
density

gauss G 10−4 T

Mass dalton, 
unified 
atomic mass 
unit

Da, u approx. 
1.660 538 86·10−27 kg

Mass tonne t 103 kg
Plane angle degree ° (π/180) rad
Plane angle minute ’ (π/10 800) rad
Plane angle second ” (π/648 000) rad
Pressure bar** bar 105 Pa
Pressure millimetre 

of mercury
mmHg approx. 133.322 Pa

Speed knot** kn 1852/3600 m/s
Time day d 86 400 s
Time hour h 3600 s
Time minute min 60 s
Volume litre L or l 1 dm3

*Note: some reference works list more units as allowed to be 
used with SI units (notably curie, röntgen, rad and rem), but 
this is not in accordance with the Conférence Générale des 
Poids et Mesures1.
**Scientific style and format3 discourages the use of these units.

Typography and layout
Symbols of units are always in roman (upright) type, 
regardless of the type used in the surrounding text (as in 
Tables 1-3). Unit symbols are not abbreviations and should 
not be followed by dots. Both names and symbols of units 
are set in lower case, except symbols of units that are 
named after a person: these symbols have an initial capital 
(the symbol of the ampere is A, that of the hertz is Hz, etc.). 
Another exception is the litre symbol, which may be either 
lower case l or upper case L.

Symbols of quantities are to be set in italic (sloping) type, 
as shown in Table 1. However, if a quantity is represented 
by an abbreviation that is not a symbol, this abbreviation 
is set in capital roman type: ADI (acceptable daily intake), 
CI (confidence interval), CL (clearance), MIC (minimum 
inhibitory concentration), etc. Symbols for dimensions are 
in sans-serif roman capitals.

If quantities are much larger or smaller than the unit they 
are expressed in, prefixes are used to indicate multiples of 
the units (mostly in steps of 103 or 10–3): 1 mN (millinewton) 
= 10–3 N; 4 Ms (megasecond) = 4 106 s; 0.7 TT (teratesla) 
= 0.7 1012 T. The SI prefixes are listed in Table 4. Only one 
prefix is allowed, so 5 hkm should be rewritten as 500 km 
or 0.5 Mm. Note that in the base unit ‘kg’, ‘k’ is the ‘kilo’ 
prefix of ‘gram’. Prefixes, like units, are always set in roman 
type.

The use of prefixes k, M, G etc. to indicate 1024, 10242, 
10243 etc. bits, bytes etc. (as in kB, MB, GB) is not in 
accordance with SI regulations. The names and symbols for 
the prefixes corresponding to 210, 220, 230, 240, 250 and 260 are, 
respectively: kibi (Ki); mebi (Mi); gibi (Gi); tebi (Ti); pebi 
(Pi); and exbi (Ei). Thus, for example, one kibibyte would 
be written: 1 KiB = 210 B = 1024 B, where B denotes a byte.4

According to the SI guidelines spaces should be used:
•	 between numerical value and unit name or symbol:      

6 dm, 1.8 watt, 23 °C; also in adjectival sense: a 25 kg 
sphere, not a 25-kg sphere; only when the full unit 
name is used in adjectival sense, a hyphen is used: a 
25-kilogram sphere

•	 on either side of mathematical operators: 4 – 1; 2 < x < 6 
•	 before a percentage symbol: 79 %; 0.15 % (according to 

the official SI brochure1, but Scientific style and format 
recommends not to use a space after a non-letter 
symbol3)

•	 after currency abbreviations: EUR 723, GBP 59.95.

No spaces should be used:
•	 after plus, minus or plus-or-minus signs that designate 

positive or negative values: –2, ±3.5
•	 after currency symbols: €723, £59.95
•	 before the °, ’ and ” signs when these indicate a plane 

angle: +38° 34’ 24”
•	 between quantities that are multiplied together: 2c, xy
•	 on either side of parentheses etc.: 2(a – b)(a + b);
•	 before or after superscripts or subscripts: xya–2z, sin2a
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When numeric values are given, the unit symbols must 
always be used, with a space between the number and the 
symbol: 34.5 mW; not 34.5 milliwatt.

For further discussions about presentation see the 
chapter about editing and presenting numbers, Chapter 1.5.

A value may be represented by a letter indicating that 
this value is variable or unknown; this letter is then set 
in italic type. If a letter indicates a constant value, it is set 
in roman type. Thus, l = x m means that the length l is a 
(yet) unknown number of x metre, while l = ax m means 
that l (in metre) can be calculated from the variable x by 
multiplication with the constant a.

When mathematical expressions are printed in the body 
of the text, try to eliminate fractions with horizontal lines, 
exponents with more than one level, square root symbols 
and everything else that distorts the vertical layout. 

If more than one set of parentheses is needed in a 
mathematical expression, use (), [] and {} consecutively 
from inward to outward: {[()]}. If more than three levels 
of enclosures are necessary, use the same sets in the same 
order again, but in a bold type.

Avoiding confusion
The correct use of lowercase and uppercase, and of italic and 
roman type may be essential for the correct interpretation 
of an expression. For example:

Table 4. SI unit prefixes

Multiple Prefix Symbol
1 000 000 000 000 000 000 000 000 yotta Y

1 000 000 000 000 000 000 000 zetta Z
1 000 000 000 000 000 000 exa E

1 000 000 000 000 000 peta P
1 000 000 000 000 tera T

1 000 000 000 giga G
1 000 000 mega M

1000 kilo k
100 hecto h

10 deca or deka da
1 unit
0.1 deci d
0.01 centi c
0.001 milli m
0.000 001 micro μ
0.000 000 001 nano n
0.000 000 000 001 pico p
0.000 000 000 000 001 femto f
0.000 000 000 000 000 001 atto a
0.000 000 000 000 000 000 001 zepto z
0.000 000 000 000 000 000 000 001 yocto y

Therefore write a/b or a·b–1 in stead of b
a

, (d2 – 1)1/2 instead 
of         a and exp(c2 + 1) instead of ec2 + 1. √ (d2-1)      

m is both metre (unit) and milli (prefix)
m is mass (quantity)
M is mega (prefix)
M is electrical inductance (quantity) and molar mass 

(quantity)
t is tonne (unit)
t is time (quantity)
T is both magnetic flux density (quantity), tesla (unit), 

and tera (prefix)
T is temperature (quantity)
To prevent confusion, a centered dot or a space is inserted 

between compound units. Thus, ‘m·s’ or ‘m s’ means ‘metre 
second’ (also written as ‘metre-second’) while ‘ms’ means 
millisecond.

Avoid the use of more than one slash in an expression, 
because a/b/c is ambiguous: it may mean a/(b/c) but also 
(a/b)/c. Therefore, kilograms per litre per day should be 
represented by kg/(l·d) or by kg·l–1·d–1.

Do not confuse readers with values like 3.7 ± 0.2 10–6 
(implying that ‘10–6’ applies only to ‘0.2’) when actually      
3.7 10–6 ± 0.2 10–6 is meant; this greatly increases uncertainty 
(with the quantity, not with the reader).

An important responsibility of editors is to eliminate 
ambiguity, like that in the preceding sentence. Readers 
are inclined to attach great value to quantities and values. 
Editors must take care that readers are not misled, certainly 
not by inaccurate presentation.
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