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WELCOME to the penultimate 
of our weekly public open 

evenings. We begin with a short 
talk at 7.15pm in the lecture theatre 
with Amaury Triaud telling us about 
Trappist-1 – A better solar system?

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.

Please note that after this week, 
we will have only one more public 
open evening, on the 29th March. 
After that we’ll close up for the 
summer and start again in October.

TONIGHT’S SPEAKER

Amaury Triaud
A better solar system?
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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

ASTRONOMERS have discovered 
a star that whips around a black 
hole twice every hour, the tightest 
known orbit for a black hole and its 
companion star.

The binary system is situated in a 
dense cluster of stars in our galaxy, 
and about 14,800 light-years away 
from Earth. Astronomers observed 
this binary for years but only in 2015 
did radio observations reveal that 
the components were most likely a 
black hole accreting material from a 
companion white dwarf (a low-mass 
star that has exhausted most or all of 
its nuclear fuel).

Subsequent observations of the 
pair at X-ray wavelengths showed that 
the system regularly changes in X-ray 
brightness every 28 minutes, which 
suggests this is the time it takes the 
companion star to make one complete 
orbit around the black hole. Addition-
al evidence comes from a spectral 
signature indicating a large amount of 
oxygen in the system, a characteristic 
feature of white dwarfs compared 
to normal stars. It therefore appears 
probable that the companion star is 
a white dwarf, which would then be 
orbiting the black hole at only about 

2.5 times the separation between the 
Earth and the Moon!  Indeed, the 
white dwarf is so close to the black 
hole that material is being pulled away 
from the star and dumped onto an 
‘accretion disc’ of matter that swirls 
around the black hole before falling in. 
The dwarf star itself does not appear to 
be in imminent danger of falling in or 
being torn apart by the black hole, but 
its long-term fate is uncertain.

How did the black hole get such a 
close companion? This is where we 
can only speculate at present. One 
of the more intriguing possibilities is 
that the black hole smashed into a red 
giant star, resulting in the outer layers 
of the star being blasted away from the 
system. The remaining core of the red 
giant would remain as a white dwarf, 
now becoming a binary companion 
to the black hole. The orbit of the two 
components would then shrink over 
time through the emission of gravi-
tational waves, until they were close 
enough for the black hole start accret-
ing material from the white dwarf.

In order to find out more about 
the system’s origin, astronomers will 
watch the binary closely in the future.

Star discovered in 
closest known orbit 
around black hole

Artist’s impression of a star discovered in the closest known orbit around a black hole. The 
discovery was made using X-ray data (inset; the binary system is indicated by an arrow).
Illustration: NASA/CXC/M.Weiss; X-ray: NASA/CXC/Univ. of Alberta/A.Bahramian et al. 



2 — IOA PUBLIC OPEN EVENING — 22 March 2017

How do you turn a 3D printer into a 4D 
printer? Just give it time.

Scott’s Joke of the Week

NEW observations of massive, 
star-forming galaxies during the peak 
epoch of galaxy formation – 10 billion 
years ago – support the radical idea 
that these galaxies were dominated by 
baryonic or ‘normal’ matter rather than 
dark matter. This is in stark contrast to 
present-day galaxies, where the effects 
of mysterious dark matter are much 
greater, and to the accepted wisdom 
that the balance of dark:light-emitting 
material does not change with time 
over the history of the Universe.

We see ‘normal’ matter as brightly 
shining stars, glowing gas and clouds 
of dust – it radiates light, whether in 
the X-rays, optical, radio or infrared. In 
contrast, dark matter does not emit, 
absorb or reflect light and its presence 
can only be inferred via its gravita-
tional effects on objects that do emit 
light.  The presence of dark matter is 
required to explain how the outer parts 
of nearby spiral galaxies rotate more 
quickly than would be expected if they 
were only composed of the ordinary 
matter we can directly observe with 
our telescopes.  

New measurements of rotational 
velocities of six massive, star-forming 
galaxies in the distant universe have 
produced intriguing results: unlike 
today’s spiral galaxies, the outer regions 
of these distant galaxies seem to be 
rotating more slowly than regions 
closer to the core. So what could cause 
this discrepancy? It could be that most 
of these early massive galaxies are 
strongly dominated by normal mat-
ter, with dark matter playing a much 
smaller role than in the local universe. 
In addition, conditions in these early 
discs were much more turbulent than 
the spiral galaxies we see in our cosmic 
neighbourhood.

Both effects seem to become more 
important as astronomers look further 
and further back in time, into the 
early universe. This suggests that 3 to 
4 billion years after the Big Bang the 
gas in galaxies had already efficiently 
condensed into flat, rotating discs, 
while the dark matter halos surround-
ing them were much larger and more 
spread out. If it took billions of years 
longer for dark matter to condense, 

then its dominating effect would only 
be seen on the rotation velocities of 
galaxy discs today. However this is in 
contradiction to computer simula-
tions of the growth of structure in the 
Universe that require the dark matter 
to dominate at early times in order for 
galaxies to form by the present day at 
all. Certainly, if these results prove cor-
rect, we shall require a radical re-think 
of our understanding of dark matter!

We are just a few days away from the annual IoA Open Afternoon! Join us on 
Saturday 25 March from 2-6pm. This year we will have new games including Star 
Warps - where you can learn about lensing in images of galaxies, a mock-up of the 
ALMA observatory, and a time capsule in the historical Observatory building giv-
ing a glimpse of what the IoA was like 50 years ago in the days of Fred Hoyle. There 
will also be make-n’-do activities for kids, meteorites for sale, an art exhibition 
‘Creativity and Curiosity’, as well as workshops with the artists – and the Starlite 
café if you need a cuppa. We'll also be highlighting the new Earth-like exoplanet 
discoveries around Trappist-1.

This is a velocity map of one of the galaxies 
observed in the sample – the blue areas are 
moving towards us while the red parts are 
moving away from us. This tells us that the 
galaxy is rotating! Credit: MPE

Dark matter less influential in galaxies 
in the early Universe

25TH MARCH
TALKS SCHEDULE

2.30 pm Cassini at Saturn Carolin 
Crawford

3.15 pm How far are the 
Seven Sisters?

Thomas 
Maedler

4.00 pm Top 10 ways to die 
in space

Michael 
Parker

4.45 pm A better solar 
system?

Amaury 
Triaud

And if that’s not enough we 
also have a range of talks 
throughout the afternoon!


