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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

The “drunken-monkey hypothesis”, which 
says that natural selection favoured primates 
with an attraction to ethanol, has had largely 
anecdotal support, and often in relatively 
distant species, such as the slow loris. Now, 
Kimberley Hockings of Oxford Brooks 
University and the Centre for Research in 
Anthropology in Lisbon and colleagues have 
found evidence of “long-term and recurrent 
ingestion of ethanol from the raffi a palm” at 
Bossou in Guinea, by wild chimpanzees.

Villagers on the region tap the raffi a palms 
and collect the sap in plastic containers, 
where it can rapidly ferment, averaging 3.1% 
alcohol by volume, but going as high as 6.9%. 
The research, headed by Tetsuro Matsuzawa 

of the Primate Research Institute at Kyoto 
University, covers a long period, from 1995 
to 2015. The chimps use leaf sponges as tools 
to get at the fermented sap, so some “brain 
power” is involved. The ability to metabolize 
alcohol as well as chimps and humans do is 

recent, with the relevant mutation occurring 
in a common ancestor around 10 million years 
ago, increasing our rate of ethanol metabolism 
by a factor of 40 (CERN Courier January/
February 2015 p13). This latest research 
certainly supports the idea that this last 
common ancestor was not averse to ingesting 
foods containing ethanol.

 ● Further reading 
K J Hockings et al. 2015 R. Soc. Open Sci. 2 150150.

Near-perfect mirrors made easy
Common household mirrors refl ect about 
90% of the light that hits them. Such 
mirrors are easy to fabricate, but while the 
refl ectivity is good enough for everyday 
use, it falls far short of what is needed for 
high-performance applications. Now, 
Jason Valentine of Vanderbilt University 

in Nashville and colleagues have found a 
way to get plastic nanoparticles to assemble 
themselves into masks that can subsequently 
allow the formation of a silicon structure 
with an amazing 99.7% refl ectivity for 
infrared light.

The technique is to drop polystyrene beads 
of 820-nm diameter into a fi lm of water 
where, driven by electrostatic forces, the 
beads self-assemble to form a monolayer 
with a repeated hexagonal pattern on the 
water’s surface. Lowering the layer of beads 
onto a submerged silicon wafer, and using a 
plasma-etching process to shrink the beads 
to 560 nm, allows the bead layer to serve as 
a lithographic mask. Subsequent etching 
creates a similar array on the underlying 
wafer, this time composed of silicon 
cylinders, each 335 nm tall and 480 nm 
across the top. These tiny resonators then act 
as an almost perfect mirror for a wavelength 
of 1530 nm.

 ● Further reading 
P Moitra et al. 2015 ACS Photonics 2 692.

Positron clouds in storms
Six years after making the observation 
during an accidental fl ight into a 
thundercloud, Joseph Dwyer of the 
University of New Hampshire and 
colleagues have reported detecting two 
isolated clouds of positrons inside an active 
thunderstorm. The Airborne Detector for 
Energetic Lightning Emissions (ADELE) 
consists of six gamma-ray detectors, 
which fl ew on a Gulfstream V jet aircraft 

through the top of an active thunderstorm 
in August 2009. The detector recorded two 
enhancements in the 511-keV gamma-ray 
count rate, 35 s apart, each about a 
factor of 12 over background and lasting 
approximately 0.2 s. These appear to suggest 
that the aircraft was briefl y immersed in 
clouds of positrons more than a kilometre 
across. The origins of the clouds are still 
unknown, but they may have been caused by 
the presence of the aircraft itself in the highly 
electrifi ed environment.

 ● Further reading 
J R Dwyer et al. 2015 J. Plasma Physics 81 
475810405. 

Closer to Jurassic Park?
What appears to be dinosaur blood has 
been found serendipitously in Cretaceous 
dinosaur bones that were not particularly 
well-preserved and showed no external 
signs of soft tissue. Sergio Bertazzo of 
Imperial College London and colleagues 
were cutting into the fossils to study bone 
fossilization, when they found blood-like 
cells and collagen from 75 million years ago 
– or 10 million years before Tyrannosaurus 
rex (hence the heightened although slim 
hopes for a real “Jurrasic Park”). While it 
is unlikely that DNA can be extracted from 
these samples, it might be possible with 
better-preserved fossils.

 ● Further reading 
S Bertazzo et al. 2015 Nature Communications 
6 7352.

Drunken-monkey hypothesis confi rmed
The chimps use leafy sponges to drink the 
alcohol. (Image credit: G Ohashi/Chubu 
University/Wildlife Research Center, Kyoto 
University.)

Werewolf plant

The fi rst plant ever discovered to synchronize 
its activity to the lunar cycle is a relative of 
conifers and cycads. Catarina Rydin and 
Kristina Bolinder of Stockholm University found 
that Ephedra foeminea, a shrub that grows in 
the Eastern Mediterranean, excretes a sugary 
liquid to attract nocturnal pollinators, but only 
during the full Moon in July. Rather ordinary by 
daylight, the plant is apparently spectacular 
when covered in glittering droplets in the light 
of the full Moon.

 ● Further reading 
C Rydin and K Bolinder 2015 Biology Letts. 11 
20140993; DOI: 10.1098/rsbl.2014.0993.

Ephedra 
foemicia cones, 
with pollination 
drops. (Image 
credit: Kristina 
Bolinder.)
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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

Astronomers using ESO’s Very Large 
Telescope (VLT) have discovered a very 
bright galaxy in the early universe, and 
found strong evidence that it contains 
fi rst-generation stars. These massive 
luminous stars – previously purely 
theoretical – are made of primordial material 
from the Big Bang, and produced the fi rst 
heavy elements. The newly found galaxy is 
three times brighter than the brightest distant 
galaxy known up to now. 

Astronomers have long theorized the 
existence of a fi rst generation of stars –
known as Population III stars – born out 
of hydrogen, helium and trace amounts 
of lithium, the only elements produced 
by Big Bang nucleosynthesis. All of the 
heavier chemical elements, such as oxygen, 
nitrogen, carbon and iron, were forged 
by nuclear fusion in the cores of stars. 
The Population III stars would have been 
enormous – several hundred or even a 
thousand times more massive than the Sun. 
They would have exploded as supernovae 
after only about 2 million years, which is less 
than a thousandth of the Sun’s lifetime.

A team led by David Sobral, of 
the University of Lisbon and Leiden 
Observatory, has used the VLT to peer 
back into the ancient universe, to a period 
known as re-ionization, approximately 
800 million years after the Big Bang. Instead 
of conducting a narrow and deep study 
of a small area of the sky, they broadened 
their scope to produce the widest survey of 
very distant galaxies ever attempted. Their 

expansive study was made using the VLT, 
with help from the W M Keck Observatory 
and the Subaru Telescope, as well as the 
NASA/ESA Hubble Space Telescope. The 
team discovered and confi rmed a number of 
surprisingly bright, very young galaxies at 
a redshift, z, of around seven. One of these, 
labelled CR7 – for COSMOS Redshift 7, but 
also as an allusion to the footballer Cristiano 
Ronaldo, who is known as CR7 – is by far the 
brightest galaxy ever observed so early in the 
history of the universe.

The X-shooter and SINFONI instruments 
on the VLT found strong ionized-helium 

emission in CR7 but, crucially and 
surprisingly, no sign of any heavier 
elements in a bright area of the galaxy. This 
suggests that the team has discovered the 
fi rst evidence for clusters of Population III 
stars that had ionized gas within a galaxy 
in the early universe. Bluer and somewhat 
redder clusters of stars were found within 
CR7, indicating that the formation of 
Population III stars had occurred in waves, as 
had been predicted. What the team directly 
observed was the last wave of Population III 
stars, suggesting that such stars should 
be easier to fi nd than previously thought: 
they reside among regular stars, in brighter 
galaxies, not just in the earliest, smallest and 
dimmest galaxies, which are so faint as to be 
extremely diffi cult to study.

The team considered two alternative 
theories: that the source of the light was either 
an active galactic nuclei, or Wolf–Rayet 
stars. The lack of heavy elements, together 
with other evidence, strongly refutes both 
these theories. The team also considered that 
the source may be a direct-collapse black 
hole, which would itself be an exotic, so far 
purely theoretical, object. The lack of a broad 
emission line, and the fact that the hydrogen 
and helium luminosities are much greater 
than what has been predicted for such a black 
hole, indicates that this scenario is also rather 
unlikely.

 ● Further reading 
D Sobral et al. 2015 arXiv:1504.01734 [astro-ph.
GA], to be published in ApJ.

Picture of the month

This graph shows variation in the X-ray luminosity of the black-hole 
binary system V404 Cygni, as observed with the IBIS instrument on ESA’s 
INTEGRAL gamma-ray observatory. This system, comprising a black 
hole and a star orbiting one another, is located in the Milky Way Galaxy, 
almost 8000 light-years away in the constellation Cygnus. On 15 June, 
V404 Cygni started showing signs of extraordinary activity, something that 
had not happened since 1989. The renewed activity is likely to be caused 
by material slowly piling up in the disc, until eventually reaching a tipping 
point that dramatically changes the black hole’s feeding routine for a short 
period. The data show repeated outbursts of X-rays on time scales shorter 
than an hour, something rarely seen in other black-hole systems. On these 
occasions, V404 Cygni becomes the brightest object in the X-ray sky, up 
to 50 times brighter than the level shown with the pink line, which refers to 
the Crab Nebula, the brightest steady source in the high-energy sky. (Image 
credit: ESA/INTEGRAL/IBIS/ISDC.)
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VLT sees evidence for first-generation stars

Artist’s impression of CR7, a very distant 
galaxy displaying three main stellar clusters 
at different stages of evolution. One of them is 
likely to consist of fi rst-generation stars. 
(Image credit: ESO/M Kornmesser.)

© Keysight Technologies, Inc. 2015

Keysight M9709A 8-bit High-Speed Digitizer

32 channels, 16 ch. (interleaved)

1 - 2 GS/s

DC to 300 MHz or DC to 500 MHz

Keysight M9703A 12-bit High-Speed Digitizer

8 channels, 4 ch. (interleaved)

1 - 2 GS/s or 1.6 - 3.2 GS/s

DC to 650 MHz or DC up to 2 GHz

Keysight AXIe high-speed digitizers provide the ideal solution for advanced 
experiments in hydrodynamics, plasma fusion, and particle physics. Build a large 
number of synchronous acquisition channels in the smallest footprint – simply 
by populating a chassis with your choice of digitizers. With unprecedented 
measurement fidelity, advanced IP design and on-board real-time data processing 
these digitizers bring new research insight within reach.

Discover how to simplify your high-speed, 
multichannel acquisition system
www.keysight.com/find/physicsaxie

Unprecedented
speed, resolution
and channel density. 

Keysight_HSD_AXle_PE_CERN.indd   1 05/05/2015   18:06

www.

http://cerncourier.com
http://home.web.cern.ch/
http://ioppublishing.org/
mailto:cern.courier%40cern.ch.?subject=CERN%20Courier%20digital%20edition
http://cerncourier.com/cws/our-team
http://cerncourier.com/cws/Pages/digital-edition.do
http://cerncourier.com

	vol55-issue6-p013-e
	vol55-issue6-p014-e

	Btn Fullscreen 2: 
	Page 76: 
	Page 87: 



