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

Thomas will tell us about the Earth’s 
formation (including the things that 
could have gone wrong), and the 
subsequent processes that led to us 
living on “the little planet that could”.

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.
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ASTRONOMERS have been surprised 
to discover a tiny, cool dwarf star with 
an incredibly powerful magnetic field, 
producing far stronger flares than our 
(much larger) Sun.

Stellar flares occur when the star’s 
magnetic field twists and tangles, only 
to release a burst of energy when it 
suddenly unknots; this energy is emit-
ted as a blast of radiation, and acceler-
ates a cloud of charged particles which 
erupt from the surface at high speed.

During the flaring process, the 
energised particles emit characteristic 
radio signals that can reveal the prop-
erties of the magnetic field.

The radio emission from one red 
dwarf located 35 light-years away 
shows it to have a magnetic field sev-
eral hundred times stronger than that 
of the Sun—despite the star contain-
ing only about 10% of the Sun’s mass.

It’s not clear that the physical proc-
esses responsible for the Solar magnet-
ic field could operate in such a small 
star, although it might be relevant that 
the red dwarf revolves once around its 
axis every two hours; this is far shorter 
than the 25 days it takes the Sun.

The star also seems to have con-
tinual flaring activity, which has major 
implications for the conditions on any 
surrounding planets.

Red dwarfs are the most com-
mon type of star in the Galaxy, and 
many are expected to host planetary 
systems. As red dwarfs are cool stars, 
a planet has to orbit quite close to be 
warm and habitable. Such proximity 
will render the planet very vulnerable 
to damage caused by the flares.

The violent barrage of charged 
particles and dangerous radiation will 
strip away the atmosphere, destroy 
complex molecules on the surface and 
just generally inhibit the possibility of 
life getting a foothold. 

Indeed, this may already be happen-
ing to the nearest Earth-sized exo-
planet, Kepler 438b, which is in orbit 
around another red dwarf star 470 
light-years away from us.

The host star regularly exhibits this 
extraordinary “superflare” activity, and 
it’s thus possible that the exoplanet 
will long since have been blasted and 
zapped until it really doesn’t resemble 
Earth at all.

Size matters not: Tiny star packs 
huge magnetic field, violent flares

Artist’s impression of the red dwarf star TVLM 513-46546. Observations with ALMA suggest 
it has an extremely powerful magnetic field (indicated by the blue lines), which is potentially 
associated with a flurry of strong stellar flares. Image: NRAO/AUI/NSF/D. Berry/SkyWorks
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NEW RESULTS this week suggest 
that many of the very massive galax-
ies we see in the nearby Universe had 
already formed by just three billion 
years after the Big Bang.

A survey of about 8,000 galaxies in 
the early Universe found that many 
more of them were bright and ac-
tively forming stars than previously 
anticipated.

These objects are so far away that 
we observe them as they appeared 
when the Universe was between 0.75 
and 1.5 billion years old—only 5–10% 
of its present age.

The rate at which the galaxies are 
forming stars is inferred from their 
ultraviolet luminosity, and corrected 
for the amount of light absorbed by 
the dust and gas of the system.

A comparison to a theoretically 
predicted rate for stellar growth in 
galaxies shows that these massive 
galaxies must have greatly increased 
in size over a very short period of 
time—much more quickly than pre-
viously suspected. 

 This implies that the early galax-
ies were far more efficient at turning 
gas into stars than galaxies of today.

Maybe they just had more of the 
cold, dense gas that is the fuel for 
star formation, or they produced 
fewer of the “feedback” processes 
that are expected to stall star for-
mation by heating the gas clouds 
(examples of such processes include 
supernova explosions, stellar winds 
and supermassive black holes). 

It is likely, however, that to really 
understand what’s going on in these 
high-redshift galaxies, we’ll have to 
wait for the capabilities of the James 
Webb Space Telescope (which will 
launch in 2018).

Up bright and early: 
Older galaxies more 
efficient at star birth

– How many radio astronomers does it take 
to change a light bulb?
– None; they don’t deal with that short-
wavelength stuff.

Scott’s joke of the week

IMAGES from New Horizons’ approach 
to Pluto and Charon in July have been 
combined to show all sides of the dwarf 
planet and its largest moon (right), as 
they rotate over one entire “day”. 

A day on Pluto is 6.4 times longer 
than one on Earth. The detail available 
in the images improves as the spacecraft 
closes in on the system—moving from a 
distance of 8 million km on 7th July to its 
flypast at 645,000 km on 14th July.

 The images demonstrate how dif-
ferent the flypast side (with the pale 
heart-shaped region) and the far side of 
Pluto are from each other; in contrast, 
the surface of Charon seems much the 
same all day round.

Images: NASA/Johns Hopkins APL/
Southwest Research Institute

A day in the life of 
Pluto and Charon

NASA has given the go-ahead for private company SpaceX to ferry 
astronauts to the International Space Station over the next few years.  

Since the Space Shuttle fleet was retired in 2011, all astronauts 
have had to rely on Russian Soyuz capsules to reach and return from 
near-Earth orbit.

At $70 million a seat this is not a cheap option, and so NASA have 
invested seed money in two commercial companies designing space 
transport hardware to ship crews to the ISS.

Earlier this year it was confirmed that Boeing’s Starliner capsule 
would be used for this purpose by late 2017, and now SpaceX have 
also been given the go-ahead to share in this responsibility. 

The SpaceX Dragon spacecraft has been successfully delivering 
cargo capsules to the ISS and returning safely from orbit since 2010. 
The firm is now developing a crewed version of Dragon to carry up to 
seven passengers into space.

The ISS is expected to remain operational until 2024.

NASA rides Dragon into space

The Dragon V2 spacecraft (left) 
will seat seven in its interior 

(inset) and land using its own 
propulsion. Images: SpaceX
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