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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when Laura 

Keating will tell us how quasars were 
first discovered, what their link to 
black holes is, and why astronomers 
are studying them today to learn 
about how galaxies evolve.

Her talk will be followed by an 
opportunity to observe if (and only 
if…) the weather is clear.

The Cambridge Astronomical 
Association (CAA) will provide an 
outdoors floorshow relaying live im-
ages from three modern telescopes, 
with commentary.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will also be open for observing, 
along with the new 16-inch tel-
escope in its own dome.

If we’re unlucky and it’s cloudy, 
we’ll offer you a cup of tea after the 
talk as compensation, and the CAA 
will provide further astro-information 
in the lecture theatre for those who 
want to stay on.
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If you have any questions, suggestions or 
comments about the IoA Open Evenings, 
please get in touch with either Carolin 
Crawford at csc@ast.cam.ac.uk or Sonali 
Shukla at sshukla@ast.cam.ac.uk. We tweet 
current astro-news and events as IoACOA.
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ASTRONOMERS have measured the 
temperature of large grains of dust 
in the planet-forming disc around a 
young star.

2MASS J16281370-2431391 is just 
one of many young stars contained 
in a crowded region of star formation 
about 400 light-years from Earth.

It is surrounded by a protoplan-
etary disc of gas and dust that marks 
the early stages of planetary forma-
tion. This particular disc is seen nearly 
edge-on, giving it the appearance of a 
hamburger in optical light images. 

At longer wavelengths, the disc is 
no longer seen by reflected light, but 
observations with the ALMA telescope 
array show that much of it appears as 

an opaque silhouette absorbing the 
background light from the nebula. 

This means that the millimetre-
sized dust grains in the disc are much 
colder than expected, at only 7 degrees 
above absolute zero!

The finding suggests that our mod-
els for protoplanetary discs (which 
predict temperatures some 15–20 de-
grees warmer) will have to be revised.

In particular, the larger dust grains 
will require different properties in 
order for them to cool down to such 
low temperatures.

This will have consequences for 
how and when these particles collide, 
stick together, and eventually form the 
seeds for planet formation.

The young star and disc (inset) lie in the Rho Ophiuchi 
region. Image: Digitized Sky Survey 2/NASA/ESA

Cold “burger” 
disc flips 
theory of 
planet birth

Rosetta’s comet: Less Swiss cheese, more brie
MEASUREMENTS recorded by ESA’s Rosetta spacecraft confirm that there are 
no large empty spaces inside the nucleus of Comet 67P. 

From the way a spacecraft is pulled by a comet’s gravity, we can measure the 
mass contained in its nucleus—after subtracting the gravitational influence of 
the Sun, the planets, any moons or large asteroids in the vicinity, along with the 
effect of Solar radiation and gas evaporating off the comet’s surface! 

Measurements from other comets have found their densities to be extremely 
low. So comets are thought to be highly porous, either through containing large 
interior caverns, or through having a sponge-like structure. 

The new Rosetta measurements of Comet 67P’s gravity field have found that 
the nucleus is fairly uniform, and so can’t contain any large empty spaces. As the 
spacecraft nears the comet’s surface for a controlled impact in September, more 
precise data can check for caverns just a few hundred metres across.

Meanwhile, a new explanation has been mooted to account for the comet’s 
low density: perhaps the dust particles mixed in with the ice are more like loose, 
“fluffy” aggregates than compact, solid grains. If that were true, then it would tell 
us much about the initial state of the nebula from which the planets formed.
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A NEW image from the Chandra Space 
Telescope shows the detailed structure 
within a bright jet of material fired into 
space by a supermassive black hole at 
the heart of a distant galaxy.

All large galaxies contain a super-
massive black hole at their centre, al-
though in many (as in our Milky Way) 
it remains dormant.

Pictor A is the nearest (500 million 
light-years away) giant galaxy where 
the central black hole is actively ac-
creting from its surroundings. As mat-
ter swirls into the black hole, sufficient 
energy is released to fire a narrow 
beam of particles out across space at 
velocities close to the speed of light. 

The main jet emerging from Pictor 
A is three times wider than the whole 
of the Milky Way. The comparative 
closeness of the galaxy, and the high 
quality of the new image, means that 
detailed features are apparent within 

Man struck by lightning remains positive.

Scott’s joke of the week

Nearby black 
hole’s jet shot in 
exquisite detail

THE BRIGHTEST or most opaque 
sections of Saturn’s rings may not be 
(as you might expect) the heaviest.

At the middle of the system, the 
“B Ring” is more opaque than the 
others—not only is it more effective 
at blocking any background light, but 
it also reflects more sunlight.

One might assume that such an 
apparently dense ring would there-
fore contain a greater concentration 
of material than the more transpar-
ent rings to either side.

Scientists have used data returned 
by the Cassini satellite to “weigh” 
the mass in the B Ring, by observ-
ing small-scale wave-like features 
in the rings created by the way that 
the gravity of Saturn and its nearer 
moons pulls the ring particles.

The structure of the waves created 
depends directly on how much mass 
is contained in that part of the rings 
where the wave is located. 

To their surprise, they found 
that there is very little correlation 
between the amount of material 
contained in a ring and how opaque 
or bright it appears to be.

The density of the rings is a 
critical factor in determining how 
they age and evolve—and thus has 
implications for processes involved 
in their creation.

A less massive B Ring would 
evolve faster than one with more ma-
terial, as it would become darkened 
by dust from meteorites and other 
cosmic sources more quickly.

Thus, the less massive the B Ring 
is, the younger it might be; it could 
be only a few hundred million years 
old, instead of a few billion.

So far Cassini has only been able 
to measure the combined mass of 
Saturn and its rings—more detailed 
results will be available in the mis-
sion’s final phase, when the space-
craft flies into the rings and meas-
ures the mass of Saturn on its own.

Cassini: Saturn’s B 
Ring not that dense

Composite image showing the jet in X-rays 
(blue) and radio waves (red). Image: Chandra

A SHORT HEADS-UP ON BIG ASTRO NEWS
An important update on the search for gravitational waves is due to break to-
morrow (Thursday) afternoon, but we can’t tell you anything else before then.

Keep a close eye on the news, and you can find out more about the story at a 
talk during our Open Afternoon on 19th March!

WAVE HELLO TO TIM PEAKE ON THE ISS
The International Space Station is once again visible in the Cambridge evening 
skies during the next week.

Some of the best viewing times are listed below. To find out more or to get 
times from a different viewing point, visit www.heavens-above.com

Other things that caught our eye

DATE START HIGHEST POINT END

Time Direction Time Altitude Direction Time Direction

11 Feb 18:11:29 W 18:14:44 82° S 18:16:55 E

12 Feb 18:55:17 W 18:58:32 71° SSW 18:59:07 SE

13 Feb 18:02:39 W 18:05:55 80° S 18:08:41 E

13 Feb 19:39:09 W 19:41:20 31° WSW 19:41:20 WSW

14 Feb 18:46:28 W 18:49:38 51° SSW 18:50:57 SE

15 Feb 17:53:48 W 17:57:02 67° SSW 18:00:16 ESE

16 Feb 18:37:38 W 18:40:38 33° SSW 18:43:02 SE

the jet, allowing scientists more of a 
handle on what makes jets like these 
emit very bright X-rays. 

The observations also confirm the 
existence of a second jet in the oppo-
site direction to the main jet. It is mov-
ing away from us at the same colossal 
speed—which is why it looks much 
dimmer, according to the principles of 
special relativity.

One problem is the X-ray brightness 
of the main jet. The observations rule 
out the processes expected to be im-
portant in its production, and so they 
need to be examined in more detail.


