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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 Dom Walton will 
be telling us about the discovery of 
ultra-luminous X-ray pulsars.

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

Dom Walton
The Discovery of Ultra-luminous 
X-ray Pulsars

TONIGHT’S SPEAKER

FINDING planets around other stars 
is difficult. The signals involved are so 
minuscule that the first planet around 
a distant star was not discovered until 
1995. Even now, out of the thousands 
of known ‘exoplanets’ the majority 
are within a few hundred light years 
of Earth – in our cosmic backyard, in 
other words. 

This has now changed. Using 
a technique called ‘gravitational 
microlensing’, astronomers have found 
evidence for a population of planets 
in a galaxy 3.8 billion light years away 
known as RXJ 1131–1231. “We are 
very excited about this discovery. This 
is the first time anyone has discov-
ered planets outside our galaxy” said 
Professor Xinyu Dai, the lead author of 
the study.

Gravitational microlensing, first 
predicted by Einstein as part of his 
general theory of relativity, happens 
when light from a distant object 
passes close to something massive 
on its way to Earth. The mass of the 

foreground object bends spacetime, 
and can magnify the background 
image just like a giant telescope. This 
magnification allows us to see faint 
distant things that would otherwise be 
totally hidden. 

Astronomers discovered the planets 
by studying light emitted by iron 
atoms in the distant galaxy. The energy 
of this light was seen to shift rapidly, 
implying  a large population of small 
objects, with masses between those of 
the Moon and Jupiter.

The discovery of planets beyond 
our galaxy is an amazing achieve-
ment, and opens up new frontiers for 
studying humanity’s biggest questions. 
As astronomer Eduardo Guerras put 
it, “This is an example of how powerful 
the techniques of analysis of extraga-
lactic microlensing can be. There is 
not the slightest chance of observing 
these planets directly, not even with 
the best telescope one can imagine in 
a science fiction scenario. This is very 
cool science.”

Planets in a galaxy far, far away

The gravitational lens system RX J1131-1231. The galaxy in the centre acts as a lens, creating 
four magnified images of a more distant galaxy and its bright central quasar. It’s estimated that 
there are trillions of planets in the centre elliptical galaxy. Credit: Univ. of Oklahoma
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How do you organise a party for astronomers? 
You planet.

Joke of the Week

Astronomers find 
one of the oldest 
stars in Milky Way

Artist’s concept of J0815+4729. 
Credit: Gabriel Pérez/SMM/IAC

HAVING passed its 4.5 billionth birth-
day, our Sun is getting on a bit. But that 
is nothing compared to an ancient star 
recently discovered in the outskirts of 
our Milky Way.

The star known as J0815+4729 
seems to have formed around 13.5 bil-
lion years ago, when the Universe was 
less than 2% of its current age. Being 
formed just 300 million years after the 
Big Bang, J0815+4729 is likely to be one 
of the first stars formed in our galaxy. 

The star, about 7500 light years from 
Earth, was originally spotted by the 
Sloan Digital Sky Survey, and stood 
out due to the apparent lack of ‘metals’ 
(by which astronomers mean anything 
heavier than hydrogen or helium). Fol-
lowup observations confirmed this: the 
amount of calcium and iron in the star 

THE so-called “Ocean Worlds” of the 
Solar System – including Saturn’s moon  
Enceladus and Jupiter’s moon Europa 
– have been proposed as potential 
hosts for extraterrestrial life. With 
global oceans of liquid water below 
their surfaces, these moons are prime 
targets for future missions to explore 
the possibility of life in space.

But a new study led by Robert Nel-
son of the Planetary Science Institute 
suggests that landing on these ocean 
moons might be more difficult than 
previously hoped.

The team sought to explain the 
unusual properties of light reflecting 
from solar system bodies including 

Akatsuki’s five cameras can capture 
images of Venus in the infrared, which 
picks up the glow from hot clouds high 
in Venus’s atmosphere (around 50-70 
km altitude). At these wavelengths, 
sunlight isn’t needed as the clouds are 
backlit by the heat emanating from 
Venus’s surface. 

These new images were found in 
the archive and developed by French 
amateur image processor Damia Bouic. 
More observations from Akatsuki are 
freely available online at darts.jaxa.jp/
planet/project/akatsuki/

Akatsuki, the space probe launched 
towards Venus in May 2010, hasn’t had 
an easy journey. The Japanese mission 
(Akatsuki means ‘Dawn’) approached 
Venus in December 2010, but an engine 
failure left it drifting around the Sun 
rather than being held in orbit around 
Venus. The probe orbited the Sun every 
203 days – shorter than Venus’s 225-day 
year, causing it to move further and 
further away from its destination. The 
Japanese space agency JAXA decided 
to put the probe to sleep and wait for 
another shot.

Both orbiting the Sun, Venus and 
Akatsuki were due to meet again in 
December 2015. After several years in 
hibernation around the Sun, Akatsuki 
was woken up and successfully placed 
in orbit around Venus.

is around a million times lower than 
in our own Sun.  Stars with such low 
amounts of metals can only form in the 
very early Universe out of ‘pristine’ gas. 

Astronomers will continue to study 
J0815+4729, to discover more about 
its chemical composition. By doing so, 
they hope to provide “new fundamen-
tal constraints on the early stages of the 
Universe”, according to the discovery 
paper.

Europa. The mystery has been the 
polarisation of the reflected light – the 
‘twist’ that the light somehow receives 
when bouncing off the surface of these 
moons. 

Now astronomers may have found 
the answer, and it’s troubling news for 
future space missions: the surfaces of 
these worlds seem to consist of very 
small finely-packed particles, similar to 
freshly-fallen snow. 

However, astronomers might just 
have to look deeper into the surface. 
These new observations probe just the 
outermost few micrometers, so there’s 
still hope that there might be a solid 
surface beneath the powder.

Infrared image of Venus on its nocturnal side. 
Credit: JAXA/ISAS/DARTS/Damia Bouic

Incredible new 
views of Venus

Icy ocean worlds too soft for landing?

Cassini image of Enceladus 
showing its fractured
icy surface.

NASA/JPL/Space Science Institute


