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The International System of Units (SI) 

Å The SI is an essential part of modern society

Defining constants (h, c, NAΧύ

{L ōŀǎŜ ǳƴƛǘǎ όƳΣ ǎΣ ƳƻƭΧύ

SI derived units (m/s, m3Σ bΣ ²Χύ

{L ǇǊŜŦƛȄŜǎ όaΣ ƪΣ ҡΣ ƴΧύ



SI prefixes in everyday life
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The complete set of SI units

ÅIncludes the multiples and sub-multiples formed using SI prefixes

ÅSI prefixes allow use of SI units across a range of quantity sizes

ÅFundamental for effective communication across disciplines

1 nm 1 ˃ m 1 mm 1 m 1 km 1 Mm 1 Gm



ΨIǳƳŀƴ ǎŎŀƭŜΩ ƴǳƳŜǊƛŎŀƭ ǾŀƭǳŜǎ

9ƴǎǳǊŜǎ ƴǳƳŜǊƛŎŀƭ ǾŀƭǳŜ ƻŦ ǘƘŜ ǉǳŀƴǘƛǘȅ ǊŜƳŀƛƴǎ ƻƴ ǘƘŜ ΨƘǳƳŀƴ ǎŎŀƭŜΩ 
between 1 and 100, making them easier to comprehend & communicate

ά!Ƴƻǳƴǘ ŦǊŀŎǘƛƻƴ ƻŦ ǎǳƭŦǳǊ ƘŜȄŀŦƭǳƻǊƛŘŜƛƴ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜέ

SI Prefix notation

0.000000000011 mol/mol 1.1 x 10-11 mol/mol 11 pmol/mol

Hard to comprehend Easier to comprehend Easiest to comprehend

Decimal notation Scientific notation



Prefixes evolve in response to stakeholder need

Increase usage in communities where current 
range is not sufficient

Progress in science and technology requires 
an expanded range

Ensuring unofficial names do not become 
adopted de facto

The SI must 
respond otherwise 

non-SI solutions 
will appear



EM frequency, 
energy, 

radioactivity

SI formalised, 
standarsiation

drivers

electrical 
science & 

engineering

SI Prefixes over time

The SI needs to respond 
to rapid increases in:

üSize of data sets used 
in science & technology

üDetail with which the 
universe can be studied
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SI units for 
molecular 
quantities

data science, 
digitalisation, 
big science

ΨmyriaΩ 
formally 
added

nuclear 
physics, 

precision time

initial set of 
prefixes 
adopted



{L ŘŜŎƛƳŀƭ ǇǊŜŦƛȄŜǎ ŀǊŜ ǇǊŜŦŜǊǊŜŘ ƛƴ Řŀǘŀ ǎŎƛŜƴŎŜΧ
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Prevalence in the scientific literature (1992-2017)

Binary prefixes 
are standardized 
in IEC 80000-13



ΧŀƴŘ ƛƴ ŜǾŜǊȅŘŀȅ ƭƛŦŜ


