
WELCOME to our weekly publ ic

open evenings for the

201 8/1 9 season. Each night there

wil l be a half-hour talk which begins

promptly at 7.1 5pm. Please note

that the talk wil l be recorded and

archived for onl ine streaming.

The talk is fol lowed 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

1 6-inch telescope, wil l be open for

observations. In addition, the

Cambridge Astronomical Associ-

ation wil l provide a floorshow out-

doors on the Observatory lawns,

relaying l ive images from their tele-

scopes and providing a comment-

ary. I f we’re unlucky and it’s cloudy,

we’l l offer you a conci l iatory cup of

tea after the talk (with perhaps some

more astro-information in the lec-

ture theatre for those who want to

stay on).

I f you h ave any question s, suggestion s or
com m ents about th e I oA Open Even in gs
pl ease contact Matt Bothwel l at
bothwel l @ast.cam .ac.uk.

Our weekly welcome

TONIGHT'S SPEAKER

Colin DeGraf
Th e First Superm assive Bl ack H ol es: Wh ere did
th ey com e from an d h ow did th ey get so big?
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PUBLIC OPEN EVENING
INSTITUTE OF ASTRONOMY

— 9 JANUARY 2019 —

@cambridge_astro facebook.com/InstituteOfAstronomy

Astronomers find an ancient
"fossil" from the Big Bang

A team ofastronomers have dis-
covered an ancient relic from the Big
Bang: a pristine cloud ofgas, which has
been left undisturbed over the last 13
billion years and has therefore re-
mained uncontaminated since the
earliest times. The new finding was
published by PhD student Fred Robert
Professor Michael Murphy at Swin-
burne University ofTechnology.
“Everywhere we look, the gas in the

universe is polluted by waste heavy
elements from exploding stars,” says
Robert. “But this particular cloud
seems pristine, unpolluted by stars
even 1.5 billion years after the Big
Bang. If it has any heavy elements at
all, it must be less than 1/10,000th of
the proportion we see in our Sun. This
is extremely low; the most compelling
explanation is that it’s a true relic of
the Big Bang.”
This ancient cloud is therefore es-

sentially a time capsule from the Big
Bang, and should allow astronomers to
learn more about how the first stars
and galaxies formed.
The cloud was found with the aid of

a quasar (an ultra-luminous galactic

centre, powered by a supermassive
black hole) lurking in the background.
This quasar actually made the obser-
vations easier: by shinning bright light
through the cloud, the quasar illumin-
ated the hydrogen and allowed astro-
nomers to calculate exactly howmuch
heavy element 'contamination' there
was in the cloud.
This is only the third such "fossil"

cloud ever found. And, importantly,
this is the first one that astronomers
found after looking for it. John
O’Meara, a co-author of this newwork,
said “The first two were serendipitous
discoveries, and we thought they were
the tip of the iceberg. But no one has
discovered anything similar – they are
clearly very rare and difficult to see. It’s
fantastic to finally discover one sys-
tematically”.
“It’s now possible to survey for these

fossil relics of the Big Bang,” says Prof.
Murphy. “That will tell us exactly how
rare they are and help us understand
how some gas formed stars and galax-
ies in the early universe, and why some
didn’t.”

Sim ul ation of gal axies an d gas in th e un iverse. With in th e gas in th e (bl ue) fi l am ents con n ectin g
th e (oran ge) gal axies l urk rare pockets of pristin e gas. Credit: TNG Collaboration
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NewHorizons passes Ultima Thule

Accordin g to a recent govern m ent scien ce
review, astron omy is l ookin g up.

Joke of the Week

China’s Chang’e 4 lands on the
dark side ofthe Moon

A spacecraft has landed on the dark
side of the Moon for the first time. At
10.26 am Beij ing time on 3 January,
Chang’e 4's lander successfully
touched down in the South Pole-
Aitken basin, on the Moon's far side.
Of course, calling the far side of the

Moon the "dark side" is a bit of a mis-
nomer. While we never see the other
side of the Moon from Earth (it always
faces the same direction towards us),
the far side of the Moon doesn't lack
sunlight.
After landing, the lunar rover "Yutu

2" drove onto the lunar surface. Shortly
afterwards, the rover had to go into
standby mode, to withstand the
scorching lunar daytime temperatures,
which are around 200°C.
The rover's mission is likely to be

short, with some experts suggesting
that the lifetime of the rover might be

around two weeks. 'It's never going to
leave the Moon, so the question is
really how long it can remain opera-
tional,' said Professor Ian Crawford
from the department ofEarth and
planetary sciences at Birkbeck College
London. 'I suspect they will hope for at
least one lunar day – 14 Earth days –
after which, if it is still working, it will
have to hibernate during the 14-day
lunar night because it is solar powered,
and hopefully wake up again after-
wards. That is a tall order because the
lunar night is so cold – about -180°C."
The mission plans to test the radio

environment on the far side of the
Moon, with the aim ofdiscovering
whether a permanent radio telescope
could be built on the Lunar surface.
In addition, the mission represents

the first steps towards building a per-
manent Lunar base, which China has

NASA's 'New Horizons' spacecraft,
which surveyed Pluto in 2015, has per-
formed a flyby of the most distant Sol-
ar System object ever visited: the small
icy world known as Ultima Thule.
At over 6.5 billion kilometres from

Earth (and 1.5 billion km farther out
than Pluto), Ultima Thule lies in a re-

gion of the outer Solar System known
as the Kuiper belt. The belt, composed
of icy bodies and dwarfplanets, con-
tains many hundreds of thousands of
objects just like Ultima Thule (which is
formally known as 2014 MU69). It is
thought that these bodies, out on the
dark edge of the Solar System, hold
clues to the mysteries ofplanet forma-
tion. By better understanding these
dark frozen worlds, astronomers hope
to shed light on how our planetary
system formed more than 4 billion
years ago.
As the spacecraft sped past the ob-

ject on New Year's day it took thou-
sands ofphotographs, which revealed
a reddish body around 21km long. Be-
ing composed of two rough spheres
stuck together, scientists originally de-
scribed the object as a 'bowling pin'.
But upon closer inspection, Ultima
Thule turned out to look like "a snow-
man, if anything at all" (in the words of
Alan Stern, the mission’s principal in-
vestigator).

Arranging such a precise flyby was
no easy feat. "Ultima's only really the
size of something like Washington DC,
and it's about as reflective as garden
variety dirt, and it's illuminated by a
Sun that's 1,900 times fainter than it is
outside on a sunny day here on the
Earth. We were basically chasing it
down in the dark at 32,000mph and all
that had to happen just right", said
Alan Stern.
The unusual shape ofUltima Thule

is thought to have been caused by the
collusion of two smaller bodies, which
subsequently stuck together. The grav-
ity of each 'lobe' ofUltima Thule is
enough to keep them bound together.
JeffMoore (another meaner of the New
Horizons team, based at Nasa's Ames
Research Center), said the two halves
would have joined at very low speed –
just a few km/h. He said "If you had a
collision with another car at those
speeds you may not even bother to fill
out the insurance forms."

Th e rover, Yutu 2, sets off on its journ ey. Credit:
China National Space Administration

forecasted for 2036. As part of this aim,
the mission was launched with a "bio-
sphere" ofpotato seeds, cress, and silk-
worm larvae, to discover whether they
can grow and thrive on the Moon.

Th e first im age of U l tim a Th ul e taken by th e
N ew H orizon s spacecraft th at con firm s its
sh ape – th e N ew H orizon s team h ad puzzl ed
over th e possibl e sh ape of MU 69 for h al f a
year, wh ich was l ittl e m ore th an an obl on g
dot in H ubbl e Space Tel escope im ages.




