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Sciencewatch
C O M P I L E D  B Y  J O H N S W A I N ,  N O R T H E A S T E R N U N I V E R S I T Y

Most animals have tails with round 
cross-sections, but tails of seahorses have 
square ones. Michael Porter of Clemenson 
University in South Carolina and colleagues 
have now explained why. Using 3D printing 
to make articulated models of square and 
circular tails and test them, they found that 
while cylindrical tails could twist better, the 
square cross-section provides more contact 
area and helps the tail to relax, reducing the 
energy the animal has to expend to grasp 
things. The square cross-section is also 

three times stiffer and four times stronger 
under compression.

 ● Further reading 
M M Porter et al. 2015 Science 349 aaa6683-1.

Metal deuterium
It has long been suggested that hydrogen, 
under enough pressure, would become 
metallic, and this transition has now been 
seen, at least in deuterium. Marcus Knudson 
of Sandia National Laboratories in New 
Mexico and colleagues used the Sandia Z 
machine, which can produce currents of 
20 MA and magnetic fi elds of 10 MG, to 
produce shock waves via an aluminium plate 
to squeeze liquid deuterium by more than 
300 GPa for around a tenth of a microsecond. 
Between 280–305 GPa, there was an abrupt 
transition to a shiny metallic state. Standard 
hydrogen may take more effort, but this gives 
plenty of insight into how solid hydrogen 
might behave, with signifi cant implications 
for ideas about gas-giant planets such as 
Jupiter.

 ● Further reading 
M D Knudson et al. 2015 Science 348 1455.

Bacteria make superfl uids
Genuine superfl uidity is normally associated 
with extreme cold, but zero viscosity has 
come about in an unexpected way, thanks to 
bacteria. Harold Auradou of the University 
of Paris-Sud and colleagues have found that a 
solution with Escherichia coli swimming in 
it had a shear viscosity that depended on the 
concentration of bacteria. Above a threshold, 
they saw a “superfl uid-like” transition 
where, macroscopically, the self-organized 
swimming of the bacteria overcame the 
dissipative effects arising from viscous loss.

 ● Further reading 
H M Lopez et al. 2015 Phys. Rev. Lett. 115 028301. 

Weyl point seen
Back in 1929, Hermann Weyl proposed 
an equation for massless particles with a 
conical point in its dispersion relation – 

the “tip” of the mass shell, also called the 
“Weyl point”. Neutrinos have mass, so do 
not fi t his equation, but now the Weyl point 
has turned up in a solid-state system.

Following earlier theoretical suggestions, 
Su-Yang Xu of Princeton University 
and colleagues used photoemission 
spectroscopy to show that TaAs is a Weyl 
semimetal, with Weyl fermions as emergent 
quasiparticles. They clearly demonstrated 
Weyl cones and the Weyl point for 
propagation in the bulk, as well as Fermi 
arcs on the surface. The work is generating 
great excitement because this is, in many 
ways, a 3D analogue of graphene, and 
promises a range of applications.

 ● Further reading 
S-Y Xu et al. 2015 Science DOI: 10.1126/science.
aaa9297.

Mining waste
Sewage in the US could be a useful source 
of high-value metals. Paul Westerhoff of 
Arizona State University and colleagues 
have found that the amounts of the 13 most 
lucrative elements – Ag, Cu, Au, P, Fe, Pd, 
Mn, Zn, Ir, Al, Cd, Ti, Ga and Cr – add up 
to be worth a total of $280 for each tonne 
of sludge. This corresponds to around 
$8 million per million people, or more than 
$2.5 billion per year for the country as a 
whole. The metals enter the wastewater 
system from a variety of industries and the 
challenge will be to extract them from the 
sludge in an economical way.

 ● Further reading 
P Westerhoff et al. 2015 Environ. Sci. Technol. 
10.1021/es505329q.

Why seahorses have square tails
Why do seahorses, left, have 
square tails? A tail with square 
segments, right, creates more 
contact points with the surface 
that it is gripping, compared with 
a tail that has round segments. 
(Image credits: Florin 
Dumitrescu, left, and Michael 
Porter/Clemson University.)

Buckyballs in space

Numerous “diffuse interstellar bands” (DIBs) 
in the absorption spectra of the interstellar 
medium have been puzzling astronomers 
since their discovery nearly 100 years 
ago. Now, thanks to Ewen Campbell of 
the University of Basel and colleagues, 
two infrared lines (at 9632.7±0.1 and 
9577.5±0.1 Å) have been matched up with 
laboratory measurements of spectra of 
the buckminsterfullerene or “buckyball” 
ion C

60
+ in the gas phase cooled to 5.6 K. 

Buckminsterfullerene has a low ionization 
potential, so fi nding it as an ion is not 
surprising, but the origin of the molecule itself 
in space and the nature of the rest of the DIBs 
are still mysterious.

 ● Further reading 
E K Campbell et al. 2015 Nature 523 322.

Buckyballs are 
famous for 
their 
soccer-ball- 
like structure, 
with 60 carbon 
atoms. (Image 
credit: NASA/
JPL-Caltech.)
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Astrowatch
C O M P I L E D  B Y  M A R C TÜ R L E R ,  I SDC A N D O B S E R V AT O R Y  O F  T H E  U N I V E R S I T Y  O F  G E N E V A ,  A N D CH IPP,  U N I V E R S I T Y  O F  Z U R I C H

Based on optical observations, a team 
of astronomers has, for the fi rst time, 
demonstrated a link between a very 
long-lasting gamma-ray burst (GRB) and 
an unusually bright supernova explosion. 
The results show that the supernova was not 
driven by radioactive decay, as expected, but 
most likely by the spin down of a magnetar, 
a neutron star with an extremely strong 
magnetic fi eld. 

GRBs have intrigued astronomers since 
their discovery nearly 50 years ago by US 
military satellites intended to detect nuclear 
test explosions conducted by the Soviet 
Union. Mysterious gamma-ray fl ashes were 
detected, not from Earth, but from random 
directions in the sky. It was only some 
30 years later that the detection of their 
precise locations and the measurement of 
their redshifts by follow-up observations 
proved them to be very luminous events from 
remote galaxies. The further evidence that 
some of them are associated with supernova 
explosions settled the issue of their true 
nature as being a manifestation of the core 
collapse of a massive star (CERN Courier 
September 2003 p13).

Astronomers usually distinguish two main 
classes of GRBs: the short ones that fl are up 
for less than about 2 s and the longer ones. 
Among the latter, there are a few outstanding 
bursts lasting more than 10,000 s, which have 
been proposed to originate in the explosion 
of giant stars with much larger radii (CERN 
Courier June 2013 p12). A team led by 
Jochen Greiner of the Max-Planck-Institut 
für extraterrestrische Physik in Garching, 

Germany, has now shown that a supernova 
explosion is associated with one of these 
rare ultra-long-duration GRBs, namely 
GRB 111209A. The supernova’s presence 
has been derived from observations of the 
afterglow emission by two telescopes of 
the European Southern Observatory in 
Chile: the GROND instrument on the 2.2 m 
telescope at La Silla and the X-shooter 
instrument on the Very Large Telescope at 
Paranal.

The supernova’s spectral and timing 
properties are both very peculiar. Its 
luminosity is intermediate between 
the supernovas usually associated with 

GRBs and a new class of super-luminous 
supernovas discovered in 2011. The 
exceptional luminosity of the latter would 
be due to energy injection from a rapidly 
rotating magnetar – a neutron star with a huge 
magnetic fi eld of up to about 1010 T. The same 
process could be at play in the supernova 
of GRB 111209A. Indeed, the huge amount 
of nickel needed to explain the observed 
light curve by radioactive decay of 56Ni is 
not compatible with the rather featureless 
spectral shape, which suggests a star of low 
metallicity. While Greiner and colleagues 
cannot prove that a magnetar is at the origin 
of the ultra-long GRB of 9 December 2011, 
nor the source of the luminous and peculiar 
supernova they observed, they can rule out 
alternative possibilities, leaving this as the 
most likely one.

Magnetars have already been invoked to 
explain the long-lasting afterglow emission 
of some GRBs (CERN Courier May 2007 
p11). Now they seem to be needed to account 
for powering the prompt emission of some 
of these powerful fl ashes of gamma rays. 
Their advantage is that they would provide 
a continuous power supply, from hours to 
months, by losing rotational energy through 
magnetic-dipole radiation. The fl exibility of 
the magnetar model fi ts peculiar GRBs and 
supernovas well, but what about the more 
standard GRBs? Could they also be powered 
by a new-born magnetar rather than by a 
black hole?

 ● Further reading 
J Greiner et al. 2015 Nature 523 189.

Picture of the month

Welcome to Pluto! Thanks to NASA’s New Horizon mission, astronomers 
and the general public alike now know what the dwarf planet Pluto looks 
like. Even with the eye of the Hubble Space Telescope, Pluto can only be 
seen as a little patchy marble. A journey of more than nine years was needed 
from Earth to this previously outermost planet – now called a dwarf planet 
– to take this snapshot. Unlike ESA’s Rosetta spacecraft, which orbits the 
comet 67P/Churyumov–Gerasimenko (CERN Courier October 2014 p17), 
New Horizon was not planned to go into orbit around Pluto, but just fl ew by 
on 14 July. This high-resolution true-colour image was assembled from 
four images taken by the Long Range Reconnaissance Imager (LORRI). It 
shows a bright region in the shape of a heart contrasting with darker areas 
harbouring mountains rising more than 3000 m above the surface. The 
brightest area is an intriguing craterless, frozen plain, which is possibly still 
being shaped by geologic processes. (Image credit: NASA/JHUAPL/SwRI.)

Do magnetars power hour-long gamma-ray bursts?

Artist’s impression of a supernova and 
associated gamma-ray burst driven by a 
magnetar, a rapidly spinning neutron star 
with a very strong magnetic fi eld.
(Image credit: ESO.)
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