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S cientists know the absolute size  
of microscopic subjects in microns 
(μm) or nanometres (nm), but 
it can be difficult to relate those 
to familiar objects. So often we 
deal with these while having 

little comprehension of just how diminutive 
they are. Here I have assembled SEM and CGI 
images that take us through progressive stages 
of magnification. 

We will start our journey with a typical 
hair. Humans have 100,000 hairs on the head, 
until you begin to lose them. Hairs typically 
survive for 3 or 4 years, so about 100 are shed 
(and mostly replaced) every day. Untrimmed, 
they would normally grow about half a metre 
in that time, though the longest hairs ever 
recorded measured 5.5 metres.     

From human hair to virus

While we may view regularly the 
smallest objects under laboratory 
conditions, it is a challenge to conceive 
of their minute size within a human 
context. Brian J Ford provides  
a six stage illustration, beginning  
the process with a single hair

3. bacteria 10,000x At this 
magnification we can see, 
lying near the erythrocyte, 
a chain of streptococci 
(top), bacilli and 
staphylococci (middle), 
and the causative agent 
of cholera, Vibrio cholerae 
(below). Bacteria  
are typically about  
1 μm across, and bacilli 
measure some 5 μm long. 
Most bacteria are pale 
cream-coloured in life.

2. split 300x Our 
hair image has now 
been split into ten 
divisions. One of 
those has itself been 
subdivided into ten. 
The erythrocytes have 
not been disturbed, so 
we have an object that 
we can relate to the 
later images. Although 
they’re coloured red 
in these pictures, 
erythrocytes are straw-
coloured when alive.

1. hair 300x Hairs measure 20-120 μm thick. This image is a composite light micrograph (for the colour) and SEM image (revealing detail) of  
a 100 μm hair. Three erythrocytes are superimposed. They measure 8 μm in life, but when dried for a microscope preparation they shrink to 7.2 μm.
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Let us take a coarse human hair measuring 
one-tenth millimetre in diameter, 100 μm – 
with three erythrocytes for scale – and divide 
it into ten strands, each 10 μm across. One 
of those is itself divided into ten (each now 
measuring 1 μm), and one of those is split 
into ten more, each just 100 nanometres (nm) 
in width, until we can see a parvovirus, the 
smallest virion we know. 

These pictures are scanning 
electronmicrographs and (in the case of the 
viruses) computer-generated imagery, colorised 
and then superimposed to give a vivid 
impression of their relative size. A particle 
that measures just 25 μm across is the smallest 
object we can perceive with the unaided eye. 
Four of these scanned erythrocytes, side by 
side, would measure about 25 μm.  
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4. staphs 40,000x 
Dividing this subdivided 
hair once more we can 
see there are diminutive 
particles visible beyond 
the staphylococci.  
These subdivisions  
of the hair image 
measure one-tenth  
of a micron (100 nm) 
across. We are now 
moving past the realm 
of bacteria, and into the 
size-range where typical 
viruses start to emerge.

5. corona 180,000x 
Strung along the 
repeatedly-divided hair, 
on a strand roughly  
one-tenth of a micron 
across, we can now 
clearly see virus 
particles. These are 
coronaviruses, about  
the same size as the  
’flu virus. Coronaviruses 
are up to 120 nm across. 
Although we customarily 
portray them as 
spherical, they are  
often ovoid and look 
more like a partly 
deflated party balloon.

6. parvo 500,000x The smallest virus of all is the parvovirus (shown here in blue), 
comprising some 5,000 atoms and the most diminutive pathogen we know.  
Each measures no more than 20 nm in diameter and they are roughly the size  
of the prions which cause scrapie, vCJD, and mad cow disease. 
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live zoom from 

hair to virus, scan 
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