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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 Scott 
Thomas will be giving his talk 
Astrophysics for Super-villains.

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

Scott Thomas
Astrophysics for Super-villains
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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

ASTRONOMERS have observed a 
massive, comet-like object that has 
been ripped apart and scattered in the 
atmosphere of a distant white dwarf.

The white dwarf – the burnt-out 
remnant of a star – is roughly 170 
light-years from Earth and forms part 
of a wide binary system, separated 
from its companion star by 2,000 times 
the Earth-Sun distance.

The spectrum of the white dwarf 
shows evidence that an object rather 
like a massive comet was gravita-
tionally disrupted by the star, falling 
onto – and being absorbed by - its 
surface. The team determined that the 
disintegrating object had a chemical 
composition similar to Halley’s Comet 
in our own Solar System, but it was 
100,000 times more massive and had a 
much higher proportion of water than 
its local counterpart.

The destroyed object was rich in the 
elements carbon, oxygen, sulphur and 
even nitrogen -  all essential for life. 
In particular, the object was richer in 
nitrogen than any object observed in 
our solar system.

As many as 25 to 50 percent of 
white dwarfs show evidence for con-
tamination by infalling debris from 
rocky, asteroid-like objects, but this is 

the first time a body made of icy, com-
et-like material has been seen pollut-
ing a white dwarf ’s atmosphere.

These findings are evidence for 
a belt of comet-like bodies orbiting 
the white dwarf, similar to our solar 
system’s Kuiper Belt, which apparently 
survived throughout the history of 
the star’s evolution – including its 
final demise. But how did the massive 
comet-like object get onto a collision 
course with the star?

One explanation is that so far un-
detected surviving planets could have 
perturbed the belt of comets.  Another 
suggestion is that the companion star 
of the white dwarf disturbed the belt 
and caused some of its contents to 
tumble toward the white dwarf. The 
change in orbit could also have been 
caused by a combination of these two 
scenarios.

The new findings now provide 
observational evidence to support the 
idea that icy bodies are also present in 
other planetary systems. This is inter-
esting because in our own solar sys-
tem, comets from the Kuiper Belt may 
have been responsible for delivering 
water and the basic building blocks of 
life to Earth billions of years ago.

Big brother of Halley’s Comet 
ripped apart by white dwarf
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Artist’s impression of a comet approaching a white dwarf. Credit: NASA, ESA, Z. Levy (STScI)
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I got a black hole for my living room. It’s great! 
Really pulls the room together.

Scott’s joke of the week

Death by black hole

Artist’s impression of a star 
destroyed by tidal forces 
generated by a black hole’s intense 
gravitational forces.

SOMETHING brutal seems to have 
happened in a small galaxy, 1.8 billion 
light years from Earth: a giant black 
hole ripped apart a star and then 
gorged on its remains for about a dec-
ade. This is more than ten times longer 
than any observed episode of a star’s 
death by black hole.

Using three X-ray telescopes in 
space, astronomers have found evi-
dence for a so-called “tidal disruption 

SCIENTISTS have made a database of 
stars publicly available so that mem-
bers of the whole astronomical com-
munity - and also interested members 
of the public - can look for signs of new 
exoplanets.

The large collection of observations 
includes almost 61,000 measurements 
of more than 1,600 nearby stars, taken 
over two decades by the W.M. Keck 
Observatory in Hawaii.

The measurements make use of a 
technique called radial velocity, which 
has proved very successful in the hunt 
for exoplanets. It takes advantage of the 
fact that in addition to a planet being 
influenced by the gravity of the star it 
orbits, the planet’s gravity also affects 
the star. Astronomers are able to use 
sophisticated tools to detect the tiny 
wobble the planet induces as its gravity 
tugs on the star.

The huge dataset can be found 
at http://home.dtm.ciw.edu/ebps/, 
together with an open-source software 

event” or TDE, wherein objects such 
as stars come too close to a black hole 
get destroyed by the tidal effects of its 
enormous gravitational forces. During 
the TDE, some of the stellar debris is 
flung outward at high speeds, while the 
rest falls toward the black hole. As it 
falls under gravity to be ingested by the 
black hole, the accreted material heats 
up to millions of degrees and generates 
a distinct X-ray flare.

package (http://www.stefanom.org/
console-2/) to process the data and an 
online tutorial (http://oklo.org/). The 
dataset includes the velocity of the star 
and measurements of the star’s activity 
during the observation, so people can 
just load the data in and start playing 
with it. By making the data public and 
user-friendly, the scientists hope to 
draw fresh eyes to the observations.

The researchers have taken an initial 
look through the data themselves and 
have so far detected over 100 potential 
exoplanets. One of them is around 
a star called GJ 411; it is the fourth-

closest star to us and is only about 40 
percent the mass of the Sun. The planet 
moves around its star in just under 10 
days, so it is no Earth-twin because 
it will be far too warm. However, the 
inferred planet, GJ 411b, continues a 
trend that has been seen in the overall 
population of detected exoplanets: the 
smallest planets are found around the 
smallest stars.

Overall, there seems to be no short-
age of exoplanets. The dataset now 
released will slowly grow and there will 
be data on more stars publicly avail-
able. So the hunt for exoplanets can 
really take off !

Researchers have observed dozens 
of these events in recent years, but this 
newly detected TDE has lasted for an 
astonishing ten years. This means that 
this was either the most massive star 
ever to be continually torn apart during 
a TDE or the first one where a smaller 
star was completely disrupted.

The X-ray data also indicate that ra-
diation from material surrounding this 
black hole has consistently surpassed 
the theoretical Eddington limit, defined 
by a balance between the outward 
pressure of radiation from the hot gas 
and the inward pull of the gravity from 
the black hole.

This suggests that, contrary to 
expectation, supermassive black 
holes can grow at rates above those 
corresponding to the Eddington limit. 
This might help explain how and why 
supermassive black holes at the centres 
of very early galaxies – seen when the 
universe was only about a billion years 
old - were able to reach masses about 
a billion times higher than the sun in 
such a relatively short amount of time.

Help wanted finding exoplanets

Artist’s impression of a star and 
exoplanet. Credit: R. Ramirez

DARWIN LECTURE: ANDY FABIAN 
ON EXTREMES OF THE UNIVERSE

Friday 17th Feb at 17:30 at Lady 
Mitchell Hall, Sidgwick Road.

Free admission, all welcome. 
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