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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

Humans have a long relationship with 
the yeasts that make beer. Genetic and 
phenotypic analysis of 157 strains of 
Saccharomyces cerevisiae yeast used by the 
fermentation industry now reveal that they 
all originate from a few common ancestors 
and evolved in ways to make brewers happy. 
The work, led by Kevin J Verstrepen and 
Steve Maere of the Flemish Institute for 
Biotechnology in Belgium, also found that 
beer yeast possesses, in contrast to wild yeast, 
duplicated genes that help to break down 
maltotriose, a sugar in beer mash. Many also 
evolved a mutation that prevents production 
of 4-vinylguaiacol, which is known to taint 

the fl avour of beer. Beer yeast has also lost its 
ability to reproduce sexually, which would be 
needed to survive in a wild environment. On 
the other hand, wine yeast can still reproduce 
sexually, presumably because wine-making 
only happens in the autumn and the yeasts 
therefore have to get by without human 
support during the rest of the year.

 ● Further reading 
B Gallone et al. 2016 Cell 166 1397.

Hawking effect in water
An analogue of the Hawking effect, 
whereby black-body radiation is emitted 
by black holes, can be seen in general wave 
phenomena when analogue horizons are 
present as waves propagating on a stationary 
counter-fl owing medium. When the fl ow 
matches the speed of the wave, the wave is 
blocked and converted into other branches 
of the dispersion relation. L-P Euvé of 
CNRS-Université de Poitiers in France 
and colleagues have now observed this 
phenomenon in the power spectrum and 
two-point correlation function in surface 
waves on a countercurrent of water in a linear 
tank. Furthermore, because the fl ow velocity 
near the blocking point decreases along the 
direction of fl ow, the system is in fact an 
analogue of a white hole (a time-reversed 
black hole).

 ● Further reading 
L-P Euvé et al. 2016 Phys. Rev. Lett. 117 121301.

Weather bombs and 
earthquakes
The atmosphere–ocean system can drive 
the Earth to produce seismic signals called 
“microseisms”. These can be produced 
by large slow-moving storms but also by 
smaller storms, and in particular small 
extratropical storms dubbed “weather 
bombs”, in which the central pressure drops 
rapidly. Using a seismic array in Japan, 
Kiwamu Nishida of the University of Tokyo 
and Ryota Takagi of Tohoku University 

report both P-wave and previously 
unobserved S-wave microseisms produced 
under a weather bomb between Greenland 
and Iceland. Non-linear forcing of an ocean 
swell with a 1D Earth model can explain 
P waves and vertically polarised S waves, 
but not horizontally polarised S waves. This 
makes weather bombs a possible new probe 
of the Earth’s interior.

 ● Further reading 
K Nishida and R Takagi 2016 Science 353 919. 

Record light squeeze
A new record has been set in squeezing 
of the quantum state of light, which could 
be important for improving the sensitivity 
of gravitational-wave detectors and for 
more precise calibrations of photoelectric 
detectors. Henning Vahlbruch of 
Leibniz Universität Hannover and the 
Max-Planck-Insitut für Gravitationsphysik 
and colleagues used degenerate parametric 
down-conversion in a doubly resonant 
optical parametric amplifi er to reduce 
amplitude fl uctuations by a factor of 32 
(15 dB) relative to classical noise. The 
result was demonstrated at a wavelength of 
1064 nm, which is the wavelength used in all 
current interferometric gravitational-wave 
observatories. With this squeezed light, the 
team was also able to measure the quantum 
effi ciency of a customised InGaAs PIN diode 
with a 0.5% uncertainty.

 ● Further reading 
H Vahlbruch et al. 2016 Phys. Rev. Lett. 117 110801.

Beer guides yeast evolution
Beer provides insight into the domestication 
origin of industrial yeasts, and may also help 
to select and breed new superior strains. 

Ghost imaging with X-rays
Ghost imaging constructs images of objects 
using information from light detected at two 
detectors. The idea is to use correlations in 
intensities between an object beam that strikes 
the object and a reference beam that doesn’t, 
similar to the use of intensity correlations 
from starlight to determine the diameter of a 
star. Now, two papers, one by Hong Yu from 
the Chinese Academy of Sciences, Shanghai, 
and colleagues and another by Daniele 
Pelliccia from RMIT University, Australia, and 
colleagues, report achieving this for the fi rst 
time using synchrotron X-rays. Both use a 
multi-pixel detector for the reference beam and 
a single-pixel “bucket” detector for the object 
beam, but one group takes data in Fourier 
space and the other in real space. The work is of 
particular interest for medical imaging because 
the imaged object is subjected to a much lower 
dose of radiation than in conventional imaging.

 ● Further reading 
D Pelliccia et al. 2016 Phys. Rev. Lett. 117 113902.
H Yu et al. 2016 Phys. Rev. Lett. 117 113901.
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Ghost images of a 
copper wire 
produced by 
X-rays at the 
European 
Synchrotron 
Radiation Facility 
in Grenoble, 
France.
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News

temperature of the system decreases with 
the pseudo-rapidity magnitude (fi gure, left), 
which means that measurements at forward 
rapidities are more sensitive to the hadronic 
phase. Although the model calculations 
reproduce the general trends of the data, it is 
clear that other parameterisations of η/s(T) 
could be explored to better describe the 
RHIC and LHC data simultaneously.

We also measured event-by-event 
correlations of different vn coeffi cients in 
lead–lead collisions (fi gure, right). It is clear 
that the v2 and v4 correlations are rather 
sensitive to different parameterisations. 
By contrast, the correlation between v2 and 
v3 is not, and is largely sensitive to how the 
initial state is modelled. Subsequently, it 
was found that the agreement improved 
as the number of degrees of freedom in 
the initial model was increased. Whether 
the deviations between data and model 

for the v2 and v4 correlation are due to the 
η/s(T) parameterisations or the initial-state 
modelling will be the subject of future study.

 ● Further reading 
ALICE Collaboration 2016: arXiv:1604.07663 and 
arXiv:1605.02035.

Belleli Energy CPE - Via Taliercio 1, 46100 Mantova, Italy - Tel. : +39-0376-490.1 - www.bellelienergycpe.com

Since 1947 Belleli deenes solutions for Critical Process 
Equipment for the Gas Monetization, Oil & Gas and Nuclear 

industries pioneering and patenting new design and 
fabrication solutions.

In-house engineering and manufacturing 
allows the company to ensure the integrity 
of the most advanced equipment, from 
design to completed product.
Belleli’s experience and culture is based on Belleli’s experience and culture is based on 
continuous investments in Human 
Resources, Resarch & Development as well 
as cooperation with clients, licensors and 
end users. 

Italian Mechanical Engineering meets global challenges 
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(Left) Measurements of vn versus the pseudorapidity of produced charged particles, with lines 
indicating hydrodynamical calculations tuned with RHIC data. (Right) The correlation of vn as 
a function of centrality, which is related to the amount of overlap of both lead ions at the time of 
the collision: solid red points are positive, while negative correlations are shown in blue.

Les physiciens des particules du monde entier sont invités à apporter leurs 
contributions au CERN Courier, en français ou en anglais. Les articles retenus 
seront publiés dans la langue d’origine. Si vous souhaitez proposer un article, 
faites part de vos suggestions à la rédaction à l’adresse cern.courier@cern.ch.

CERN Courier welcomes contributions from the international 
particle-physics community. These can be written in English or French, 
and will be published in the same language. If you have a suggestion for 
an article, please send proposals to the editor at cern.courier@cern.ch.

http://cerncourier.com
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
http://home.web.cern.ch/


CERNCOURIER
V o l u m e  5 6   N u m b e r  9   N o v e m b e r  2 0 1 6  M a y  2 0 1 6

www.

15

C E R N C our i e r      N ove mb e r  2 0 16

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 largest all-sky survey of celestial 
objects has been compiled by ESA’s Gaia 
mission. On 13 September, 1000 days 
after the satellite’s launch, the Gaia team 
published a preliminary catalogue of more 
than a billion stars, far exceeding the reach 
of ESA’s Hipparcos mission completed two 
decades ago. 

Astrometry – the science of charting 
the sky – has undergone tremendous 
progress over the centuries, from 
naked-eye observations in antiquity to 
Gaia’s sophisticated space instrumentation 
today. The oldest known comprehensive 
catalogue of stellar positions was compiled 
by Hipparchus of Nicaea in the 2nd century 
BC. His work, which was based on even 
earlier observations by Assyro-Babylonian 
astronomers, was handed down 300 years 
later by Ptolemy in his 2nd century treatise 
known as the Almagest. Although it listed 
the positions of 850 stars with a precision of 
less than one degree, which is about twice 
the diameter of the Moon, this work was 
signifi cantly surpassed only in 1627 with the 
publication of a catalogue of about 1000 stars 
by the Danish astronomer Tycho Brahe, who 
achieved a precision of about 1 arcminute by 
using large quadrants and sextants.

The fi rst stellar catalogue compiled with 
the aid of a telescope was published in 1725 
by English astronomer John Flamsteed, 
listing the positions of almost 3000 stars 
with a precision of 10–20 arcseconds. 
The precision increased signifi cantly 

during the following centuries, with the 
use of photographic plates by the Yale 
Trigonometric Parallax Catalogue 
reaching 0.01 arcsecond in 1995. ESA’s 
Hipparcos mission, which operated from 
1989 to 1993, was the fi rst space telescope 
devoted to measuring stellar positions. 
The Hipparcos catalogue, released in 1997, 
provides the position, parallax and proper 
motion of 117,955 stars with a precision of 
0.001 arcsecond. The “parallax” is a small 
displacement of the star’s position after 
a six-month interval, offering a different 
viewpoint from Earth’s annual orbit around 
the Sun and allowing the star’s distance to 
be derived.

While Hipparcos could probe the stars to 
distances of about 300 light-years, Gaia’s 

objective is to extend this to a signifi cant 
fraction of the size of our Galaxy, which 
spans about 100,000 light-years. To achieve 
this, Gaia has an astrometric accuracy 
about 100 times better than Hipparcos. As 
a comparison, if Hipparcos could measure 
the angle that corresponds to the height of an 
astronaut standing on the Moon, Gaia would 
be able to measure the astronaut’s thumbnail.

Gaia was launched on 19 December 2013 
towards the Lagrangian point L2, which 
is a prime location to look at the sky away 
from disturbances from the Sun, Earth and 
Moon. Although the fi rst data release already 
comprises about a billion stars observed 
during the fi rst 14 months of the mission, 
there was not enough time to disentangle the 
proper motion from the parallax. This could 
only be computed with higher precision for 
about two million stars previously observed 
by Hipparcos.

The new catalogue gives an impression 
of the great capabilities of Gaia. More 
observations are needed to make a dynamic 
3D map of the Milky Way and to fi nd and 
characterise possible brightness variations 
of all these stars. Gaia will then be able 
to provide the parallax distance of many 
periodic stars such as Cepheids, which are 
crucial in the accurate determination of the 
cosmic-distance ladder.

 ● Further reading 
Gaia Collaboration 2016 Astronomy & Astrophysics 
(in press).

Picture of the month

This impressive alien view shows the 
mountain Ahuna Mons rising behind an impact 
crater on the dwarf-planet Ceres, which 
is the largest body among the thousands 
of asteroids that are located between the 
orbits of Mars and Jupiter. The image is a 
reconstructed perspective view without 
vertical exaggeration based on data collected 
by NASA’s Dawn spacecraft, which is currently 
in orbit around Ceres (CERN Courier March 
2016 p19). The mountain is 4 km high and 
17 km wide and is thought to be a cryovolcano 
– a low-temperature volcanic activity, where molten ice replaces the molten silicate rock erupted by terrestrial volcanoes. The volcanic dome was 
likely built from repeated eruptions of salty, muddy water freezing on the surface, which has an average temperature of –40 °C. A study recently 
published in Science constrains the age of the most recent activity on Ahuna Mons to be within the past 210±30 million years, but scientists still have 
to elucidate the nature of the central heat source at the origin of the eruptions.

Gaia compiles largest ever stellar survey 

An all-sky view of stars in the fi rst Gaia 
catalogue. With a dot for each star, the map 
outlines the Milky Way (horizontally) and the 
Magellanic Clouds (lower right). The curved 
features are artifacts due to Gaia’s scanning 
procedure.
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