
 

Giant methane storms on Uranus

March 2 2015, by Helen Maynard-Casely

  
 

  

Uranus as seen by NASA’s Voyager 2 Credit: NASA/JPL-Caltech

Most of the times we have looked at Uranus, it has seemed to be a
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relatively calm place. Well, yes its atmosphere is the coldest place in the
solar system. But, when we picture the seventh planet in our solar system
invariably the image of a calming blue hazy disc that the spacecraft
Voyager 2 took in 1986 comes to mind.

However, all we have previously known about the atmosphere of Uranus
has been 'thrown to the wind' with observations made last year.

In August 2014 a group led by Imke de Pater pointed the Keck telescope
at Uranus and were a little bit surprised to see storms raging. It wasn't as
though clouds haven't been seen before, but the clouds they spotted last
year were very much brighter than any seen before. The fact that the
storms are bright in the methane spectrum isn't a surprise – Uranus, and
its neighbour Neptune, are pretty much just big balls of methane, water
and ammonia (but it does make for a snigger-worthy headline).

The storms are described in a paper recently published in Icarus, with
the pre-print available here. After the first observations, the group put
out a call to amateur astronomers to see if they could also observed this
unusual activity too. They did, and with this information the group built
a case to point the Hubble Space telescope at Uranus, which happened in
October. Again, they saw large storms, showing that what they had seen
in August hadn't been a one off event - the weather report on Uranus is
looking rather unsettled.
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http://www.americaspace.com/?p=71885
http://www.space.com/526-images-reveal-clouds-planet-uranus.html
http://www.sciencedirect.com/science/article/pii/S001910351500007X
http://arxiv.org/abs/1501.01309
http://newscenter.berkeley.edu/2014/11/12/amateur-professional-astronomers-alike-thrilled-by-extreme-storms-on-uranus/


 

  

Light from Uranus, as captured from my backyard in Sydney. The dips in the
spectrum mainly correspond to methane (positions of the methane absorption is
shown by the blue lines). Credit: Andy Casely

Uranus was the first planet to be discovered in the 'recent' era of science.
All the planets up to Saturn were observed to be different 'wandering'
stars by many ancient cultures – so we'll never know who first spotted
them. But Uranus was first observed in 1690 by John Flamsteed. He
plotted it six times – but didn't realise it was different from any other
star (he catalogued it to be 64 Tauri). The French astronomer Pierre
Lemonnier also observed Uranus, but didn't distinguish it from the other
stars he was watching. It was William Herschel who realised, in 1781
after thinking it was a comet, that he'd seen a planet orbiting further
from the sun than Saturn.

Despite knowing where it was for over 300 years, we've only in the last
decade started to take a detailed view of the Northern hemisphere of
Uranus. The observations made by de Pater and her team are the first
time this giant region of our solar system has been surveyed by modern
telescopes from Earth. This is because of the very strange rotation,
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which makes Uranus pretty unique.

Our Earth rotates on its axis tilted only slightly from being straight up (if
we define up as being perpendicular to a planet's orbital plane). It is this
tilt that drives our seasons.

Uranus has the most extreme tilt of axis in the whole solar system, it is
inclined 98° from up. This means Uranus has the most extreme seasons
– as each hemisphere of the planet faces the sun as it orbits (a cycle that
take 84 years). The upshot is that as the Northern hemisphere has been
in winter until recently, and from Earth we have been unable to see it. In
2007 Uranus reached it's equinox, with the equator pointing at the sun
and each of the two hemispheres illuminated.

  
 

  

The storms on Uranus, as seen from the Keck telescope. Credit: Imke de Pater
(UC Berkeley), Larry Sromovosky and Pat Fry (U. Wisconsin), and Heidi
Hammel (AURA)

The group observed Uranus with the Keck telescope as it past equinox
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http://www.keckobservatory.org/recent/entry/cosmic_matters_stormy_weather_on_uranus


 

seven years ago. They expected to see storm activity, as parts of the
planet that haven't seen the sun in 20 years started to come to light. They
thought it has gone quiet again, which is why 2014's storms took them by
surprise. Added to this is the fact the storms are flaring up in the
Northern hemisphere, the part of Uranus that is entering its spring, and
thought not to have warmed up from its prolonged winter yet.

Where is the energy to drive these storms coming from? That's the
mystery. Storms on the other gas giants are thought to be fed by energy
from their dynamic interiors. Voyager 2 saw that Uranus should have a
dynamic interior (it has an active magnetic field like Neptune) but that
little of this energy is reaching the atmosphere. This is why Uranus is the
coldest planet in our solar system, parts of the atmosphere were observed
to be a chilly -224°C.

  
 

  

Uranus' strange orbit explained. Credit: M. Showalter/M. Gordon/SETI Institute
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What this observation of these giant storms really does highlight, is just
how little we know about our solar system's giant icy planets Uranus, and
its neighbour Neptune. In the light of the fact that missions like Kepler
are finding many other similar planets orbiting distant stars, we really
need to sort this out. Hopefully knowing more about our 'local' planets
will mean that we can understand much more about those further away.

Meanwhile, while we in Australia may have past our summer – think of
the Southern hemisphere of Uranus where a 20-year winter is coming….

This story is published courtesy of The Conversation (under Creative
Commons-Attribution/No derivatives).
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