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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when Ran-

jan Vasudevan will tell us how the 
detection of high-energy radiation 
from around the cosmos allows us 
to study some of the most active 
phenomena in the Universe.

His talk will be followed by an 
opportunity to observe if (and only 
if…) the weather is clear.

The Cambridge Astronomical 
Association (CAA) will provide an 
outdoors floorshow relaying live im-
ages from three modern telescopes, 
with commentary.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will also be open for observing, 
along with the new 16-inch tel-
escope 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.
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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

BIG NEWS this week: There could be 
a giant planet lurking undiscovered at 
the fringes of our solar system.

It’s not been observed yet, but its 
presence has been inferred by the way 
that remote Kuiper Belt objects appear 
to be moving. 

The existence of Planet Nine has 
been proposed after computer simula-
tions and mathematical modelling 
were used to explain the mysterious 
motions of some of the larger icy 
objects beyond Neptune, contained in 
what is known as the Kuiper Belt. 

Six of these objects are on very 
elliptical orbits that all point in the 
same direction in physical space—this 
shouldn’t happen as the orbits rotate 
(or “precess”) around the Solar System, 
each one at a different rate.

Not only are the orbits lined up, 
but they are also all tilted by about 
30° relative to the plane of the Solar 
System. Statistically these alignments 
cannot happen by chance, but they 
could be shaped by the gravitational 
field of a massive body.

Such an object could be Planet 
Nine, and if it exists it is estimated to 
have a mass 10 times that of Earth, 

and to follow an orbit that is 20 times 
farther from the sun than Neptune’s.

At such a distance, it would take 
Planet Nine between 10,000 and 20,000 
years to make one revolution around 
the Sun. Unlike the smaller objects 
known as dwarf planets, it would have 
enough mass to be classified as a bona 
fide planet. 

The simulations show that Planet 
Nine has an orbit with its closest ap-
proach to the Sun (its “perihelion”) on 
the side opposite to those of the other 
six planets. This allows its gravity to 
repeatedly nudge the orbits of distant 
Kuiper Belt objects, thus maintaining a 
steady configuration among them. 

So how could such a large planet 
end up in the outer Solar System? 
Perhaps it formed along with the other 
four giant planets, but was ejected 
into a more distant and eccentric orbit 
after a close gravitational encounter 
with Jupiter or Saturn.

Planet Nine has yet to be confirmed 
by observation, though some of the 
more powerful telescopes will soon 
try to track it down. More simulations 
are needed first, to try and pinpoint a 
more precise location for the search.

The six most distant objects 
in the Solar System have 
orbits (magenta) in similar 
directions. A planet with 10 
times the mass of the Earth 
in a distant, anti-aligned 
orbit (orange) is required to 
maintain this configuration. 
Image: Caltech/R. Hurt (IPAC)

Planet Nine 
deduced 
from six 
odd orbits

Artist’s 
impression of 

the view
from Planet 

Nine, back 
towards the 
distant Sun.
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THE PRIVATE company Blue Origin 
flew their New Shepard rocket again 
last Friday, launching a capsule 
briefly into space.

Importantly, this test flight used 
the exact same hardware that had 
been launched and recovered back 
in November, thus demonstrating its 
reusability.

This marks a new era in rocketry, 
with designers trying to make sys-
tems that are no longer regarded as 
disposable, hopefully paving the way 
to cheaper space travel. 

Blue Origin is a firm funded by US 
entrepreneur and Amazon founder 
Jeff Bezos.

Last November’s test was the first 
time a rocket had launched a space 
mission vertically from the ground 
and then brought all its elements—
booster and capsule—softly and 
safely back to Earth.

The New Shepard was then flown 
last week to an altitude of 101.7 km, 
again with the booster and capsule 
returned for recovery and reuse. 

These flights have only just 
nudged over the official boundary 
of space, at 100 km, and the New 
Shepard doesn’t travel at a high 
enough velocity to be able to orbit 
and remain in space.

But Blue Origin is already 
developing more powerful rocket 
engines—using the same vertical 
lift-off and landing design—that will 
eventually be able to orbit the Earth, 
and to carry up to six passengers at a 
time in the capsule.

The firm is in competition with 
other private companies that also 
plan to deliver cargo and people into 
space.

The most advanced of these 
currently is SpaceX, whose Dragon 
capsule is expected to start ferry-
ing astronauts to the International 
Space Station in 2017.

Spot five planets at once in the morning sky

If I weren’t an astronomer, I’d get into 
horticulture. I hear it’s a growing field.

Scott’s joke of the week

OVER the next two weeks, you’ll have 
the rare opportunity to see five planets 
with the unaided eye together in the 
pre-dawn sky. 

The best times will be during the 
last few days of January and the first 
week of February.

Look for the planets about 45 
minutes before sunrise—any earlier 
and Mercury will be too low to be seen 
easily, and after this time the twilight 
sky becomes too bright. Ideally, try and 
observe from a location with a clear 
view down to the southeast horizon. 

First find Venus, which is currently 
brighter than any other planet or star, 
and is located fairly low above the 
horizon to the southeast.

Mercury is then to the lower left 
(separated by about the width of your 
clenched fist held at arm’s length), 
and will resemble a bright star in the 
twilight. It will get slightly brighter and 
closer to Venus in the pre-dawn sky 
each successive morning.

The other three planets can be seen 
by sweeping your gaze in a long arc to 
the upper right from Venus.

Saturn is dim, the slightly brighter 
Mars is due south, and Jupiter is very 

bright in the southwest, nearly halfway 
round the sky from Venus.

Alternatively, use the waning Moon 
to help identify the planets (see image 
below and at www.skyandtelescope.
com). It’s near Jupiter on 28th January, 
Mars on 1st February, Saturn on 3rd 
February, Venus on 5th February, and 
Mercury on 6th February.

The positions of the planets do 
not represent an “alignment” where 
they are all lined up outward from the 
Sun—it’s only that they are all at places 
in their orbits that happen to crowd 
them into one part of the sky.

They appear along a single arc 
across the sky known as the “ecliptic”, 
which marks the flat plane of the Solar 
System, and the track that the Moon 
and Sun also follow.

Five planets can be seen together 
in the sky only two or three times per 
decade on average.

The last time this took place before 
dawn was back in winter 2004/05, and 
during the next occurrences (mid-Au-
gust 2016 and mid-July 2020), Mercury 
will be a little too close to the horizon 
and difficult for most people to see.

Image: Sky & Telescope

Blue Origin rocket lifts off, lands…and lifts off again
An earlier launch of Blue Origin’s 

New Shepard rocket on 29th
April 2015. Image: Blue Origin


