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WELCOME to our season of 
weekly public open evenings 

which will run through to the end 
of March. Each night starts promptly 
with a short talk at 7.15pm in the 
lecture theatre: tonight Colin DeGraf 
will be giving his talk Black holes: 
Where do they come from, and 
where are they now?

The talk is followed by an oppor-
tunity to observe if (and only if…) 
the weather is clear. The Cambridge 
Astronomical Association will pro-
vide a floorshow outdoors on the 
Observatory lawns, relaying live im-
ages from modern telescopes with 
a commentary. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes will be open for unaided 
eye observations, along with the 
16-inch telescope. If we’re unlucky 
and it’s cloudy, we’ll offer you a cup 
of tea as compensation after the talk, 
with some more astro-information 
in the lecture theatre for those who 
want to stay on.

TONIGHT’S SPEAKER

Colin DeGraf
Black holes: Where do they come from, and 
where are they now?
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If you have any questions, suggestions or 
comments about the IoA Open Evenings 
– please contact Carolin Crawford at 
csc@ast.cam.ac.uk. We tweet current astro-
news and events as IOACOA.

www.ast.cam.ac.uk/public

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

Celestial Cat meets 
Cosmic Lobster

The Cat’s Paw Nebula (NGC 6334, 
upper right) and Lobster Nebula 

(NGC 6357, lower left). Credit: ESO

ASTRONOMERS have for a long time 
studied the glowing, cosmic clouds of 
gas and dust catalogued as NGC 6334 
(Cat’s Paw Nebula) and NGC 6357 
(Lobster Nebula).  The shapes of the 
clouds have led to their memorable 
names, and astronomers have now 
published this gigantic new image. 
With around two billion pixels in the 
original image this is one of the largest 
images ever released by  the European 
Southern Observatory (ESO).

NGC 6334 is located about 5500 
light-years away from Earth, while 
NGC 6357 is at a distance of 8000 light-
years. Both are in the constellation of 
Scorpius (The Scorpion), near the tip 
of its stinging tail.

The three toepads of the Cat’s 
Paw Nebula, as well as the claw-like 
regions in the nearby Lobster Neb-
ula (orange-red in the image), are 
huge regions of gas — predominantly 
hydrogen — illuminated by the light of 
very bright young stars. With masses 
around 10 times that of the Sun, these 
hot stars radiate intense ultraviolet 
light. When this light encounters 
hydrogen atoms still lingering in the 
stellar nursery that produced the 
stars, the atoms in the cloud become 
ionised, causing the vast, cloud-like 
objects to glow.

SATURN’S B RING - FINER THAN EVER

Newly released images showcase 
the incredible closeness with which 
NASA’s Cassini spacecraft, now in its 
“Ring-Grazing” orbits phase, is observ-
ing Saturn’s dazzling rings of icy debris.

The views are some of the clos-
est-ever images of the outer parts of 
the main rings.  Although Cassini saw 
these features earlier in the mission, 
the spacecraft’s current, special orbits 
are now providing opportunities to see 
them in greater detail. The new images 
resolve details as small as 0.3 miles, 
which is on the scale of Earth’s tallest 
buildings.

A region in Saturn's outer B ring. NASA's Cassini 
spacecraft has viewed this area at a level of 
detail twice as high as before.
Credit: NASA/JPL-Caltech/SSI
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Scientists have found that the centre of Jupiter 
contains the letter “i”.

Scott’s joke of the week

PENUMBRAL LUNAR ECLIPSE 10TH FEB

If you are up late on Friday night, you 
may just catch a glimpse of the moon 
passing through the Earth’s penumbral 
shadow. This penumbral lunar eclipse 
will be visible from Cambridge from 
around 22:30 on Friday, 10th Feb. and 
will reach its maximum at 00:45. 

During a penumbral eclipse the 
moon is slightly dimmed by the diffuse 
‘outer shadow’ – or penumbra - of the 
Earth. If an astronaut were on the 
moon during a penumbral eclipse, they 
would see a partial eclipse of the Sun 
by the Earth, although not the total 
solar eclipse that they would see during 
a full lunar eclipse on Earth.

For more information visit www.
skyandtelescope.com/astronomy-
news/feb-10th-penumbral-lunar-
eclipse

ASTRONOMERS have identified the 
farthest gamma-ray blazars, a type of 
galaxy whose intense emissions are 
powered by supermassive black holes. 
The light from the most distant object 
began its journey to us 12.3 billion 
years ago when the universe was just 
1.4 billion years old.

Astronomers think that the high-en-
ergy emissions of blazars are powered 
by matter heated and torn apart as it 
is accreted onto a supermassive black 
hole in the centre of a galaxy – a black 
hole with a mass at least a million 
times that of the Sun. A small part 
of this infalling material becomes 
redirected and accelerated into a pair 
of jets, which blast outward in opposite 
directions at nearly the speed of light. 
When one of the jets happens to point 
directly toward Earth, the object is clas-
sified as a blazar. These objects appear 
bright in all forms of light, particularly 
in high-energy gamma rays.

Blazars tend to be very distant from 

Earth, and thus observing them gives 
us a glimpse of what they looked like in 
the past. Five new gamma-ray blazars 
have now been detected whose light 
began its journey to Earth back when 
the universe was between 1.9 and 1.4 
billion years old. Astronomers are now 
debating how these huge black holes 
could have formed while the universe 
was so young, and the team plans to 
continue a deep search for additional 
far-away blazars.

Very young and extreme blazars

A RECENTLY discovered solitary ice 
volcano on the dwarf planet Ceres 
may have some hidden older siblings. 
Scientists have now tested a likely way 
such mountains of icy rock – called 
cryovolcanoes – might disappear over 
millions of years.

The cryovolcano Ahuna Mons on 
Ceres is about 2.5 miles tall and lies 

conspicuously alone on the dwarf 
planet Ceres that orbits between 
Jupiter and Mars. Adding to the puzzle 
are the steep sides and well-defined 
features of Ahuna Mons – usually signs 
of youth in a geological context. This 
opens up two possible explanations: 
Ahuna Mons formed relatively recently 
(in an otherwise inactive world) and is 
now alone. Or, the cryovolcano is not 
alone or unusual, and there is some 
process on Ceres that has destroyed 
its predecessors and just left the young 
Ahuna Mons.

Ceres has no atmosphere, so the 
processes that wear down volcanoes 
on Earth (wind, rain and ice) are not 
possible on the dwarf planet. Astron-
omers have therefore hypothesized 
that so-called ‘viscous relaxation’ could 
play a role. Viscous relaxation is the 
idea that just about any solid will flow, 
given enough time. For example, a cool 
block of honey appears to be solid. But 
if given enough time, the block will 
flatten out until there is no sign left of 

the original block structure. Volcanoes 
on Earth are not affected by this be-
cause they are made of rock, but Ceres’s 
volcanoes contain ice – making viscous 
relaxation possible. Therefore, older 
cryovolcanoes on Ceres could have 
flattened out due to this process over 
millions of years making them harder 
to discern on its surface now.

From computer models, physicists 
have found that Ahuna Mons would 
need to be composed of more than 
40 percent water ice to be affected by 
viscous relaxation and should be flat-
tening out at a rate of 30 to 160 feet per 
million years. At this rate, cryovolca-
noes could become impossible to dis-
cern in hundreds of millions to billions 
of years. Given that Ahuna Mons is at 
most 200 million years old, it may not 
have had time to deform just yet.

To further test this theory, astro-
physicists are looking for flattened 
remnants of older cryovolcanoes on 
Ceres, which could help to find out 
more about its past.

Vanishing ice volcanoes on Ceres?

Mosaic of images of Ahuna Mons – a solitary 
ice volcano on Ceres. The images were taken 
from NASA’s Dawn spacecraft, 240 miles above 
the surface. Credit: NASA

Artist’s impression of a black-hole-powered 
galaxy called a blazar. Credit: M. Weiss/CfA


