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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 Robin 
Catchpole will be giving a talk 
Asteroids and impacts - should we 
worry?

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

Robin Catchpole
Asteroids and impacts - should we worry?
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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 Magellanic Clouds, the two larg-
est satellite galaxies of the Milky Way, 
appear to be connected to each other 
by a bridge of stars and gas stretching 
across 43,000 light years, according to 
an international team of astronomers 
led by researchers from the University 
of Cambridge.

The research uses recently-released 
data from the Gaia satellite; a dataset 
of unprecedented quality which cata-
logues the positions and brightness of 
a billion stars in our Milky Way galaxy 
and its surroundings.

The Cambridge team concentrated 
on the area around the two Magellanic 
Clouds and used the Gaia data to pick 
out pulsating stars of a particular type: 
the so-called RR Lyrae stars. These are 
chemically un-evolved, which means 
that they are very old – and thus we 
expect these stars to have been around 
since the earliest days of the Clouds’ 
existence, therefore offering an insight 
into the pair’s history.

The RR Lyrae stars detected by Gaia 
were used to trace the extent of the 
Large Magellanic Cloud (LMC), which 
lies about 200,000 light-years away. It 
was found to possess a fuzzy low-lumi-
nosity ‘halo’ stretching very far from its 
centre. The LMC would only have the 
gravity to hold on to the stars at such 
large distances if it was substantially 
more massive than previously thought, 
totalling perhaps as much as a tenth of 
the mass of the entire Milky Way.

Both galaxies orbit around the 
Milky Way, but on timescales that are 
simply unobservable over a human 
lifespan. Thus to understand their 
orbital history better, scientists study 
the stream of stars that trail behind a 
satellite galaxy due to the tidal gravita-
tional force of the Milky Way.

These tides stretch a satellite in two 
directions: towards and away from 
the host. As a result, on the periphery 
of the satellite, regions occur where 
the gravitational pull of the satellite is 
balanced by the pull of the host. Stars 
that enter these regions find it easy to 
leave the satellite altogether and start 
orbiting the host instead. Slowly, star 
after star abandons the satellite, form-
ing a luminous track on the sky, which 
traces the satellite’s orbit.

Having charted the locations of 
the Gaia RR Lyrae stars on the sky, the 
researchers were surprised to see they 
were contained in a narrow bridge-
like structure that connected the two 
clouds. They believe that at least in 
part this ‘bridge’ is composed of stars 
stripped from the Small Cloud by the 
gravitational effect of the Large. The 
remainder may actually be the LMC 
stars pulled from it by the Milky Way. 
Hopefully learning more about the RR 
Lyrae bridge will help to clarify the 
history of the interaction between the 
Magellanic clouds and our galaxy.

A bridge 
of stars

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

llustration of the bridge 
of the stars connecting 
the Magellanic Clouds. 
Credit: V. Belokurov, D. 
Erkal and A. Mellinger
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There’s a fine line between a numerator and 
a denominator (only a fraction of people will 
find this joke funny).

Scott’s joke of the week

Juno to stay in 
current orbit 
around Jupiter

Image of Jupiter’s south pole 
taken by the Juno spacecraft from 

an altitude of about 100,000 km 
above the cloud tops.

Credit: NASA/JPL-Caltech/
SwRI/MSSS/John Landino

NASA’s Juno mission to Jupiter arrived 
in orbit around the gas giant on July 4th 
2016 and has been returning spectac-
ular close-up images of the weather 
systems in the atmosphere ever since.

Juno has now successfully orbited 
Jupiter four times, with the most recent 
orbit completed on 2nd February. Its 
next close flyby of Jupiter will be on 
27th March. Each orbit takes Juno soar-
ing low over Jupiter’s cloud tops — as 
close as 4,200 km. During these flybys, 
the spacecraft can use infrared detec-
tors to probe beneath the obscuring 
cloud cover and study Jupiter’s auro-
rae to learn more about the planet’s 
origins, structure, atmosphere and 
magnetosphere.

The original flight plan for Juno 
involved the spacecraft looping around 

ASTRONOMERS have discovered a 
surprising connection between a super-
massive black hole and its host galaxy. 
Powerful radio jets from the black 
hole – which normally suppress star 
formation – are instead stimulating the 
production of cold gas in the galaxy’s 
extended halo of hot gas. This newly 
identified supply of cold, dense gas 
could eventually fuel future star birth 
as well as feed the black hole itself.

The researchers – including mem-
bers of the IoA - studied the giant gal-
axy at the heart of the Phoenix Cluster, 
an uncommonly crowded collection 
of galaxies about 5.7 billion light-years 
from Earth.

The central galaxy in this cluster 
harbours a supermassive black hole 
that is in the process of devouring 
star-forming gas; this activity fuels 
a pair of powerful jets that erupt 
from the vicinity of the black hole in 

Jupiter twice in 53-day orbits, then 
reducing its orbital period to 14 days 
for the remainder of the mission.  
However, a problem with the space-
craft’s main engines has left scientists 
concerned that the main engine burn 
required to make this change of orbit 
might not work as intended. The mis-
sion team have thus decided to keep 
Juno in its current 53-day orbit for the 
remainder of the mission. Juno will still 
be able to accomplish its science goals, 
and remain safe for the expected total 
of 12 orbits.

opposite directions, blasting through 
the galaxy and out into intergalactic 
space. Astronomers refer to this type of 
black-hole powered system as an active 
galactic nucleus (AGN).

Earlier research revealed that the 
jets from this AGN are carving out 
a pair of giant “radio bubbles”, huge 
cavities in the hot, diffuse plasma that 
surrounds the galaxy. These expanding 
bubbles input energy into the sur-
rounding gas, making it too hot to be 
able to condense to be able to form 
new stars. However, the latest obser-
vations reveal long filaments of cold 
molecular gas condensing around the 
outer edges of the radio bubbles. These 
filaments extend up to 82,000 light-
years from either side of the AGN and 
collectively contain enough material to 
make about 10 billion suns.

These new observations give the 
astronomers new insights into the 

Meanwhile, the data returned from 
previous flybys is being analysed. It 
turns out that Jupiter’s magnetic field 
and aurora are bigger and more pow-
erful than originally expected and that 
the belts and zones that give the gas 
giant’s cloud tops their distinctive look 
extend deep into the planet’s interior.

In addition, the public can assist 
with guiding the mission’s JunoCam by 
voting on which features on Jupiter’s 
surface should be imaged during each 
flyby. Visit https://www.missionjuno.
swri.edu/junocam to place your vote!

complicated relationship between a 
central black hole and the growth of its 
surrounding galaxy – how a black hole 
can regulate star formation, and how a 
galaxy can acquire additional material 
to fuel an active black hole.

Black-Hole-Powered Jets Forge 
Fuel for Star Formation

Huge ‘bubbles’ in the hot, ionized 
gas surrounding a galaxy are inflated 
by powerful radio jets from the 
supermassive black hole at its centre.
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