
Orders of magnitude In the 25 years since Physics Review began there have been enormous advances in 
imaging techniques. We can now ‘see’ objects so small, or so distant, that they could 
previously only be imagined. Here are just some of the many images that are now 
available to illustrate the immense range of sizes measured and studied by physicists

5 International Space Station (102 m)

This photograph was taken by a crew member on board the 
Discovery space shuttle and shows the Caspian Sea below the 
International Space Station (ISS). The ISS measures 109 m across 
its trusses and 73 m across the solar arrays.

7 Andromeda galaxy (1021 m)

This composite image of the Andromeda galaxy combines 
hundreds of observations made with the Hubble Space Telescope 
and is helping astronomers to study star formation. 

 The Andromeda galaxy is about 2 × 1021 m across and lies at a 
distance of about 2.5 × 1022 m from us. It is the largest and most 
distant object that that can be seen with the naked eye. On a very 
clear, dark night it appears as a very faint fuzzy patch (‘nebula’) in 
the constellation of Andromeda. 
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1 A crystal of manganese oxide (10–10 m)

Each atom in this crystal, imaged using a transmission electron 
microscope, is about 10–10 m in diameter. Once, it was said that 
imaging single atoms was impossible. Maybe one day there will 
be images showing individual quarks. 

3 Solar cell material (10−6 m)

This scanning electron microscope image shows silicon-based 
material used for photovoltaic cells. The large ‘lumps’ are about 
3–5 × 10−6 m across. 
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4 Human hair (10−4 m)

Small sizes are often compared to a human hair as it is a familiar 
object and among the smallest things we can see with the naked 
eye. Human hairs are typically about 1.5 × 10−4 m in diameter. 

6 Sun (109 m)

This solar filament was imaged using ultraviolet radiation by 
NASA’s Solar Dynamic Observatory. The Sun’s diameter is about 
1.4 × 109 m.

8 Hubble eXtreme Deep Field (1026 m)

The Hubble Space Telescope obtained this image by 
scanning an apparently ‘empty’ part of the sky. Each tiny 
blob is a galaxy. The most distant galaxies in the image are 
about 9 billion light years (8 × 1025 m) from us; their light 
was emitted when the universe was only about two-thirds 
its present age.

2 Strands of DNA (10−9 m)

These molecules were imaged using an atomic force microscope. 
A double-stranded DNA molecule is about 2.5 × 10−9 m wide and 
many tens of times longer when coiled up. If straightened out, 
each molecule would be several cm long.

Print out this At a glance at  
www.hoddereducation.co.uk/physicsreviewextras 

PhysicsReviewExtras


