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The International System of Units (SI) 

• The SI is an essential part of modern society

Defining constants (h, c, NA…)

SI base units (m, s, mol…)

SI derived units (m/s, m3, N, W…)

SI prefixes (M, k, µ, n…)



SI prefixes in everyday life
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The complete set of SI units

• Includes the multiples and sub-multiples formed using SI prefixes

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

• Fundamental for effective communication across disciplines

1 nm 1 μm 1 mm 1 m 1 km 1 Mm 1 Gm



‘Human scale’ numerical values

Ensures numerical value of the quantity remains on the ‘human scale’ 
between 1 and 100, making them easier to comprehend & communicate

“Amount fraction of sulfur hexafluoride in the atmosphere”

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:

➢ Size of data sets used 
in science & technology

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

data science, 
digitalisation, 

big science

‘myria’ 
formally 
added

nuclear 
physics, 

precision time

initial set of 
prefixes 
adopted



SI decimal prefixes are preferred in data science…
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Prevalence in the scientific literature (1992-2017)

Binary prefixes 
are standardized 
in IEC 80000-13



…and in everyday life



Requirements of data science and digital storage

Acceleration expected from digitalisation, quantum computing, IoT, 6G



What is bigger than a yottabyte?
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Need for an 
expanded range of 

prefixes

Danger of 
unofficial names 
being adopted

Official SI prefixes 
must be provided 

instead



Symmetrical extension to sub-multiples

• Technical areas such as particle physics and astronomy would benefit

• The jansky (Jy) is a non-SI unit of spectral flux density used in radio astronomy

• State-of-the-art targets sources below 100 µJy = 10−30 W m−2 Hz−1
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Symbols

only ‘r’ and ‘q’ 
available: used 
in reverse order 
alphabetically

Symbols

capitals for 
multiples; lower 

case for sub-
multiples

Names

multiples       
end in ‘a’;      

sub-multiples 
end in ‘o’

Names

loosely based on 
Greek for 9 and 
Greek & Latin 

for 10

New SI prefixes – following recent precedent 

Multiplying factor Name Symbol

1027 ronna R

10-27 ronto r

1030 quetta Q

10-30 quecto q



24 SI prefixes covering 60 orders of magnitude

Useful, timely, low risk addition 
to the SI

Essential for areas with a 
pressing need 

Remains optional, but useful, 
for wider use

Promotes effective, unified 
communication in science
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