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WELCOME to our weekly public 
open evenings for the 2018/19 

season. Each night there will be a 
half-hour talk which begins promptly 
at 7.15pm. Please note that the talk 
will be recorded and archived for 
online streaming.

The talk is followed by an oppor-
tunity to observe if (and only if!) the 
weather is clear. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes, along with our modern 
16-inch telescope, will be open 
for observations. In addition, the 
Cambridge Astronomical Association 
will provide a floorshow outdoors on 
the Observatory lawns, relaying live 
images from their telescopes and 
providing a commentary. If we’re un-
lucky and it’s cloudy, we’ll offer you a 
conciliatory cup of tea after the talk 
(with perhaps some more astro-in-
formation in the lecture theatre for 
those who want to stay on).

Our weekly welcome

Francesca De Angeli
Mapping the Galaxy with Gaia

TONIGHT’S SPEAKER

Astronomers have just got the best 
ever look at the supermassive black 
hole lurking at the centre of our Milky 
Way galaxy.

Monster-sized black holes (known 
as ‘supermassive’ black holes) are 
believed to dwell in the centre of all 
massive galaxies. The black hole in 
our Milky Way is known as Sagittarius 
A*, and is thought to weigh as much 
as 4 million Suns. These monstrous 
black holes play an important role in 
shaping the galaxy around them, and 
are the driving force behind ‘quasars’ 
– some of the brightest and most 
powerful objects in the Universe.

For all their importance, though, 
astronomers have never seen one of 
these black holes directly. We can be 
confident they exist – nothing else 
in the Universe could provide such 
power to quasars. And when we peer 
into the heart of our galaxy we can see 
stars being pulled around by a massive 
unseen object. But to understand our 
black hole better, we want to get a 
closer look.

This is tricky though, because black 
holes are (on a cosmic scale) actually 
rather small. The event horizon around 

Sagittarius A* is ‘only’ 100 million 
miles across: about the same size as 
Earth’s orbit around the Sun. While 
this certainly sounds large, cosmically 
speaking it’s rather miniscule. And it’s 
currently too small to see from Earth.

Now, a camera known as GRAVITY 
on the Very Large Telescope (VLT) 
has spotted ‘flares’ coming from 
hot gas around Sagittarius A*, as it 
circles the black hole before being 
swallowed (much like water circling 
a plug hole). This gas is orbiting as 
close to the black hole as it’s possible 
to be – known as the innermost stable 
orbit – and is travelling at a staggering 
200 million miles per hour. This is 30% 
of the speed of light, and means the 
material takes just 45 minutes to travel 
a distance equivalent to Earth’s orbit 
around the Sun.

These new observations mark the 
first time scientists have ever seen ma-
terial orbiting so close to a black hole. 
Reinhard Genzel, of the Max Planck 
Institute for Extraterrestrial Physics 
(MPE) in Garching, Germany, who led 
the study, said “the result is a resound-
ing confirmation of the massive black 
hole paradigm.”

Astronomers glimpse the edge of 
a monster black hole

A simulation of gas swirling 
around a supermassive 
black hole at 30% of the 
speed of light.

Credit: ESO/Gravity 
Consortium/L. Calçada
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According to a recent government 
science review, astronomy is looking up.

Joke of the Week

A paper published this week lays out a 
roadmap for the future exploration of 
ocean worlds in our Solar System.

Before we began to explore our Solar 
System with automated probes, it was 
thought that our Earth was the only 
planet with liquid water oceans. We 
now know that is not the case! Rather 
than having surface oceans, like Earth, 

The supreme court of Hawaii has ruled 
in favour of building the Thirty Meter 
Telescope (TMT) on the mountain 
Mauna Kea.

The proposed telescope is an ex-
tremely large optical telescope planned 
for the mid 2020’s. While the current 
largest optical telescopes have diame-
ters around 10m, the upcoming genera-
tion of telescopes are much larger, with 
the TMT having a diameter of (you 
guessed it!) 30m, making it nearly 10 
times more powerful than the current 
state-of-the-art. The TMT is one of 
three upcoming ‘extremely large tele-
scopes’, which – along with the Giant 
Magellan Telescope and the European 
Extremely Large Telescope – will revo-
lutionise ground-based astronomy. 

Plans for the TMT have been 
contentious though. The proposed 
site on Mauna Kea (a volcano on the 
Big Island of Hawaii) is a sacred site 
to the native Hawaiian population. 
Some native groups argue that this 
new telescope will further desecrate 
the mountain, which already hosts 
multiple observatories. Since 2014, 

water oceans in our Solar System gen-
erally live underground. Many moons 
(including Enceladus, Europa, Titan, 
and Ganymede) are known to host 
these subsurface water oceans, with 
many more listed as ‘possible’ ocean 
worlds (including Triton, Ceres, and 
many of Saturn’s small icy moons).

A new study, led by Amanda Hen-

protestors have blocked construction, 
and multiple legal battles have been 
waged in the courts.

Not all native Hawaiians are against 
the telescope, however. Prof. Paul 
Coleman of the University of Hawaii 
(and the first Native Hawaiian to earn 
a doctorate in astrophysics) believes 
Mauna Kea is sacred, but that doesn’t 
conflict with science. “The one thing 
that makes you Hawaiian is one of your 
ancestors came here in a canoe led by 
an astronomer,” he said.

This week the Supreme Court of 
Hawaii ruled 4-1 in favour of allowing 
construction to go ahead. It now seems 
likely that the telescope will be built, 
and should be operational sometime in 
the mid-2020s.

drix (a senior scientist at the Planetary 
Science Institute), discusses ways 
to identify and explore these ocean 
worlds. As Hendrix put it, “The overar-
ching goal of an ocean worlds program, 
should be to identify ocean worlds, 
characterize their oceans, evaluate 
their habitability, search for life, and 
ultimately understand any life we find”.

One of the major recommendations 
is that astronomers (and astrobiol-
ogists) should work with scientists 
studying the oceans right here on 
Earth. And the work will need the 
support of upcoming space missions, 
including the European Space Agency’s 
JUpiter ICy moons Explorer ( JUICE), 
and NASA’s ‘Europa Clipper’, both due 
to launch in the 2020’s. 

On our own planet, life began in the 
oceans and today they are teeming 
with life. These extraterrestrial oceans, 
many of which have sources of heat 
(like the Hydrothermal vents on Ence-
ladus), may well offer the best chance 
of finding life outside Earth.

Plans to explore ocean worlds

Thirty Meter Telescope cleared for construction

Artist’s illustration of the 
Thirty Meter Telescope on 
the volcano Mauna Kea 
in Hawaii. Credit: TMT 
Observatory Corporation

A view of Europa created from images taken by 
NASA’s Galileo spacecraft in the late 1990s.
Credit: NASA/JPL-Caltech/SETI Institute


