
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

Anton Baleato

Telescopes as time
machines
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Saturn may be losing its rings

Saturn's rings are one of the

most iconic features of our Solar

System. But according to a recent

paper, Saturn's rings are being

swallowed up by the gas giant at a

rate which wil l destroy the rings

entirely within 1 00 mil l ion years.

As a theory, this isn't new. The

Voyager probes first visited Saturn

in the 1 970s, and noticed that the

planet's magnetic field was slowly

pul l ing ring material inward --

creating a dusty "ring rain" in

Saturn's upper atmosphere. But

there was a lot of wriggle room in

the Voyager estimates, and it

wasn't clear exactly how fast the

rings were being eroded.

Now, a new analysis of Cassini

data (led by James O’Donoghue of

NASA’s Goddard Space Flight

Center) suggests that the rings

seem to be disappearing at

Voyager's "worst case scenario"

rate.

“We estimate that this ‘ring rain’

drains an amount of water

products that could fi l l an Olympic-

sized swimming pool from Saturn’s

rings in half an hour, ” said lead

author James O’Donoghue. “From

this alone, the entire ring system

wil l be gone in 300 mil l ion years,

but add to this the Cassini-

spacecraft measured ring-material

detected fal l ing into Saturn’s

equator, and the rings have less

than 1 00 mil l ion years to l ive. This

is relatively short, compared to

Saturn’s age of over 4 bil l ion

years.”

This would seem to imply that

Saturn's rings are relative

latecomers to the system (rather

than being formed alongside the

gas planet 4.5 bil l ion years ago).

Leading theories for the origin of

Saturn's rings include the tidal

destruction of one of the planet's

many moons.

I f Saturn's rings are indeed

more transient than previously

thought, this has interesting

implications for what our Solar

System may have looked like in

the past. As O’Donoghue put it, "I f

rings are temporary, perhaps we

just missed out on seeing giant

ring systems of Jupiter, Uranus

and Neptune, which have only thin

ringlets today!”

Saturn's rings as seen by the Cassini orbiter in 2013. Credit: NASA /
JPL-Caltech /Space Science Institute
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New X-ray images of the galaxy

Cygnus A (see image above) have

given astronomers a close look at

how black hole jets real ly work.

Every large galaxy has a

supermassive black hole lurking in

the centre. Many (l ike the one in

our own Milky Way) are dormant,

and not actively swallowing

material . But some -- the black

holes in the centre of `active

galaxies' -- actively gobble gas

and dust from the surrounding

galaxy, and release vast amounts

of energy in the process. Often

these black holes emit 'jets' --

streams of charged particles shot

out at velocities close to the speed

of l ight.

Why these jets occur is sti l l

something of a mystery. So

Cygnus A, which has massive jets

and is relatively nearby (being

'only' 600 mil l ion l ight years away!)

is a very useful galaxy to examine.

A new study has found that

Cynus A's jets seem to be

bouncing around the galaxy,

ricocheting off the material

surrounding the black hole. This

new discovery was made with the

Chandra X-ray telescope. The new

Chandra images reveal a series of

X-ray 'hotspots' in the galaxy,

caused by the jets bouncing

around the galaxy.

Lead author Amalya Johnson (of

Columbia University) explained the

importance of this finding, saying

“Since jets play such a significant

role in galaxy formation, a greater

understanding of how they work is

important in understanding how

massive galaxies form and

evolve".

You can't trust atoms -- they
make up everything!

Joke of the Week

For the first time, astronomers

believe they've found evidence for

an exoplanet which survived a

coll ision with another planet. A

new paper suggests that the

exoplanet Kepler-1 07c suffered a

smash during its history, stripping

the mantle and leaving behind an

iron-rich core.

Evidence came from a pair of

planets orbiting the star Kepler-

1 07 (which is around 1 700 light

years away). While these two

planets are almost the same size,

one weighs nearly three times

more than the other. The heavier

of the two planets -- Kepler-1 07c --

therefore has a density around

three times higher than it's

planetary companion, at around 1 3

grams per cubic centimetre. (For

reference, iron has a density of 8

grams per cubic centimetre).

Why two planets in the same

system would have such different

densities is a bit of a puzzle. The

new work (led by Aldo Bonomo at

INAF in I taly) suggests that the

dense planet was once much

larger, but a cosmic smash

stripped away the light si l icate

mantle, leaving behind the dense

iron-rich planet core.

The mass and radius of Kepler-

1 07c matches calculations for

what the aftermath of a planetary

coll ision would look like, so the

team are confident their model is

correct.

A similar planetary coll ision is

thought to have occurred in our

own Solar System, when the Earth

coll ided with a large rocky object --

a coll ision which formed our own

Moon.

Cygnus A's jets play cosmic pinball

Astronomers find first evidence for

giant exoplanet col l ision

Carolin Crawford wil l be
giving the Darwin Lecture
on `Viewing the Universe`

on Friday 22nd Feb
5.30pm at the Lady

Mitchell Hal l on Sidgwick
Avenue

The galaxy Cygnus A, in X-ray (blue), radio (red) and optical (yel low). Credit: NASA/CXC/SAO




