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WELCOME to our season of 
weekly public open evenings 

which will run through to the 
end of March 2017. Each night 
starts promptly with a short talk 
at 7.15pm in the lecture theatre: 
tonight hearing Girish Kulkarni 
will be asking What heated up the 
Universe?  

The talk is followed by an oppor-
tunity to observe if (and only if…) 
the weather is clear. The Cam-
bridge Astronomical Association 
will provide a floorshow outdoors 
on the Observatory lawns, relaying 
live images from modern tele-
scopes with a commentary. The 
IoA’s historical Northumberland 
and Thorrowgood telescopes will 
be open for unaided eye obser-
vations, 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

Girish Kulkarni
What heated up the Universe?
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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

NEW observations have confirmed the 
long-standing theory that stars are copi-
ous producers of heavy elements. 

Galaxies are often thought of as spar-
kling with stars, but they also contain gas 
and dust – where ‘dust’ is the astronomer’s 
term for tiny dark grains of carbonate 
and silicate materials. These contain the 
elements such as carbon, silicon and 
oxygen that are so essential in building a 
rocky planet like Earth. It is thought that 
massive stars produce this dust at the end 
of their lives, as they expel the elements 
fused deep within their interiors, enriching 
their host galaxies in elements heavier 
than hydrogen and helium

Astronomers have published obser-
vations of a galaxy known as II Zw 40, 
which lies about 33 million light-years 
away. Its central region is one of the largest 
star-forming regions in the local universe, 
hosting two young clusters of stars, each 
of which contains roughly a million stars. 
It is therefore a particularly useful target 
for testing theories of star formation.  

Star clusters spew out dust 

Observations of the galaxy taken in the 
mm/submm wavebands – sensitive to the 
radiation given off by dust grains – were 
used to construct a map that traced the 
location of dust in the galaxy. The dust was 
concentrated around the double cluster, 
supporting the hypothesis that stars are re-
sponsible for its production – the lifetimes 
of such massive stars are so short that they 
create the dust rapidly, and so it can be 
seen before it has dispersed very far from 
its source. The double cluster is like a sooty 
factory that is polluting its local environ-
ment.

THE twin detectors of LIGO, the Laser 
Interferometer Gravitational-wave 
Observatory, have been switched back 
on after a substantial upgrade, and are 
resuming their search for ripples in 
the fabric of space and time known as 
gravitational waves.

LIGO is the observatory that record-
ed the first ever direction observation 
of gravitational waves, generated by a 
powerful collision of two black holes, 1.3 
billion light-years away from Earth. This 
major announcement was made earlier 
this year, in February, and followed up by 
a second detection of merging black holes 
in June. The initial detections were made 
during LIGO’s first four-month run (Sep 
2015 – Jan 2016); since then, engineers 
and scientists have been making im-
provements to its lasers, electronics, and 
optics—resulting in an overall increase in 
LIGO’s sensitivity.

They are now hoping to observe even 
more black-hole mergers during the 
upcoming run, which provides not only an 
improved (25% better) sensitivity, but also a 
longer observing period. This means it can 
see black-hole mergers at further distances 
than before, and therefore should see more 
mergers than before.  

The LIGO team will continue to improve 
the observatories’ sensitivities over the 
coming years, with increases planned for 
each successive observing run. As more 
black-hole mergers are detected, scientists 
will start to get their first real understand-
ing of black-hole pairs in the universe—in-
cluding their population numbers, masses, 
and spin rates. LIGO may also detect the 
merger of neutron stars—the dense cores 
of exploded stars. Knowledge of both 
black-hole and neutron-star mergers will 
improve our understanding of stellar evolu-
tion and death.

LIGO resumes search

In the galaxy II Zw 40, dust 
(yellow) is strongly associated 
with clusters of stars (orange) The talk schedule for this term
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I’m a great fan of Switzerland. The flag itself is 
a big plus.

Scott’s joke of the week 

Cool 
theory 
on galaxy 
formation Artist’s conception of the 

Spiderweb; the still-forming 
galaxies are shown in white 

and pink, with the blue 
indicating the gas cloud in 
which they are immersed. 
Credit: ESO/M. Kornmesser.

A GIANT galaxy observed as it was more 
than 10 billion years ago has been discov-
ered to be embedded in enormous soup of 
molecular gas.

In the nearby Universe, the largest and 
most massive galaxies are those located 
at the gravitational centres of clusters of 
galaxies. To work out how these build up 
to become such exceptional objects, as-
tronomers try to observe earlier versions 
of these galaxies – back when they are still 
forming, and in a stage far removed from 
galaxy growth in the current Universe

One such useful analogue is the ‘Spi-
derweb Galaxy’, which is in fact not yet a 
single galaxy, but a clustering of proto-gal-
axies located more than 10 billion light-
years from Earth, and seen as it was when 
the Universe was only 3 billion years old. 
When observed in the radio wavebands, 
it was discovered that this embryonic 
cluster was immersed in a dense cloud of 
molecular hydrogen. 

Over 100 billion solar masses of 
hydrogen is estimated to be present, and 
at temperatures of about -200˚C, this cold 
molecular gas is ideal raw material for 
the formation of new stars. However, it is 

difficult to detect hydrogen gas directly, so 
it is located by observing carbon monox-
ide, which is easier to find. The fact that 
this immense gas cloud also contains 
carbon monoxide means that it has been 
enriched by the supernova explosions of 
earlier generations of stars, as the carbon 
and oxygen required was formed in the 
cores of stars that later exploded.

Most of the cold gas is not yet part of 
the protogalaxies, but instead lies between 

them, forming a huge system spanning 
three times the size of our own Milky Way 
Galaxy. Earlier ultraviolet observations of 
the Spiderweb have indicated that rapid 
star formation is ongoing across most of 
the region so stars are condensing directly 
out of the gas.  

It appears that with time, the whole 
system may eventually collapse into a 
single, gigantic galaxy.

ASTRONOMERS have obtained observa-
tions of the smallest asteroid ever charac-
terized in detail. 

Asteroids are remaining fragments 
from the formation of the solar system 
that mostly orbit the sun between the or-
bits of Mars and Jupiter today. Near-Earth 
asteroids are a subset that cross Earth’s 
path. So far, more than 15,000 near-Earth 
asteroids have been discovered, and many 
of these are very small – but although they 
are discovered frequently, not very much 
is known about them as they are too small 

and remote to characterize. 
Astronomers had the opportunity to 

study 2015 TC25 at length from Earth-
based telescopes when it sailed past 
the Earth at a distance of just 128,000 
km, only a third of the distance to the 
moon. Measuring just 2m across, the tiny 
object TC25 is also one of the brightest 
near-Earth asteroids ever discovered – 
reflecting about 60% of the sunlight that 
falls on it. Observations show that its 
surface consists of very bright minerals; 
only one out of every 1,000 meteorites 

that fall on Earth match this composition. 
Curiously, 2015 TC25 lacks the typical 

dust blanket — called regolith — that 
layers the surface of most larger asteroids, 
and so it appears more like a piece of bare 
rock. It is also one of the fastest-spinning 
near-Earth asteroids ever observed, com-
pleting a rotation every two minutes. The 
observing team believes it probably was 
chipped off by another impacting rock 
from its parent, 44 Nysa, a larger main-
belt asteroid. 

By studying these smaller ‘meteoroids’ 
in in more detail, astronomers hope to 
better understand the parent bodies that 
are the precursors of the meteorites that 
fall onto Earth. Their properties form a 
pristine sample to compare to those we 
receive only after they have crashed down 
through the atmosphere. It’s especially 
important to study the physical properties 
of small near-Earth asteroids because of 
the threats these objects pose to us.

Tiniest asteroid 
found

Artist's impression of a 
near-Earth Asteroid heading 
past Earth. Credit: ESA


