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Supporting the professionals

Collaboration between professional and 
amateur astronomers has a long and suc-
cessful history. Take Jupiter. In early 1994 
scientists discovered that the Shoemaker–
Levy 9 comet was fragmented and they 
observed parts of it hitting the giant planet 
in July that same year. It was an impressive 
series of collisions leaving traces visible 
for months. Many professional astrono-
mers believed they had witnessed a once-
in-a-lifetime event, something that would 
only be observed once in a century, or 
possibly longer.

In 2009, however, Anthony Wesley, an 
Australian amateur astronomer, saw an 
unusual small dark patch during his obser-
vations of Jupiter. He accurately identified 
it as the trace of an impact in the planet’s 
atmosphere and alerted the professional 
and amateur communities, who later 
proved him right. A year later, he and other 
amateurs observed two flashes on Jupiter – 
a tell-tale sign of a smaller body hitting the 
planet’s atmosphere – and found further 
impacts in 2012 and 2016. 

All these discoveries were observed 
simultaneously by several amateurs, dem-
onstrating the large observation coverage 
that they provide. The discovery has now 
led scientists to ponder the frequency of 
such impacts and to refine their model of 
small-body distributions, which could yield 
better estimates of the age of crater-hit bod-
ies. This issue may well again be answered 
by amateur observations and analysis. 

This remarkable progress has been due 
to the equipment that amateur astronomers 
use to observe planets in our solar system 
becoming ever more complex in recent 
years as technology has developed. In the 
1990s amateurs used charged coupled 
devices but a decade later they were already 
using simple webcams to film planets. Dur-
ing this time, amateurs began to use tech-
niques to image planets with a quality equal 
to that professionals had produced 20 years 
before. With imaging-sensor development 
driven by a huge consumer market and 
many industrial applications, the world-
wide community of amateur astronomers 
now routinely uses top-quality yet afford-
able cameras to film planets. With their 
own advanced processing software, ama-
teurs can reach the limit of their 20–40 cm 

telescopes and produce high-resolution 
images at visible wavelengths, detailing 
fine atmospheric phenomena.

Professional observations, on the other 
hand, are driven by ground-based 10 m tele-
scopes that work in the infrared. These are 
mostly used to observe distant objects and 
are rarely used to study Earth’s neighbour-
ing planets. The best images of planets are 
produced by space-based instruments, such 
as the Hubble Space Telescope (when they 
are aimed at them, that is), while fly-by mis-
sions or orbiters usually focus on specific 
targets such as a planet’s satellites, rings or 
magnetic field. This is where the two com-
munities can come together: with plenty of 
time on their hands, amateurs can provide 
regular, high-quality images of planets, 
while professionals can call on them for 
support whenever they want to study a spe-
cific phenomenon.

This type of collaborative working has 
arisen over the last 10 years, which has 
seen the number of publications co-written 
by planetary science professionals and 
amateurs shoot up by a factor of 20. Every 
new atmospheric point of interest – be it 
the reddening of ovals in Jupiter’s atmos-
phere, storm cloud sources on Saturn, or 
even Uranus and Neptune’s cloud activity 
– has been studied not only from profes-
sional telescopes but amateur ones too. 
Amateur observations are also increasingly 
being used by researchers to justify bigger 
telescopes spending time on such sources 
to deliver more accurate observations.

Leading amateur astronomers are ana-
lysing their colleagues’ images, estimat-
ing the wind speeds on the upper gaseous 
planet atmospheres, confirming cloud 
detections and presenting their results at 
professional meetings. Some are also devel-
oping advanced software for processing or 
analysing their own images to create equiv-
alent tools to those professionals have used. 
Some lucky amateurs even have access to 
1 m professional telescopes that they use for 
their own observations.

These and other endeavours by ama-
teur astronomers have been recognized by 
planetary scientists, such as NASA’s call for 
them to support the Juno mission to Jupiter 
when it arrives at the planet on 4 July. A 
workshop held in Nice in May – attended 
by 33 amateurs and senior professional 
astronomers – involved discussions about 
how to work best together on the mission 
and study Jupiter in general. The plans 
include high-resolution amateur observa-
tions of Jupiter’s atmosphere during the 
mission to help determine what features 
the Juno camera will aim at. Another gen-
eral target for amateurs is to continue look-
ing for impacts on Jupiter to improve our 
knowledge of such events. 

The contribution that amateurs play in 
astronomy is clear. An amateur astronomer 
observing planets can easily contribute by 
sharing observations on existing databases, 
user groups and on the Internet, or partici-
pating in specific observations or analyses. 
What a wonderful time it is now for ama-
teurs to see their childhood passion turn 
into real science. For them it must feel like 
Christmas every day. 

Marc Delcroix says that amateur 
astronomers can play a key role 
when it comes to future 
planetary missions

Impact zone It was once thought that objects hit 
Jupiter’s atmosphere every 100 years, but in 2009 
Australian amateur astronomer Anthony Wesley 
helped turn that view on its head.

Marc Delcroix is director of the 
French Astronomical Society’s 
planet section, e-mail delcroix.
marc@free.fr
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Amateurs are 
estimating wind 
speeds, confirming 
cloud detections and 
presenting their 
results at 
professional 
meetings


