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WELCOME to our weekly public 
open evening; the current 

season will now run through to 
the end of March 2017. Each night 
starts promptly with a short talk 
at 7.15pm in the Sackler lecture 
theatre: tonight we are delighted to 
have Amy Bonsor telling us all about 
Planet-eating White Dwarfs.   

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

Amy Bonsor
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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

CLOUDS of superheated gas – each twice 
as massive as the planet Mars – have been 
observed being ejected from a dying star.

The star in question is V Hydrae, a 
swollen red giant lying about 1,200 light-
years away, which is in the late stages 
of its life, shedding its outer layers into 
space during protracted death throes. 
Observations show it to be the source of 
a string of plasma blobs ejected away into 
space at temperatures of over 9,500˚C, 
almost twice as hot as the surface of 
the Sun.  The blobs cool and expand as 
they move further away from the star, no 
longer detectable at visible wavelengths, 
but seen in sub-mm structures. Very 
faint knotty structures far away from the 
star may well be what remains of clouds 
launched over 400 years ago. 

How a red giant could have enough 
energy to fire out the plasma balls is a 
puzzle, unless they originated instead 
from an unseen companion star. Calcu-
lations suggest that such a companion 
would have to follow an elongated path 
around the red giant every 8.5 years. At 
the closest point to V Hydrae, its orbit 
brings it into and through the red giant’s 
puffed-up outer atmosphere, allowing 
material to accrete around the compan-
ion into a disc. The fast-rotating disc 
could then also potentially serve as a 
launching pad for the plasma clouds, 
which travel at speeds of around 800,000 
km per hour – so fast that it would only 

take them 30 minutes to traverse the 
distance between Earth and Moon. 

If this kind of process is common, it 
could account for much of the complex 
diversity and asymmetry seen in plane-
tary nebulae – the beautiful glowing gas 
clouds that surround white dwarf stars. It 
could be that knots embedded within the 
structures (such as the ‘Cat’s Eye’ nebula 
shown below) could be created from an 
invisible companion in a similar process 
– after all, most stars in our Milky Way 
galaxy are members of binary systems. 
But the details of exactly how these jets 
would be launched remained a mystery.

Great balls of fire

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

Above: Artist’s impression 
of the binary-star system 
V Hydrae launching balls of 
plasma into space. Credit: 
NASA, ESA, and A. Feild 
(STScI).

Left: The Cat’s Eye planetary 
nebula. Credit: NASA, 
ESA, HEIC, and The Hubble 
Heritage Team (STScI/AURA)
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A galaxy goes to order drinks. The bartender 
says, “I’m not serving you - you’re barred!”

Scott’s joke of the week

Artist’s conception of the extrasolar ring 
system circling J1407b which eclipses 

the young sun-like star at the core of the 
planetary system. Credit: Ron Miller 

THE enormous ring system surrounding 
an exoplanet are most likely to be rotating 
in the ‘wrong’ direction. 

A series of unusual eclipses experi-
enced by a star 420 light-years away from 
Earth led astronomers to infer in 2015 
that they were caused by a large exoplan-
et – known as J1407b – in orbit around 
it. Not just that, but J1407b was accom-
panied by a gigantic ring system about a 

hundred times wider and more massive 
than Saturn’s. The model accounting for 
the strange eclipse pattern estimated 
that about 37 rings extend out as far as 
distance of 90 million km out from the 
planet, separated by gaps where satellites 
(ie ‘exomoons’) may have been formed. 

This interpretation is complicated 
by the fact that the planet follows an 
eccentric, non-circular orbit around the 

star. Regular close approaches to the host 
star would cause gravitational tides that 
should rapidly disrupt the ring system. 
The latest modelling of the system has 
found a way for the giant rings to be 
dynamically stable – possibly enduring for 
over 110,000 years; but only if they rotate 
in a ‘retrograde’ orbit, ie if the rings rotate 
opposite to the direction that the planet 
moves around the star. Such retrograde 
ring systems are expected to be very 
uncommon, but could arise as a result of a 
catastrophic event in the planet’s history; 
a massive collision could have turned 
either the planet or the rings to change 
their direction of rotation. The challenge 
now is to refine the model to see how this 
structure could have formed in the first 
place, and then how it might change and 
evolve with time. 

Our Crowded 
Universe

A tiny section of the GOODS  
South survey revealing 

hundreds of galaxies.
Credit: NASA, ESA, the GOODS 

Team, and M. Giavalisco 
(UMass, Amherst)

IT turns out that we may have been 
underestimating the number of galaxies 
lurking within the observable Universe by 
a factor of ten – instead of the previous 
estimate of about 100 billion, there could 
be as many as a trillion!

The revised number comes from a 
new study of survey data that collected 

the light emitted by galaxies about 13 
billion years ago. Astronomers have used 
a new mathematical analysis to model the 
3-d distribution of the galaxies, but also 
extrapolated the model to include galaxies 
that would be too small and faint to be 
observed. Their results suggest that there 
may have been ten times the amount of 

galaxies per unit volume in the first few 
billion years than there are today – the 
majority of them being relatively tiny and 
dim, with masses similar to those of the 
satellite galaxies surrounding the Milky 
Way. As galaxies build up in a hierarchical 
way, with smaller systems merging to 
form bigger ones, the overall number of 
galaxies and their density of population 
reduces as the Universe ages.   This means 
that galaxies are not evenly distributed 
throughout the universe’s history. 

Disappointingly this study also implies 
that 90% of the galaxies contained in the 
observable universe may be hidden from 
our view, too far away and/or too faint to 
observe even with the biggest telescopes 
available today.  This is due to a combina-
tion of redshift and the way that light is 
absorbed by intergalactic dust and gas as 
it travels through the intervening space.

An exoplanet surrounded 
by giant rings is even 
stranger than
realised

China advances into space
CHINA launched two astronauts into orbit on Monday, who will spend 
a month on the experimental Tiangong-2 space lab. Eleven Chinese na-
tionals have travelled in space since 2003 and this current mission will be 
the longest stay in space undertaken by their astronauts.

China plans to develop its own permanent space station by 2022, 
which will be grown by adding modules to Tiangong-2 over the next few 
years; its predecessor, Tiangong-1, is due to crash back to Earth next year. 
China is only the third country to carry out its own crewed missions, and 
the large investment in the current space programme is widely seen as 
part of a wider plan to send people to the Moon or Mars in the future.


