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WELCOME to our weekly 
public open evenings for 

the 2017/18 season. Each night 
there will be a half-hour talk which 
begins promptly at 7.15pm: tonight 
Helen Russell will be telling us 
about The Phoenix Cluster.

The talk is followed by an 
opportunity to observe if (and 
only if…) the weather is clear. 
The Cambridge Astronomical 
Association will provide a floorshow 
outdoors on the Observatory lawns, 
relaying live images 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 perhaps some more astro-
information in the lecture theatre 
for those who want to stay on.

TONIGHT’S SPEAKER
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The Phoenix Cluster
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BLACK HOLES are famous for being 
ravenous eaters, but they do not 
swallow everything that falls towards 
them. A small portion of material 
gets shot back out in powerful jets of 
hot magnetised gas, called plasma, 
that can wreak havoc on their sur-
roundings. Along the way, this plasma 
somehow gets energised enough to 
strongly radiate light, forming two 
bright columns along the black hole’s 
axis of rotation. Scientists have long 
debated where and how this input of 
energy happens in the jet.

Using NASA’s NuSTAR space 
telescope and a fast camera called 
ULTRACAM on a telescope in Spain, 
scientists have been able to measure 
the distance that particles in jets travel 
before they “turn on” to become bright 
sources of light. This distance is called 
the acceleration zone.

Scientists looked at two systems in 
the Milky Way called X-ray binaries, 
each consisting of a black hole accret-
ing material from a companion star. 
The two systems showed similar time 
delays – about one-tenth of a second – 
between when NuSTAR first detected 
X-ray light and ULTRACAM detected 
flares in visible light slightly later. That 
delay is less than the blink of an eye, 
but is significant for the physics of 
black hole jets.

It appears that the X-ray light 
originates from material very close to 

the black hole, where strong magnetic 
fields propel some of the accreting 
matter to high speeds along the jet. 
Particles collide at near light-speed, 
energising the plasma so that it can 
emit the optical radiation caught by 
ULTRACAM.

So where in the jet does this occur? 
This can be estimated from the meas-
ured delay between the onset of the 
optical and X-ray light. By multiplying 
the delay time by the speed of the 
particles (which is nearly the speed 
of light) scientists determine how far 
they have travelled. The calculated 
distance is about 30,000 km, suggest-
ing the particles are accelerated in a 
region just three times the diameter of 
the Earth across.  

Making these measurements wasn’t 
easy. X-ray telescopes in space and 
optical telescopes on the ground both 
have to be looking at an X-ray binary 
at the exact moment of an outburst for 
scientists to calculate the tiny delay 
between the telescopes’ detections.

The results also appear to connect 
with scientists’ understanding of 
supermassive black holes at the core 
of galaxies.  In one system weighing 
200 million times the mass of our Sun, 
the inferred time delays are millions of 
times greater than found in this study, 
implying that the size of the accelera-
tion zone in the jets is likely related to 
the mass of the black hole.

Black Hole Jet Mystery

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

www.ast.cam.ac.uk/public

If you have any questions, suggestions or 
comments about the IoA Open Evenings 
please contact Carolin Crawford at 
csc@ast.cam.ac.uk or Matt Bothwell at 
bothwell@ast.cam.ac.uk. We tweet current 
astro-news and events as IOACOA.

Artist’s impression of 
a black hole with an 
accretion disc and a 

jet of hot gas.
Credit: NASA/

/JPL-Caltech
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What did the moon say to its therapist?
I’m just going through a phase.

Joke of the Week

RESEARCHERS have discovered a 
giant planet orbiting a star that is only 
half the size of the Sun. This makes 
NGTS-1b the largest planet relative 
to the size of its companion star ever 
discovered and contradicts theories 
that such a planet could not possibly 
be formed next to such a small star.

NGTS-1b is a gas giant that orbits a 
small star with a radius and mass half 
that of our Sun, 600 light-years distant 
from Earth. The planet is a so-called 
“hot Jupiter”, at least as big as the 
Jupiter in our solar system, but with 
around 20% less mass. It is very close 
to its star – just 3% of the distance 
between Earth and the Sun – and or-
bits the star every 2.6 days (meaning a 
year on NGTS-1b lasts two and a half 
days). The temperature on the gassy 
planet is approximately 530°C.

Its existence challenges theories 
of planet formation which state that 
a planet of this size could not form 
alongside such a small star. Accord-
ing to these theories, small stars can 
readily form rocky planets but do not 
gather enough material together to 
form Jupiter-sized planets.

NEW research has found that the 
asteroid impact that wiped out the 
dinosaurs probably released far more 
climate-altering sulphur gas into the 
atmosphere than originally thought.

The Chicxulub impact occurred 66 
million years ago when an asteroid ap-
proximately 11 km wide slammed into 
Earth, near what is now the Yucatán 
peninsula in the Gulf of Mexico. The 
asteroid is often cited as a potential 
cause of the Cretaceous-Paleogene 
extinction event, a mass extinction 
that erased as much as 75 percent of all 
plant and animal species, including the 
long-established dinosaurs.

The asteroid collision threw massive 
amounts of dust, sulphur and carbon 
dioxide into the atmosphere. Research-
ers have now made a more refined 
estimate of how much gas escaped into 
Earth’s atmosphere from rocks vapor-
ised immediately after the impact.

They conclude that over three times 
more sulphur may have been released 

WHEN NASA’s Mars Pathfinder 
touched down on the surface of Mars 
in 1997, it had five cameras: two on a 
mast that popped up from the lander, 
and three on the first rover, Sojourner.

Since then, camera technology has 
taken a quantum leap forward. Photo 
sensors that were improved by the 
space programme have become com-
mercially ubiquitous. Cameras have 
shrunk in size, increased in quality and 
are now carried in every mobile phone.

than assumed from previous models. 
The sulphur gas would have blocked 
out a significant amount of sunlight, 
likely leading to years of extremely cold 
weather, potentially colder than the 
previous study found. The lack of sun-
light and changes in ocean circulation 
would have devastated Earth’s plant 
life and marine biosphere, with global 
consequences.

That same evolution has returned to 
space. NASA’s Mars 2020 mission (due 
to launch in 2020) will have more “eyes” 
than any rover before it: a grand total 
of 23, to create sweeping panoramas, 
reveal obstacles, study the atmosphere, 
and assist science instruments. They 
will provide dramatic views during 
the rover’s descent to Mars and be the 
first to capture images of a parachute 
as it opens on another planet. There 
will even be a camera inside the rover’s 
body, which will study samples as 
they’re stored and left on the surface 
for collection by a future mission.

‘Monster’ planet 
discovered

NASA’s next Mars rover will 
have 23 ‘eyes’

A selection of the 23 cameras 
on NASA’s 2020 Mars rover. 

Many are improved versions 
of the cameras on the 

Curiosity rover, with a few 
new additions as well.

Credit: NASA/JPL-Caltech

Dinosaur-killing asteroid may have cooled 
Earth’s climate more than previously thought

Artist’s impression of the Chicxulub 
asteroid impact that killed off most of 
the dinosaurs.
Credit: Donald E. Davis/NASA/JPL

Artist’s impression of sunrise on 
planet NGTS-1b Credit: Univ. of 

Warwick/Mark Garlick


