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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

Many fi sh have metallic-looking refl ective 
scales due to plates of guanine, and it had 
been thought that the mirror-like fi nish 
was all there was to their camoufl age, but 
it turns out that they work more subtly. 
Parrish C Brady of the University of Texas 
at Austin and colleagues studied more than 
1500 video-polarimetry measurements from 
live fi sh in distinct habitats and under different 
viewing conditions, and the researchers have 

shown that the fi sh adjust the refl ection to 
take into account the highly variable degree 
of light polarisation in the open ocean, with 
optimal camoufl age at angles associated with 
predator detection and pursuit. 

 ● Further reading 
P C Brady et al. 2015 Science 350 965.

Worms that heal
A carcinogenic parasitic worm could do 
a lot of good one day. Michael J Smout of 
James Cook University in Queensland, 
Australia, and colleagues were looking at the 
oriental liver fl uke Opisthorchis viverrini, 
which infects around 10 million people 
in Thailand and Laos who pick it up from 
eating contaminated raw fi sh. The parasitic 
worm can stay in the host’s liver for decades, 
eating the liver but, it seems, patching it 
up with growth-factor Ov-GRN-1, which 
it secretes as it goes along. This keeps the 
host alive until the cumulative damage 
and infl ammation causes bile-duct cancer, 
resulting in 26,000 deaths per year. The 
upside is that Ov-GNR-1 accelerates healing 
and blood-vessel growth in mice, and holds 
promise for helping the impaired healing of 
diabetic and elderly patients. Understanding 
it may also lead to a vaccine for people who 
have the parasite.

 ● Further reading 
M J Smout et al. 2015 PLOS Pathogens dx.doi.
org/10.1371/journal.ppat.1005209.

Fröhlich state fi nally seen
In 1968, Herbert Fröhlich predicted an 
analogue of Bose–Einstein condensation in 
biological macromolecules with a range of 
vibrational frequencies, which could lead to 
a macroscopic condensation of energy into 
the lowest-frequency mode. This would be 
remarkable not only for its appearing in a 
biological context, but also for not requiring 
low temperatures. Now, Gergely Katona of 
the University of Gothenburg in Sweden 
and colleagues have fi nally shown this 
condensation in a crystallised egg protein 
(lysozyme) subjected to 0.4 THz radiation. 

X-ray crystallography shows a non-thermal 
change in electron density with a micro- to 
millisecond thermalisation timescale, 
which can only be explained by Fröhlich 
condensation. This is the fi rst experimental 
confi rmation of the effect, and may have 
far-reaching implications for biology.

 ● Further reading 
I V Lundholm et al. 2015 Struct. Dyn. 2 054702. 

Eyes in the armour
Chitons – Acanthopleura granulate – 
are marine molluscs with hard shells. 
Remarkably, they also have up to 1000 eyes, 
each a little smaller than a printed period, 
but there had been doubts as to their 
degree of functionality. Christine Ortiz 
of MIT, US, and colleagues demonstrated 
that they can indeed form images and 
have photosensitive cells below them 
forming a sort of retina. They also 
found that the lenses are made of large 
crystallographically aligned grains of the 
same material that makes up their armour: 
aragonite, a form of calcium carbonate (the 
other natural form being calcite).

 ● Further reading 
L Li et al. 2015 Science 350 952.

Cooler distillation
A breakthrough in distillation uses light to 
heat an ethanol and water mixture far more 
effi ciently. Naomi J Halas and colleagues at 
Rice University in Houston put gold–silica 
nanoparticles into the mixture and shone 
laser light from above – a sharp break 
from the usual technique, which heats 
from below (which, once it’s been said, 
makes one wonder why this wasn’t thought 
of earlier!). Local heating drives off the 
ethanol preferentially with less heat wasted. 
There’s a nice plus, which is that optical 
distillation avoids getting stuck with an 
azeotropic mixture, which normally limits 
alcohol concentration to 95%, and 99% can 
be easily achieved.

 ● Further reading 
O Neumann et al. 2015 Nano Lett. dx.doi.
org/10.1021/acs.nanolett.5b02804.

How do fi sh hide?

Fish use light refl ection to hide.

How the Moon got its tilt
The origin of the Moon has long been a matter 
of speculation, with the prevailing idea being 
that a Mars-sized planet hit the Earth and 
ejected the material that formed the Moon. 
The trouble is that models suggest that the 
Moon should not be tilted more than about 1° 
from the plane of the Earth’s orbit around the 
Sun. It’s actually about 5°, and would have 
been twice that 4.5 billion years ago. 
    Now, Kaveh Pahlevan and Alessandro 
Morbidelli of the Université Côte d’Azur in 
Nice, France, have pointed out that if there 
were a direct hit of the kind described, 
one might expect a lot of near misses with 
signifi cant gravitational interactions. Starting 
with an early solar system made of lots of 
miniplanets between 0.1 and 1 lunar mass (a 
popular model), a 10° tilt or more comes out 
as quite reasonable. The theory would also 
explain why we have so many heavy metals 
such as gold close to the surface (not having 
fallen into the molten core), because smaller 
objects hitting the Earth could deliver them, 
so this would solve a second mystery at the 
same time.

 ● Further reading 
K Pahlevan and A Morbidelli 2015 Nature 527 492.
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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

The observed spectrum of cosmic rays has 
several puzzling features. For instance, 
the Alpha Magnetic Spectrometer (AMS) 
measured an excess of positrons and 
antiprotons at around 100 GeV. While it is 
tantalising to interpret such discrepancies as 
dark-matter signatures, a new study shows 
that they could simply be due to the injection 
of cosmic rays by a nearby supernova, which 
exploded two-million years ago. 

The composition and spectral properties of 
cosmic rays are studied with unprecedented 
accuracy by the AMS-02 experiment (CERN 
Courier October 2013 p23). Mounted on the 
International Space Station since May 2011, 
it has already detected and characterised 
close to 100 thousand million cosmic 
rays from outer space. This wealth of data 
constrains extremely precisely the spectral 
properties of electrons, positrons, protons 
and antiprotons, as well as of helium and 
heavier nuclei.

Rather than disproving earlier results 
by the Payload for Antimatter Matter 
Exploration and Light nuclei Astrophysics 
(PAMELA) (CERN Courier September 
2011 p34), the AMS measurements confi rm 
several cosmic-ray “anomalies”. Indeed, 
the observations do not follow the expected 
trend for galactic cosmic rays. The main 
differences are a softer spectral slope of 
protons as compared with heavier nuclei in 
the TeV–PeV energy range, and an excess of 
positrons and antiprotons above ~30 GeV.

According to a small group of 
astrophysicists, these puzzling discrepancies 
could simply be due to an additional source 
of cosmic rays from a nearby supernova. Led 
by Michael Kachelrieß from the Norwegian 

University of Science and Technology in 
Trondheim, the team demonstrates in a 
recent paper that this is a valid explanation. 
The researchers get a good match with the 
observations for a source injecting ~1043 J 
in cosmic rays with energies up to at least 
30 TeV. The researchers derive this by 
using a code that follows the trajectories of 
individual cosmic rays through the galactic 
magnetic fi eld (GMF) after an instantaneous 
injection.

They further obtain that the supernova 
should have been roughly aligned with 
the local GMF direction at a distance of 
several-hundred light-years and must have 
exploded about two-million years ago. A 
rough estimate based on the size of the Milky 
Way and the rate of about two supernovas 
per century (CERN Courier January/
February 2006 p10), shows that there is a 

good chance that one has indeed exploded 
at the inferred distance from the Sun during 
the last few-million years. Interestingly, 
independent evidence for such a nearby 
supernova explosion was already derived 
from a deposition of the iron isotope 60Fe in a 
million-year-old layer of the ocean crust.

The authors suggest further possible tests 
of the nearby supernova interpretation, such 
as the measure of the Beryllium isotopic 
ratio 10Be/9Be, because 10Be has a radioactive 
lifetime of about one-million years. If the 
idea withstands further data from AMS-02, 
this would rule out the hopes that the cosmic 
ray “anomalies” would be a signature 
of something more fundamental, like 
dark-matter annihilation or decay.

 ● Further reading 
M Kachelrieß et al. 2015 Phys. Rev. Lett. 115 181103.

Picture of the month

This gently smiling cosmic face was released in November 2015 to celebrate 
the 100th anniversary of Albert Einstein’s theory of general relativity. It 
is a composite image of a cluster of galaxies seen in visible light by the 
Hubble Space Telescope and in X-rays (purple) by NASA’s Chandra X-ray 
Observatory. The cluster has been nicknamed the “Cheshire Cat” because of 
its resemblance to a smiling feline. Some of the arched features are actually 
distant galaxies whose light has been stretched and bent via the distortion of 
space–time by the cluster’s mass, which is mostly in the form of dark matter. 
This so-called strong-gravitational-lensing effect was predicted by Einstein, 
but he thought it would never be observable. Astronomers estimate that the 
two “eyes” of the cat will merge in about one-billion years, leaving one giant 
elliptical galaxy at the centre. The cat will then become a smiling Cyclops.

Nearby supernova accounts for cosmic-ray ‘anomalies’
This false-colour 
image by the 
Hubble Space 
Telescope shows a 
small section of 
the Veil Nebula, a 
part of the Cygnus 
Loop supernova 
remanent. 
Compared with 
the supernova 
described here, it 
exploded only 
some 8000 years 
ago, but at a 
greater distance of 
2100 light-years.
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