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WELCOME to our season of 
weekly public open evenings 

which will run through to the end 
of March. Each night starts promptly 
with a short talk at 7.15pm in the 
lecture theatre: tonight Thomas 
Mädler will be giving his talk How far 
are the Seven Sisters?

The talk is followed by an oppor-
tunity to observe if (and only if…) 
the weather is clear. The Cambridge 
Astronomical Association will pro-
vide a floorshow outdoors on the 
Observatory lawns, relaying live im-
ages from modern telescopes with 
a commentary. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes will be open for unaided 
eye observations, along with the 
16-inch telescope. If we’re unlucky 
and it’s cloudy, we’ll offer you a cup 
of tea as compensation after the talk, 
with some more astro-information 
in the lecture theatre for those who 
want to stay on.

TONIGHT’S SPEAKER

Thomas Mädler
How far are the Seven Sisters?
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If you have any questions, suggestions or 
comments about the IoA Open Evenings 
– please contact Carolin Crawford at 
csc@ast.cam.ac.uk. We tweet current astro-
news and events as IOACOA.

www.ast.cam.ac.uk/public

THE supernova SN 2014C was dis-
covered in 2014 and has dramatically 
changed in appearance over the course 
of a year – very fast in astronomical 
terms. It appears that the supernova 
ejected lots of material before it ex-
ploded – an unusual behaviour which 
hasn’t previously been observed.

When massive stars reach the 
end of their lives they explode as 
supernovae and the newly formed 
elements are spread out in the 
universe. In fact, much of the material 
that our planet and solar system are 
made of was generated in nuclear 
reactions in ancient stars.

Astronomers classify supernovae 
based on whether or not hydrogen is 
present in the explosion event.  Stars 
have abundant hydrogen initially, but 
as they fuse hydrogen into helium (and 
other heavier elements), a star nearing 
a supernova death may have run out 
of hydrogen completely. Supernovae 
in which very little hydrogen present 
are called “Type I.” Those that do have 
an abundance of hydrogen, which are 
rarer, are called “Type II.”

The supernova SN 2014C in particu-
lar is challenging astronomers’ models 
of how exploding stars distribute 

their elements because it managed to 
transform itself from a Type I classifi-
cation to a Type II supernova after its 
core collapsed. Initial observations did 
not detect hydrogen, but, after about 
a year, it was clear that shock waves 
propagating from the explosion were 
hitting a shell of hydrogen-dominated 
material outside the star.

In order to create this shell, SN 
2014C must have ejected a significant 
amount of material (approximately 
the mass of the Sun) made mostly of 
hydrogen, but also heavier elements, 
decades to centuries before explod-
ing. Normally, stars do not throw off 
material so late in their life before 
exploding.

So, why would the star do that? One 
possibility is that the nuclear reactions 
that occur in the cores of would-be 
supernovae are simply not yet fully 
understood. Another possibility is that 
the star might have had a companion 
that has influenced its life and death.

This study will motivate astrono-
mers to observe massive stars in the 
centuries before they explode. At the 
same time they will continue to mon-
itor the aftermath of this perplexing 
supernova SN 2014C.

New Clues to ‘Chameleon 
Supernova’

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

This visible-light image 
shows spiral galaxy NGC 7331 
where the unusual supernova 

SN 2014C took place. The inset 
images show X-ray observations 

of the supernova region before 
the explosion (left) and after 
it (right). Credit: NASA/CXC/
CIERA/R.Margutti et al/SDSS
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How does the Man in the Moon cut his hair? 
Eclipse it.

Scott’s joke of the week

USING galaxies as giant gravitational 
lenses, an international group of as-
tronomers have made an independent 
measurement of how fast the Universe 
is expanding.

The new study targets massive 
galaxies positioned between Earth 
and very distant, incredibly luminous 
galaxy cores, known as ‘quasars’. The 
light from the more distant quasars is 
bent because a massive galaxy along 
the same line of sight curves space-
time: This creates multiple images of 
the background quasar, some smeared 
into extended arcs.

Because galaxies do not create per-
fectly spherical distortions in the fabric 
of space and the lensing galaxies and 
quasars are not perfectly aligned, the 
light from the different images of the 
background quasar follows paths with 
slightly different lengths. The bright-
ness of quasars changes over time, 
so astronomers can see the different 
images flicker in brightness at differ-
ent times, the delays between them 
depending on the lengths of the paths 

the light has taken. These delays are 
directly related to the rate at which the 
Universe is expanding, which astrono-
mers quantify as the ‘Hubble constant’.

The new measurement of the 
constant is completely independent 
of — but in excellent agreement with 
— other measurements of the Hubble 
constant in the late-time Universe. 
However, they are in disagreement with 

measurements made by the Planck 
satellite of the very early Universe. This 
discrepancy may be caused by cur-
rently unidentified problems with the 
measurements, but it may also indicate 
that our picture of the Universe — one 
composed of dark energy, dark matter 
and normal matter — is missing some-
thing fundamental at its heart.

Faster-than-expected expansion of the Universe?

MANY places on Mars have networks 
of ridges that intersect at angles to 
form polygons. These features vary 
widely in size and origin and are impor-
tant for understanding the history of 
early Mars. Scientists are now looking 
for volunteers to examine images of 
Mars’ surface and to identify sites with 
these polygonal ridges.

Polygonal ridges on Mars come in 
various sizes and are understood to 
differ in their origin. Small ridges (on 
size-scale of inches) have been found 

by Mars rover missions and have been 
inspected up close. Some of these 
polygonal ridges are veins deposited 
by mineral-laden groundwater moving 
through underground fissures, long 
before erosion exposed the veins. Other 
small boxwork ridges likely originated 
as cracks in areas of dried mud.

At the other end of the size scale, 
some ridges outline several rectangles 
each more than a mile wide. These 
may have resulted from impact-relat-
ed faults underground, with fractures 

filled by rising lava that hardened and 
was later exposed by erosion.

Sound interesting? Identifying and 
understanding these ridges will help 
in understanding the early history of 
Mars. Scientists are now seeking help 
from the public through a citizen-sci-
ence project using images of Mars from 
the Context Camera (CTX) on Mars 
Reconnaissance Orbiter.

Volunteers are asked to search for 
more polygonal ridges. The hope is to 
improve understanding of the ridges in 
relation to other features and will also 
help guide future observations with 
the High Resolution Imaging Science 
Experiment (HiRISE) camera to reveal 
details of the ridge networks.

Help explore Mars’ past by visiting 
http://ridges.planetfour.org

Origins of the ridges on Mars – 
help wanted!

HE0435-1223 (inset) is among 
the five best lensed quasars discovered so far. The 
gravity of the foreground galaxy bends the light 
from the distant quasar creating four almost evenly 
distributed images around it.

Part of an area on Mars where narrow rock ridges, some as tall 
as a 16-story building, intersect at angles forming corners of 

polygons. Credit: NASA/JPL-Caltech/Univ. of Arizona

Credit: ESA/Hubble, NASA
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