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What do we know 
about Proxima b?

YOUR FREE PHYSICS REVIEW UPDATE

Next page

Alpha Centauri looks, to the naked eye, like the 
brightest star in the constellation Centaurus, 
but viewed through a telescope it is a system 

of (at least) three stars: Centauri A, Centauri B and 
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Proxima Centauri. Proxima Centauri is a red dwarf 
star, 0.123 times the mass of the Sun. You can see 
Alpha Centauri from the southern hemisphere, close 
to the Southern Cross. At a distance of 4.24 light years, 
Proxima Centauri is the closest star to the Sun. This 
means that the planet Proxima b, orbiting Proxima 
Centauri, is the closest one to Earth that is outside our 
Solar System.

Carol Tear explores the implications of the 
discovery of a planet orbiting the nearest 
star outside our Solar System



Further reading
ESO announcement: www.tinyurl.com/hfny2wh

How the Doppler method works:  
www.palereddot.org/696-2
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How do we know it’s there?
The planet, named Proxima b, was found with the ESO 
(European Southern Observatory) 3.6 m telescope, 
using the HARPS (high accuracy radial velocity planet 
searcher) spectrograph.

Two bodies both orbit about their centre of mass, as 
shown in Figure 1. As the star orbits, it moves towards 
and away from the Earth so that its radiation received 
on Earth is Doppler shifted: as the star moves towards 
Earth the frequency of the radiation increases and 
its wavelength decreases, this is sometimes called a 
blue shift.  When the star moves away from Earth the 
wavelength increases — a red shift.
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Figure 1 Celestial bodies and centres of mass

The HARPS spectrograph was used to observe 
the lines of thorium and argon in the spectra from 
Proxima Centauri and compared with lines from a 
thorium argon lamp on Earth. The wavelength varied 
periodically, indicating the presence of a planet. The 
orbital period is 11.2 days, and calculations using the 
speed deduced from the Doppler shift showed that 
Proxima b is 1.3 times the mass of Earth.

 What is it like?
Proxima b is closer to its star than Mercury is to the Sun, 
but as a red dwarf star, Proxima Centauri is much cooler 
than the Sun and its peak wavelength is in the infrared 
range. This means Proxima b could have liquid water, 
and is considered to be in the habitable or Goldilocks 
zone (i.e. ‘just right’) for life to exist. But it is so close 
to the star that it probably orbits with the same side 
facing the star at all times, making one side hot and one 
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Questions
1 Calculate how long it would take a spacecraft 

travelling at the speed of Voyager 1 to reach 
Proxima b.

2 NASA estimated that a 320 km diameter laser 
sail could reach Proxima b in 12 years. What 
constant speed would this journey need?

3 The temperature of Proxima Centauri is 
3042 K. Use Wien’s law to calculate the peak 
wavelength and show that it is in the infrared.  

cold, and we don’t know if it has any atmosphere, or a 
magnetic field to protect it from stellar flares.

Visit or probe?
The fastest manned transport on record is the re-entry 
of Apollo 10 at 39 897 km h–1. To travel 4.24 light years at 
this speed would take 114 776 years. Voyager 1’s speed 
on leaving the Solar System was about 62 140 km h–1, 
but at that speed it would still take thousands of years. 
Theoretical technologies such as ion drives, nuclear 
thermal propulsion or laser sails may be able to cut this 
time considerably, but, even when spacecraft arrive, the 
signals they send will take 4.24 years to reach Earth. 

Look out for more coverage of Proxima b in Physics 
Review in 2017.
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