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WELCOME to our weekly public 
open evening. Each night 

starts promptly with a short talk 
at 7.15pm in the lecture theatre: 
tonight Anna Schooneveld is telling 
us about Receding horizons: the 
discovery of other galaxies and the 
birth of cosmology. 

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

Anna Schooneveld
Receding horizons: the discovery of other 
galaxies and the birth of cosmology
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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 Orientale crater is one of the young-
est lunar features, and is remarkable for 
its bizarre structure, where three con-
centric rings are arranged in a bulls-eye 
pattern, with the widest stretching out to 
a diameter of 930km. 

A more complete understanding of 
how to form such a ringed crater has 
resulted from analysis of data collected 
by the Gravity Recovery and Interior Lab-
oratory (Grail) spacecraft mission. Twin 
orbiters (called Ebb and Flow) measured 
the push and pull between them as they 
flew around the Moon, mapping its gravi-
tational field in great detail. In particular, 
the topographical features of Orientale 
have been matched to the local gravi-
tational anomalies measured when the 
spacecraft flew as low as 2 km above the 
crater. The data were used to calibrate a 

computer model that was able to recreate 
the rings’ formation for the first time. 

The first huge impact – caused by 
a 64km diameter body travelling at 15 
km/s – created a bowl-shaped crater 
to a depth of about 180km. The walls of 
this initial crater were unstable, and a 
sequence of subsequent gravitational 
collapses formed the two outer rings of 
Orientale, after ejected material from 
the initial impact had already settled. 
Warm material flowed into the crater 
from cracks opened up in the weak lunar 
mantle, causing the centre of the crater 
to rise up. 

It’s not just the question of how Ori-
entale formed, but this analysis helps us 
understand the geological consequences 
of such large impacts and how they dom-
inated the early evolution of the Moon 
and other rocky objects early on in the 
history of the Solar System.

Rings on the Moon

Image of the Orientale impact basin with the gravitational anomalies superimposed: red 
corresponds to a local excess, and blue to local deficit, of mass. Credit: Ernest Wright, NASA/GSFC 
Scientific Visualization Studio

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

This mosaic image of the Orientale basin 
obtained by the Lunar Reconnaissance 
Orbiter (LRO) is 1350 km wide, the 
distinct outer ring of the crater stretching 
about 930 km from east-to-west.
Credit: NASA/GSFC/Arizona State 
University
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As a child I was obsessed with the difference 
between cosine and sine. But as I got older I 
realised it was just a phase.

Scott’s joke of the week
(one for the nerds)

Giant glowing 
halos found 
around distant 
quasars
 Images of a handful of the quasars, each 

one surrounded by a bright gaseous 
halo.  Credit: ESO/Borisova et al.

IT SEEMS that giant glowing gas clouds 
are far more common around distant 
quasars than previously realised. 

Quasars are ‘active’ galaxies, containing 
supermassive black holes at their core 
which are consuming stars, gas and other 
matter at prodigious rates. The radiation 
produced in this accretion process 
outshines the host galaxies, making 
quasars the most luminous and active 
objects in the early Universe. The latest 
results come from a sample of quasars 
that date from less than two billion years 
after the Big Bang.

The aim of the observations was to try 
and map the invisible gaseous compo-

nents of the inter-galactic medium and 
its distribution in the ‘cosmic web’ on 
large scales. Normally extremely difficult 
to detect, the gas in the web is heated 
and illuminated by the quasars, which sit 
at the intersecting nodes of the web fila-
ments. The halos discovered extend up to 
300,000 light-years away from the centre 
of the quasars, at a temperature of about 
10,000˚C. This doesn’t quite agree with 
what was expected, as currently accepted 
models of the structure and formation 
of galaxies in the early Universe would 
suggest that gas in such close proximity to 
the quasars should have temperatures of 
at least a million degrees.

‘Heartbeat’ stars

Artist’s impression of a pair 
of elongated heartbeat stars. 

Credit: NASA/JPL-Caltech

SATURN’S WEIRD HEXAGON 
CHANGES COLOUR
The weirdest-shaped storm in the Solar 
System has changed colour over the last 
four years.

Saturn’s north pole plays host to a 
hexagonal-shaped storm, which was 
originally discovered from the Voyager 
fly-bys of Saturn in the early 1980’s. 
Large enough to contain four Earths, the 
six-sided structure is unique in the Solar 
System. Shaped by eddies created as a 
polar jet stream spins much faster than 
the rest of the atmosphere, the storm 
rotates around the Pole. 

The change from a blueish colour to 
a more golden hue is most likely related 
to the change in Saturn’s seasons. As the 
northern hemisphere is approaching its 
summer solstice (due May 2017), the 
extra sunlight and warmth will increase 
the production of photochemical hazes in 
the atmosphere (in the form of suspended 
smog-like particles), which are then 
trapped in place by the surrounding 
jetstream to obscure the lower levels.

Image credit: NASA/JPL-Caltech/Space 
Science Institute/Hampton University

A NEW study has collected data from a 
sample of another kind of curious cosmic 
object – ‘heartbeat’ stars – where two 
stars change their shape as they orbit 
around each other. 

Their brightness varies with time, but 
not in a smooth way – if you were to plot 
the variations against time the graph is 
similar to a chart of the electrical activity 
of the heart. These ‘heartbeat’ stars are 
contained in binary systems where they 
follow close and elongated, orbits; the dis-
tance between the two stars changes be-
tween a few stellar radii to ten times that 
distance over the course of each orbit. 

The curious orbit makes them natural 
laboratories for studying the gravitational 
effects of stars on each other. At the point 
in their orbits where they are closest, the 
stars’ mutual gravitational pull causes 
each to be distended into an elliptical, 
rather than a spherical shape (this is due 
to the same kind of effect that creates the 

ocean tides on Earth). The tidal forces 
also cause heartbeat stars to vibrate or 
“ring”; the diameters of the stars rapidly 
fluctuate as they orbit each other, and at 
the point of closest approach it’s almost as 
if they’ve each been hit by a (presumably, 
enormous) hammer. 

Not only has this study calculated the 
stars’ orbits, but it has also found that 
they tend to be both larger and hotter 
than the Sun. The biggest puzzle is their 
very existence of such systems at all – the 
cumulative effect of all the tidal stretching 

of the system should have long since 
pulled the stars into a stable circular orbit. 
The speculation is that a further, third star 
in each system is required to produce the 
highly stretched orbits. 


