
ASTRONOMERS using the NuStar  
X-ray satellite have been surprised to 
discover an incredibly bright source 
that originates from a pulsar, rather 
than a black hole.

Such “ultra-luminous” X-ray sources 
are rare across the Universe, and have 
only ever been seen to be produced 
through the accretion of matter pulled 
from a star by the intense gravitational 
field of a black hole.

NuStar’s discovery is the first ultra-
luminous source to be associated with 
a pulsar—a neutron star that pulsates 
in brightness. It was discovered while 
the telescope was monitoring the light 
output by a recent supernova in the 
“Cigar Galaxy” M82, which lies about 
12 million light-years away.

The neutron star is tiny (only about 
10 km across) and rotates once every 
1.37 seconds. It creates X-rays in the 
same way as black holes do, by accret-
ing matter from a companion object.

The problem is that this pulsar radi-
ates with an energy output equivalent 
to that of 10 million Suns, a level which 
exceeds the maximum brightness that 
an object of its mass should be able to 
achieve through gravitational accre-

tion…by about a hundred times.
The puzzling find has “all the power 

of a black hole, but with much less 
mass”, as one of the investigators 
describes it. How such a tiny star 
developed the appetite of a black hole 
remains to be explained.

Want to know more about ac-
cretion onto black holes? Come to 
Michael Parker’s talk next week!
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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when Mor-

gan Fraser will be talking about the 
incredibly luminous but transient 
astronomical events associated with 
supernovae, black holes and rapidly 
spinning neutron stars.

His talk will be followed by an 
opportunity to observe if (and only 
if…) the weather is clear.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will be open for unaided-eye 
observations, and we will be staffing 
some smaller telescopes around the 
observatory lawns.

The Cambridge Astronomical 
Association will also provide an out-
doors floorshow relaying live images 
from three modern telescopes, with 
commentary.

If we’re unlucky and it’s cloudy, 
then we’ll offer you a cup of tea as 
compensation, and the CAA will 
offer some more astro-information 
afterwards in the lecture theatre for 
those who want to stay on.

TONIGHT’S SPEAKER

Morgan Fraser
The brightest explosions in the Universe

Dazzling X-ray 
pulsar lights up 
Cigar Galaxy
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WHILE stars like our Sun are known to flare, smaller red dwarf stars can also 
erupt in stellar explosions caused by the winding-up of their magnetic fields.

Scientists studying DG CVn (a nearby red dwarf 60 light-years away) recorded 
a series of eruptions from its surface, one of which was 10,000 times more power-
ful than the largest Solar flare recorded—amazing for a star with a mass and size 
only about one-third that of the Sun.

The energy in the powerful flare was given off in all wavebands, from radio to 
X-ray. Flares this large from red dwarfs are very rare, and beg the question how 
such a tiny star can produce such an enormous eruption.

It could be because the star spins so rapidly (it rotates once in under a day, 
which is about 30 times faster than the Sun), allowing for the rapid winding-up 
and amplification of its surrounding magnetic field.

Small star shows big temper with superflare
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M82, shown in visible light with X-ray data 
superimposed. The highest-energy X-ray 
emission from the pulsar is coloured pink 
(inset). Image: NASA/JPL-Caltech/SAO/NOAO



IF UNDERSTANDING the weather on our own planet wasn’t enough of a chal-
lenge, scientists have just made the most detailed temperature map yet of the 
weather in an exoplanet’s atmosphere.

WASP-43b is a “hot Jupiter” type of exoplanet—weighing in at about twice Ju-
piter’s mass, it orbits around its host star with a “year” of only 19 hours! Indeed, it 
stays so close to its sun that it has one side locked to always face the star (much 
as the Moon is locked to show the same face to Earth). This means that the half 
of the planet turned to the star is at temperatures above 1,500°C (hot enough to 
melt iron…), while the night-time side drops to 500°C.

The new observations were taken with the Hubble Space Telescope, and were 
used to map the changes in temperature both across the planet and with height 
into its atmosphere. Also measured was the distribution of water in the air; the 
atmosphere of WASP-43b is not cloudy (the planet is so hot that all the water in 
the air is vapourised), and thus it reflects very little of its host star’s light.
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Weather maps for an exo-world

CHECK THE MET FOR SOLAR STORMS
The Met Office is now offering fore-
casts of space weather as well.

As discussed in the first talk of this 
season, the Sun can produce flares, 
ejections of solar plasma and magnetic 
storms that may cause havoc if di-
rected towards Earth. Satellites, radio 
communications and power grids are 
at particular risk of disruption and 
damage from such events.

The Met Office will be monitoring 
the size and development of sunspot 
groups that are deemed highly likely to 
erupt, aiming to give advance notice of 
any activity heading our way.

This increased attention to forecast-
ing space weather should improve our 
ability to predict the occurrence and 
possible impact of severe Solar events 
on our infrastructure.

WHY THE “BANG” IN THE BIG BANG?
The next Cambridge Astronomical As-
sociation meeting takes place at 8pm 
on Friday 17th October here at the IoA.

Hear Mustafa Amin explain what 
put the “Bang” in the Big Bang, how 
the early Universe got populated with 
particles, and what it looked like at the 
time. Non-members are welcome (with 
a small entrance charge at the door).

WHILE the Rosetta spacecraft stead-
ily closes in on Comet 67P, readying 
for deployment of the Philae lander 
in a month’s time, its cameras have 
been snapping some fabulous images 
of the comet’s surface.

The terrain on both lobes of the 
cometary nucleus is littered with 
large boulders. As the arrangement 
of one group of boulders apparently 
reminded scientists of the ancient 
monuments at Giza in Egypt, the 
largest of these boulders has been 
named after the Pyramid of Cheops.

Images of the Cheops boulder 
and the shadow it casts suggest it 
is about 45 m across. It seems to 
have an irregular and craggy surface 

Rosetta spots large 
“pyramid” boulders

A group of boulders on the comet; the 
largest of these has been named Cheops 
(inset). Images: ESA/Rosetta/MPS/UPD/
LAM/IAA/SSO/INTA/UPM/DASP/IDA

I was up all night wondering where the Sun 
had gone…then it dawned on me.

Scott’s joke of the week

Other things that caught our eye

Artist’s impression of the close orbit of  WASP-43b around its parent star. The colour scale on the 
planet represents the temperature across its atmosphere. Image: NASA/ESA/STScI

with small light patches, possibly 
marking where loose cometary dust 
has settled onto the rock. Research-
ers are unsure what the boulders are 
composed of and where they come 
from; perhaps they are excavated as 
the cometary surface around them 
becomes active and erodes away.

These are some of the things 
we hope to learn over the next few 
months, as we get acquainted with 
the comet at close quarters—par-
ticularly now, as the spacecraft 
manoeuvres into a close observation 
phase only 10 km above the surface.


