
WELCOME to our weekly pub-

l 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 concil iatory cup of

tea after the talk (with perhaps some

more astro-information in the lecture

theatre for those who want to stay

on).

I f you have any questions,

suggestions or comments about the

IoA Open Evenings please contact

Matt Bothwell at

bothwell@ast.cam.ac.uk.

Our weekly welcome

TONIGHT'S SPEAKER

Josh Nall

Life on Mars? Exploring 200

Years of Our Fascination with

the Red Planet
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Searching for 'Planet Nine'

Many astronomers now believe

that an undiscovered ninth planet

lurks out at the dark edges of our

Solar System.

Astronomers have long hunted

for more planets in our Solar

System. We have known about 6

since ancient times - Mercury,

Venus, Earth, Mars, Jupiter, and

Saturn were known to the Greeks,

who called them 'wandering stars',

or "planets" (πλανῆται). The

advent of modern telescopes

allowed us to discover two more --

Uranus and Neptune -- based on

their gravitational interactions with

the rest of the Solar System.

Since then, no more large

bodies have been found. Pluto

was discovered in 1 930, but was

demoted to "dwarf planet" status in

2008. But astronomers believe

that there is sti l l a large planet

lurking far beyond Pluto which we

have yet to discover.

Just l ike Uranus and Neptune,

the clues for the existence of

Planet Nine are gravitational. In

the outer Solar System,

astronomers see a population of

"trans-Neptunian objects" --

thousands of small rocky bodies

orbiting the Sun beyond Neptune.

Interestingly, these objects are

so small they are pulled around by

the gravity of larger planets. And a

large number of these small

bodies seem to be tantal isingly

al igned, suggesting that they are

being 'herded' by a massive

unseen planet.

Konstantin Batygin at the

California Institute of Technology

says the evidence leads to a

detai led description of Planet Nine.

I t should be 5-1 0 times the mass

of Earth, and should orbit the Sun

400-800 times further away.

The team are confident that

Planet Nine is real. The odds of

the trans-Neptunian objects being

aligned by chance is around 500

to 1 .

And the team believe that we

can find this planet with our

current technology: "Planet Nine -

if it exists as described here - is

l ikely to be discovered within a

decade", they said.

Artist's impression ofPlanet 9, with the Sun (and Neptune's orbit)
shown in the background.
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An international team of

astronomers have used Gaia and

the Hubble Space Telescope to

provide the most accurate mass

estimate of the Milky Way ever

made. Our galaxy is now thought

to weigh in at 1 .5 tri l l ion times the

mass of our Sun.

This new measurement was

made using gravity as the cosmic

'weighing scale'. In our Solar

System, we can 'weigh' the Sun by

measuring how fast planets are

orbiting around it. In the same way,

astronomers have now used

globular clusters orbiting the Milky

Way to measure the mass of our

Galaxy.

The two telescopes -- Hubble

and Gaia -- were used together to

get this result. Hubble can see

globular clusters which are further

away, while Gaia makes more

accurate measurements for nearby

clusters. By combining these two

datasets, the team (led by Laura

Watkins of the European Southern

Observatory) came up with their

accurate result.

Most of this mass is dark matter,

with stars representing only 200

bil l ion solar masses, or around 1 3

percent of the total.

This new result al lows

astronomers to put our galaxy into

context with our understanding of

the Universe as a whole.

"We want to know the mass of

the Milky Way more accurately so

that we can put it into a

cosmological context and compare

it to simulations of galaxies in the

evolving universe", said study co-

author Roeland van der Marel.

Did you hear about the
mathematician who couldn't
afford food? She could
binomial.

Joke of the Week

Dark Matter is thought to be far

more common than normal

('baryonic') matter, making up 85%

of all the material in the Universe.

According to our best models, dark

matter is the 'skeleton' which holds

galaxies together (see article

above, where the Milky Way is

found to be mostly made of dark

matter).

Despite its importance, dark

matter has been frustratingly hard

to detect. The reason for this is

that it is thought to be

'col l isionless' -- it passes almost

straight through normal matter as

if it wasn't there -- and that

includes any dark matter detectors

we build!

Researchers have to wait for

very rare 'direct' col l isions between

dark matter particles and atomic

nuclei. Normally this is done using

tanks of cryogenical ly cooled

l iquids deep underground (often in

abandoned mines). But these

efforts have so far proved

unsuccessful. Now Andrzej Drukier

(Stockholm University) has a

possible technique -- look at rocks

which have been buried deep

underground for mil l ions of years.

Any dark matter particles hitting a

buried rock should leave a 'trai l '

buried within, around 1 00,000

times thinner than a human hair,

and as long as a human red blood

cell . And by choosing rocks which

are buried deep underground, only

dark matter particles should be

able to reach them.

While these trai ls are tiny, the

team believe they are within the

l imits of current technology to find.

Hubble and Gaia weigh Milky Way

Gaia’s all-sky view ofourMilkyWay Galaxy, based on measurements ofnearly 1.7 billion stars.

Credit: Gaia Data Processing and Analysis Consortium (DPAC)

The world's largest Dark Matter Detector. Credit: Enrico Sacchetti

Searching underground for Dark Matter




