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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

Sliding on sand has important implications 
in areas from civil engineering to earthquake 
dynamics. it also has some glamour, because 
wall paintings found by archaeologists 
suggest that wetting of sand was important for 
construction in ancient Egypt. Daniel Bonn of 
the university of Amsterdam and colleagues 
have made a careful experimental study, and 
show that small amounts of water – but not a 
great deal – can dramatically reduce sliding 
friction. The force needed to get a wooden 

sled to move can be reduced by up to 70% and 
the force to keep it going at constant speed can 
be reduced by 40%.

They fi nd that the formation of capillary 
water bridges increases the shear modulus 
and helps sliding, but too much water makes 
these bridges coalesce. Then the friction 
increases and can be higher than for dry sand. 
For appropriate amounts of water, sliding 
over wet sand can be as good as when wooden 
“sleepers” are used to reduce friction.

 ● Further reading 
A Fall et al. 2014 Phys. Rev. Lett. 121 175502.

Twin Earth found
Astronomers have found the fi rst Earth-sized 
planet where liquid water could exist. Elisa 
Quintana of the SETI Institute in Mountain 
View, California, and the NASA Ames 
research center in Moffett Field nearby, used 
the Kepler Space Telescope to search around 
the constellations Cygnus and Lyra. The aim 
was to fi nd planets via their dimming effect on 
the stars they orbit as they pass in front. 

In this way, the researchers discovered 
Kepler-186f, a planet that is 1.1 times the 
size of the Earth and orbiting an M-dwarf 
star. This star is cooler and dimmer than 
the Sun, but the planet is at a distance that 
should allow for liquid water on the surface 
if the atmosphere has enough carbon 
dioxide to keep it suffi ciently warm – a 
case where global warming might be a 
good thing, arguably. The planet is about 
500 light-years away, and is the closest to an 
Earth-like planet found so far.

 ● Further reading 
E V Quintana et al. 2014 Science 344 277.

Stable hidden states
The equilibrium phase diagram of a material 
might not refl ect all of the states in which it 
can appear. Hidden states can result from a 
system out of equilibrium. L Stojchevska of 
the Jožef Stefan Institute in Ljubljana and 
colleagues have shown that it is possible to 
switch to such hidden states and that they can 
be stable. 

The group used a 35 s laser pulse on a 
layered dichalcogenide crystal of the trigonal 
state of tantalum disulphide to knock it into a 
hidden state that has a much lower electrical 
resistance, modifi ed single particle and 

collective mode spectra and a large change 
in optical refl ectivity. The state is stable until 
another laser pulse, an electrical current, or 
heat is applied. As a potential memory device, 
this beats the current speed record of 40 fs in 
magnetic materials.

 ● Further reading 
L Stojchevska et al. 2014 Science 344 177. 

Where the xenon went
More than 90% of the xenon expected 
in the earth’s atmosphere appears to be 
missing, and while most researchers think 
that it must be hidden within the planet, all 
attempts to fi nd a suitable reservoir, such 
as ice, clathrates, sediments, or silica in the 
mantle, have failed. However, Li Zhu of Jilin 
univeristy in changchun and university 
College London and colleagues might now 
have found its hiding place. They calculate 
that under the temperatures and pressures at 
the earth’s core, xenon is expected to react 
with iron and nickel to form XeFe3 and XeNi3 
and other compounds, making the core the 
likely hiding place of this noble gas.

 ● Further reading 
L Zhu et al. 2014 Nature Chemistry doi:10.1038/
nchem.1925.

Designer chromosome
Another breakthrough in synthetic biology 
is in the title of the paper “Total synthesis of a 
functional designer eukaryotic chromosome”. 
Narayana Annaluru of Johns Hopkins 
university in Baltimore and colleagues 
synthesized an entire chromosome, synIII, 
with 272,871 base pairs. The synthetic 
chromosome is based on chromosome iii of 
the native Saccharomyces cervisiae yeast 
– commonly used in baking and brewing – 
which has 316,617 base pairs, but leaving out 
genes that appear to be inessential. Placed 
into yeast, the chromosome seems to work 
fi ne, opening the door to designer eukaryotic 
genome biology.

 ● Further reading 
N Annaluru et al. 2014 Science 344 55.

Sliding over wet sand

Wall painting in the tomb of Djehutihotep, 
1800 BC. The fi gure standing at the front of 
the sled is pouring water onto the sand.

Towards the island of stability
The famous “island of 
stability”, hypothesized 
for transuranic elements 
around the region where 
the number of neutrons 
in the nucleus N = 178 
and the number of 
protons Z = 118, might 
be in sight. Jadambaa 
Khuyagbaatar of the 
Helmholz Institute Mainz 
and GSI in Darmstadt 
and colleagues produced nuclei with Z = 117 in 
48Ca + 249Bk fusion events at the gas-fi lled 
recoil separator TASCA at GSI. Two decay 
chains associated with 294117 were identifi ed 
and a new α decay of 270Db (Z = 105) to a new 
isotope 266Lr (Z = 103) was found with a 
half-life of +1.9

–0.41.0 hours. This is a longer 
lifetime than any α-decaying nucleus heavier 
than nobelium (Z = 102), and far longer than 
the half-lives of approximately 2 min of 269Sg 
and 271Sg, the longest-lived α-decaying 
superheavy elements previously known.

 ● Further reading 
J Khuyagbaatar et al. 2014 Phys. Rev. Lett. 112 
172501.

Element 117. 
(Image credit: 
Kwei-Yu Chu/
LLNL)
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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 U N I V E R S I T Y  O F  Z U R I C H

A team of US astronomers has taken 
unprecedented images of the intergalactic 
medium (IGM) – the diffuse gas that connects 
galaxies throughout the universe. These fi rst 
pictures of the IGM were obtained with the 
Cosmic Web Imager (CWI), an instrument 
designed and built at the california institute 
of Technology (Caltech). It opens the way for 
a deeper understanding of how galaxies form 
via accretion of gas from the iGM. 

Since the late 1980s and early 1990s, 
theoreticians have predicted that primordial 
gas from the Big Bang is not spread 
uniformly throughout space, but is instead 
distributed in channels that span galaxies 
and fl ow between them. This “cosmic web” 
is a network of fi laments crisscrossing one 
another over the vastness of space and back 
through time, to an era when galaxies were 
fi rst forming and stars were being produced 
at a rapid rate. The visualization of this 
sponge-like structure of dark matter and 
gas has become familiar with the advent 
of numerical simulations of structure 
formation (CERN Courier September 2007 
p11). However, actual observation of this 
fi lamentary structure is very diffi cult. It is 
only recently that a fi lament of dark matter 
was found between two clusters of galaxies 
(CERN Courier September 2012 p14). 
Detecting much smaller fi laments feeding 
early galaxies is another challenge.

The usual way to probe the IGM is to look 
for Lyman-α absorption in the spectrum 
of a distant quasar. A series of hydrogen 
clouds along the line of sight to the quasar 
will produce distinct absorption lines at 
wavelengths corresponding to the redshift 

– a measure of the cosmic distance – of each 
cloud. However, analysis of this “Lyman-α 
forest” of quasar absorption lines probes the 
gas distribution in only one direction, so it 
is not possible to use this method to infer the 
spatial distribution of the gas clouds.

To overcome this limitation, Christopher 
Martin at caltech conceived and developed 
the CWI. This novel instrument has been 
designed to detect faint Lyman-α emission 
from extended regions with redshifts 
between 1.5 and 4. It is an integral-fi eld 
spectrograph mounted on the 200 inch 
(5.1 m) Hale Telescope at the Palomar 
Observatory. The instrument takes 
pictures at many different wavelengths 

simultaneously, yielding a data cube with 
the image of a small portion of the sky on 
one side and high-resolution spectroscopic 
information along the third axis. The data 
cube can then be sliced to search for spatial 
structures emitting a narrow, redshifted 
Lyman-α line.

The fi rst results from the CWI have 
now been published in two articles. A fi rst 
paper describes the observation of a narrow 
fi lament of gas fl owing towards the quasar 
QSO 1549+19. The ultraviolet emission 
of the quasar photo-ionizes the gas and 
therefore induces the observed Lyman-α 
emission. The fi lament is about one-million 
light-years long and its infall motion is 
suggested by the progressive increase of 
the velocity dispersion of the gas towards 
the quasar. Another target was a Lyman-α 
emission cloud, found to be surrounded 
by three fi laments of gas that are probably 
feeding a protogalactic disc with a size about 
three times that of the Milky Way.

Both objects observed by the CWI date 
to approximately two-thousand-million 
years after the Big Bang, a time of rapid 
star formation in galaxies. They have 
been chosen because of unusually bright 
Lyman-α emission. To observe the average 
intergalactic medium everywhere, Martin’s 
group is now developing the Keck Cosmic 
Web Imager (KCWI) – a more sensitive and 
versatile version of the cWi – for use at the 
Keck Observatory on top of Mauna Kea in 
Hawaii.

 ● Further reading 
D C Martin et al. 2014 ApJ  786 106 and 107.

Picture of the month

This image shows the magnetic fi ngerprint of our Milky Way Galaxy as 
seen by ESA’s Planck satellite. This projection of the full celestial sphere 
was produced from the fi rst Planck all-sky observations of polarized 
light emitted by interstellar dust (Picture of the month CERN Courier 
September 2010 p11). Darker regions correspond to stronger polarized 
emission, and the striations indicate the direction of the magnetic fi eld 
projected on the plane of the sky. The dark band running horizontally 
across the centre corresponds to the Galactic Plane. Later this year, 
Planck scientists will release polarization data covering the entire sky at 
seven different frequencies, to separate this foreground contamination 
from the tenuous primordial polarized signal, in particular the famous 
B-mode pattern discovered by BICEP2 (CERN Courier May 2014 p13). 
(Image credit: ESA and the Planck collaboration.)

New instrument sees intergalactic filaments

Image of the quasar QSO 1549+19 taken with 
Caltech’s Cosmic Web Imager, showing 
surrounding hydrogen gas (in blue) and a 
fi lament infl owing from the bottom-left 
direction. (Image credit: Christopher Martin, 
Robert Hurt.)
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