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HAPPY New Year, and welcome 
back to our weekly public open 

evenings! Tonight’s half-hour talk 
begins at 7.15pm, when Ryan Mac-
Donald will tell us about exploring 
solar systems. It will be followed by 
an opportunity to observe if (and 
only if…) the weather is clear.

The Cambridge Astronomical 
Association (CAA) will provide a 
floorshow relaying live images from 
three modern telescopes. The IoA’s 
Northumberland and Thorrowgood 
telescopes will also be open for ob-
serving, along with the new 16-inch 
telescope in its own dome.

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

Also, BBC’s Stargazing Live will be 
back next week, and we will hold an 
extra observing night (weather per-
mitting!) on Saturday 16th January.

TONIGHT’S SPEAKER
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If you have any questions, suggestions or 
comments about the IoA Open Evenings, 
please get in touch with either Carolin 
Crawford at csc@ast.cam.ac.uk or Sonali 
Shukla at sshukla@ast.cam.ac.uk. We tweet 
current astro-news and events as IoACOA.

www.ast.cam.ac.uk/public

THE CELESTIAL “lightsaber” in the 
image on the right is actually twin jets 
ejected from the immediate vicinity of 
a newborn star at their centre, which is 
obscured by thick clouds of dust.

This image was taken by the Hubble 
Space Telescope; the protostar it reveals 
is still in the very early stages of forma-
tion, and would be completely hidden 
from our sight if not for the jets.

The young stellar object is located 
in a large star-forming complex in the 
direction of the constellation of Orion, 
about 1,350 light-years away.

Stars like this form within giant 
clouds of cool molecular hydrogen, 
where local dense clumps collapse un-
der gravity to form a rotating, flattened 
disc of material with the newly born star 
at its core.

Gas from the surrounding disc of 
matter falls onto the protostar, and then 
becomes superheated to shoot outwards 
in opposite directions along the star’s 
rotation axis.

Nebulae associated with stars in this 
very transient phase of life are known as 
Herbig–Haro objects.

The material in these narrow beams 
is travelling at speeds of over 160,000 
km/h, and so shock fronts develop along 
the jets, producing tangled knots as they 
collide with the nearby gas and dust.

A star awakens: 
Protostar’s jets 
seen by Hubble

The star at the centre of this Herbig–Haro 
object is hidden from view; the bright spots 
just to its right are actually associated with 
other young stars. Image: NASA/ESA

Ryan MacDonald
Exploring Solar Systems

Artist’s impression of the 
birth of a star. The young 
stellar object is encircled 
by a pancake-shaped disc 
of dust and gas. Gas is 
heated as it falls onto the 
forming star, and some of 
it escapes along the star’s 
axis in high-speed jets. 
Image: NASA/ESA/A. Feild
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IF YOU have a half-decent 
pair of binoculars on a dark 
night, try hunting for Comet 
Catalina: north of the bright 
star Arcturus and under the 
Plough (see map on right).

It’s expected to stay at a 
constant brightness for the 
next ten days, and then fade 
away after making its closest 
approach to Earth (110 mil-
lion km) on 17th January.

Through large telescopes, 
the comet can been seen 
sporting two tails—a short, 
brighter dust tail and a long 
tail of ionised atoms.

Image: Sky & Telescope
– Why was Yoda afraid of 7?
– Because 9, 7 8.

Scott’s joke of the week

A COMPARATIVE study of the properties of ten giant exo-
planets may have solved the mystery of why some show little 
sign of water molecules in their atmosphere.

Many of the 2,000 exoplanets discovered so far are “hot 
Jupiters”—enormous gaseous planets similar to Jupiter, but 
following very tight orbits around their host star.

This not only makes their surface very hot, but also great-
ly hinders their detailed study as their light is overwhelmed 
by that from the bright nearby star. 

Early observations suggested that these hot Jupiters don’t 
hold much water, which would be curious as water is con-
sidered a key ingredient in making planets.

However, a new study has used the Hubble and Spitzer 
space telescopes to compare the characteristics of the 
atmospheres in ten of these planets; each transits their host 
star, allowing astronomers to see the effect of the atmos-
phere as it filters the starlight.

This enables the chemical composition of the “air” to 
be determined, as well as the amount of cloud and haze 
present. It seems that the hot Jupiters with a strong water 
signal are those that have a cloud-free atmosphere, whereas 
those with a faint signal contain far more cloud and haze.

Four planets to look 
out for before dawn
NOW IS a good time to watch four 
planets line up across the pre-dawn 
sky, with yesterday marking the lat-
est sunrise for the year.

By 7am tomorrow, you can see 
not only Jupiter to the southwest, but 
also Venus low in the southeast.

Venus will form a triangle with 
Saturn, to its lower left, and the 
bright orange star Antares, more 
directly below it; the thin crescent 
Moon is just to its left.

Mars is halfway between Venus 
and Jupiter, due south and distinctly 
red in colour.

Over the next few days, Saturn 
will move towards Venus to make a 
close conjunction, and by Saturday 
morning they will be less than half a 
degree apart—or about the width of 
a chopstick held at arm’s length.

Haze on dry hot Jupiters may hide presence of water

Artist’s impression of the ten hot Jupiter exoplanets in the study, shown 
here to scale with each other. Image: ESA/NASA

Telescopic mosaic of Comet Catalina, taken on 21st
December 2015. The field of view lies in the constellation 

Virgo and is around ten full moons wide. Image: J. J. Chambó

As water molecules are expected to be in the deeper, 
cooler layers of the atmosphere, the simple solution is just 
that any clouds apparent will hide the water from view and 
mask the signal.

Thus it seems there aren’t any dry hot Jupiters out 
there—which is just as well, as it would require a complete 
rethinking of current theories about how planets are born.

Comet Catalina 
arrives with the 
New Year


