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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 inks in tattoos are supposed to remain 
confined to the skin, but a recent study 
by Andreas Luch of the German Federal 
Institute for Risk Assessment in Berlin and 
colleagues shows that elements within inks 
are transported in micro- and nanoparticle 
forms from the skin to regional lymph 
nodes. The team used synchrotron X-ray 
fluorescence at the European Synchrotron 
in Grenoble, France, to track the presence of 
various elements ex vivo in tattooed tissues. 
The results revealed the first evidence for the 
transport of various organic and inorganic 
pigments and toxic-element impurities, 

such as heavy metals and titanium dioxide. 
Fourier-transform infrared spectroscopy also 
revealed ultrastructural changes in tissue next 
to tattoo particles and elevated lipid contents, 
which may contribute to inflammation and 
other problems associated with tattooing. 

 ● Further reading 
I Schreiver et al. 2017 Sci. Rep. 7 11395.

Three hundred kinds of ice
Ice is commonly thought to have a hexagonal 
crystal structure, as reflected in the symmetry 
of snowflakes. Along with cubic ice, which is 
found in the upper atmosphere, these are the 
only crystalline forms of ice found in nature 
so far. Now, Takahiro Matsui and colleagues 
at Okayama University in Japan suggest that 
this is merely the tip of the iceberg. Using 
classical molecular dynamics simulations, the 
team found over 300 new kinds of porous ice 
structures derived from zeolite frameworks 
and space fullerenes. Despite being a vast 
increase over the 17 ice polymorphs found 
experimentally so far, they only exist at 
very low – even negative – pressures and 
temperatures near absolute zero.

 ● Further reading 
T Matsui et al. 2017 J. Chem. Phys. 147 091101.

Rat nightmares
Nightmares are familiar to humans, but it 
now seems rats can have them too. Gabrielle 
Girardeau and colleagues at New York 
University put rats in a maze and blasted them 
in the face with an unpleasant, yet harmless, 
burst of compressed air. As the rats slept later, 
patterns of activity arose in their hippocampi 
corresponding to their mental map of the 
maze, but activity in the amygdala, a region 
involved in emotion, also showed up whenever 
the blast of air was activated. 

 ● Further reading 
G Girardeau et al. 2017 Nat. Neurosci. doi:10.1038/
nn.4637. 

Helicity dynamics in water
Vortices are an interesting feature of fluid 
motion. William Irvine of the University of 
Chicago and colleagues have now shown that 
the helicity of vortices, which is a measure 
of the degree to which vortex lines wind 
around each other, can remain constant even 
in viscous fluids. Helicity is conserved in the 
absence of viscosity, but can be dissipated in 
real (viscous) fluids. Observing the twisting, 
linking and writhing of hydrofoils in water, 
the team shows that twisting dissipates vortex 
tubes while writhing and linking conserve 
them. The result could allow helicity to 
be manipulated in real fluid flows, with 
implications for atmospheric flows ranging 
from turbulence to the formation of tornados.

 ● Further reading 
M Scheeler et al. 2017 Science 357 487.

Farewell to Cassini
On 15 September, having expended the last 
of its rocket propellant, NASA’s Cassini 
probe was deliberately crashed into 
Saturn following an epic two-decade-long 
journey of exploration. The mission has 
revolutionised our understanding of the 
complex Saturn system, in particular 
its moons and rings, and broadened our 
knowledge about life in the solar system. 
The first spacecraft to orbit Saturn, Cassini 
has led to hundreds of scientific papers and 
shaped the future of planetary exploration. 

 ● Further reading 
saturn.jpl.nasa.gov.

Tattoo ink travels in body
The hazards that potentially derive from 
tattoos had previously only been 
investigated by chemical analysis of the inks 
and their degradation products in vitro.

Climate and leaf size 
The sizes of leaves vary by more than five 
orders of magnitude among plant species 
worldwide, yet the reason why has remained 
mysterious. Ian Wright of Macquarie 
University in Australia and colleagues have 
now characterised the patterns of leaf sizes 
for 7670 plant species together with climatic 
data from 682 sites worldwide, and report 
consistent patterns that explain why earlier 
predictions had limited success. The results 
also provide a quantitative explanation for 
leaf-size variation with latitude: for much of the 
world, a key factor limiting leaf size turns out to 
be night temperature and the associated risk of 
frost damage.

 ● Further reading 
I Wright et al. 2017 Science 357 917.

Plants outside of tropical climes have 
smaller leaves that are more robust 
against cold. 

CCNov17_Sciencewatch.indd   15 04/10/2017   16:24

EHS STACK PRECISION FOR GEM-DETECTORS
CASCADED OUTPUTS FOR MULTILAYERED MICROPATTERN GAS DETECTORS

SAMPLE CONFIGURATION
HV-CHANNEL  0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EMS 168 n001 (2 x 8 High Precision channels cascade)

GROUP G1 G1 G1 G1 G1 G1 G1 G1 G2 G2 G2 G2 G2 G2 G2 G2

POLARITY n n n n n n n n n n n n n n n n

OUTPUT VOLTAGE Vnom in V 800 400 800 400 800 400 800 400 800 400 800 400 800 400 800 400

OUTPUT CURRENT Inom in mA 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

RESOLUTION of Vset in mV 40 20 40 20 40 20 40 20 40 20 40 20 40 20 40 20

RESOLUTION of Iset in nA 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

RESOLUTION of Vmeas in mV 4 2 4 2 4 2 4 2 4 2 4 2 4 2 4 2

RESOLUTION of Imeas in nA 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

RESOLUTION of Imeas in pA* 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

* 2nd measurement range
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HIGH VOLTAGE. EXACTLY.

  8 / 16 channel, voltages from 0-1 kV customized per channel
  cascadable channels in groups of 2, 4, 8 or 16 channels
  High Precision voltage and current measurement per channel
  very low ripple and noise, very low temperature coeffi cient
  max. 4 kV fl oating voltage
  synchronized ramps
  programmable parameters like voltage drop compensation
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Astrowatch
C o m p i l e d  b y  m e r l i n  K o l e ,  d e p a r t m e n t  o f  pa r t i C l e  p h y s i C s ,  U n i v e r s i t y  o f  G e n e v a

Since the prediction of black holes a century 
ago, numerous black-hole candidates have 
been found. These consist of both low-mass 
black holes, which have several times the 
mass of the Sun, and supermassive black 
holes (SMBHs), which are billions of times 
heavier. While many candidates exist for 
stellar-mass black holes and SMBHs, the 
latter being thought to occupy the centres of 
galaxies, candidates for black holes in the 
intermediate mass range were lacking. 

A group of researchers from Keio 
University in Japan has now shown 
strong evidence for the existence of an 
intermediate-mass black hole (IMBH) 
within the Milky Way, which could shed 
light on the formation of black holes and of 
our galaxy. 

While there is a consensus that 
stellar-mass black holes form when massive 
stars die, the source of SMBHs – one of 
which is thought to be at the centre of the 
Milky Way – is not well known. It is believed 
that large galaxies such as the Milky Way 
grew to their current size by cannibalising 
smaller dwarf galaxies containing IMBHs 
at their centres. Finding a candidate IMBH 
would provide evidence for this theory. 

First, using the Nobeyama radio 
telescope, the team detected a gas cloud 
in the Milky Way with a peculiar velocity 

profile, hinting that an IMBH exists near the 
centre of our galaxy. This then prompted a 
more precise observation of the area using 
the Atacama Submillimeter Telescope 
Experiment (ASTE) and Atacama Large 
Millimeter/submillimeter Array (ALMA) 
in Chile. The cloud, named CO-0.40-0.22, 
was found to consist of one dense cloud 

in the centre with a large velocity profile, 
surrounded by 20 smaller clouds, the 
velocity profiles of which are aligned. 
Since the probability of these clouds being 
aligned by chance is less than one part in 
108, it suggests there is some other object 
close to the cloud interacting with it. Within 
the gas cloud the data also revealed a point 
source emitting weak electromagnetic 
radiation at submillimetre wavelengths and 
none at higher wavelengths, ruling out a 
massive star cluster.

Based on these striking observations, 
the group simulated the gravitational 
interactions of the cluster and found that the 
measured velocity profiles are consistent 
with a gravitational kick by a dense object 
of 105 solar masses. Combined with the 
lack of high-energy emission and the 
spectrum of the object measured in radio 
wavelengths, the object matches all the 
characteristics of an IMBH – the first one 
ever observed. Two further IMBHs are 
now under study. The finding opens a new 
research avenue in understanding both 
massive and supermassive black holes, and 
strengthens the hypothesis that our galaxy 
grew by cannibalising smaller ones.

 ● Further reading 
T Oka et al. 2017 Nat. Astron. 1 709.

Picture of the month

This image of the Sun shows a large solar flare (on the right side of 
the picture) coming from a giant active region called AR2673 just 
as the region is about to disappear behind the solar horizon. Since 
6 September, AR2673 has been responsible for several flares 
including the largest seen in more than a decade. The large flare 
shown here, captured in ultraviolet by the Atmospheric Imaging 
Assembly on the Solar Dynamics Observatory mission, was 
followed by a large coronal mass ejection (CME) on 10 September. 
While solar flares are responsible for emission in the ultraviolet 
and X-ray regions, gamma-rays with an energy of several GeV 
have been measured in the past by the Fermi-LAT satellite. CMEs. 
which often follow solar flares, are responsible for the ejection of 
high-energy electrons and protons into the solar system resulting 
in the Northern Lights. Although the CMEs coming from this region 
resulted in spectacular Northern Lights, much stronger CMEs
have occurred in the past. In 1859 a CME was strong enough to 
cause auroras to be visible at latitudes as low as Cuba, while the 
results of a very strong solar event in the year 775 are thought to 
be responsible for a large carbon-14 surplus found in tree rings 
around the world.

First intermediate black-hole candidate
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Integrated emission from the gas cloud, 
where the cross marks the black hole and the 
arrows indicate the measured velocity 
directions. The white filled circle and black 
filled ellipse show the beam sizes of ASTE 
and ALMA, respectively. 
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