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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

Sugar substitutes might affect bacteria 
in the gut in such a way as to exacerbate 
metabolic disorders. Eran Elinav of the 
Weizmann Institute of Science in Rehovot 
and colleagues have found that mice given 
water sweetened with saccharin develop 
glucose intolerance, whereas mice given 
water sweetened with glucose do not. 
However, glucose intolerance did not appear 
in mice that had their gut bacteria killed 
by antibiotics, while fecal transplants from 
glucose-intolerant mice induced the same 

intolerance in normal ones. This showed 
that the saccharin had made the mouse 
microbiome unhealthy, and the researchers 
obtained similar results with other artifi cial 
sweeteners, sucralose and aspartame.
In a small trial, seven healthy, fi t humans 

who did not use artifi cial sweeteners were 
given the maximum daily allowance of 
artifi cial sweeteners for a week. Four out of 
the seven developed glucose intolerance, 
with a corresponding shift in gut fl ora. It 
is interesting that the increase in the use 
of artifi cial sweeteners coincides with the 
increase in diabetes and obesity. Perhaps the 
best advice is to stick with sugar, just eat less.

 ● Further reading 
J Suez et al. 2014 Nature 513 290.

The origins of caffeine
Many people probably owe a signifi cant 
part of their productivity to caffeine, from 
coffee, tea, or chocolate. So does this caffeine 
share a common origin? Victor Albert of 
the University of Buffalo in New York and 
colleagues sequenced the genome of robusta 
coffee, Coffea canephora, from which about a 
third of the world’s coffee comes. They found 
that most of the genes unique to the plant are 
related to caffeine production, so a common 
caffeine-bearing ancestor to the three main 
sources appears unlikely. It seems that nature 
came up with caffeine at least twice.

 ● Further reading 
V A Albert et al. 2014 Science 345 1181.

Possible origin for 
biomolecular chirality
One of the most striking features of 
living matter is that sugars all seem to be 
right-handed and amino acids left-handed. 
One resolution to the puzzle is the 
Vester-Ulbricht hypothesis, which is that 
chiral β-decay electrons might preferentially 
break down differently-handed molecules, 
although laboratory tests have been largely 
ambiguous or negative. Now, J M Dreiling 
and T J Gray of the University of Nebraska 
in Lincoln have demonstrated such a 
preferential dissociation of chiral molecules 
by chiral electrons. They used a 30% 
longitudinally polarized electron beam and 
bromocamphor – which comes in left- and 
right-handed forms – in the vapour phase. 
Looking at sub-electronvolt collisions, they 
fi nd an energy-dependent asymmetry of 
about three parts in 10,000, giving support 
to one of the most promising theories of the 
origin of biomolecular chirality.

 ● Further reading 
J M Dreiling and T J Grey 2014 Phys. Rev. Lett. 113 
118103.
 

A condensed-matter Higgs
It is well known that superconductors display 
a mechanism similar to the Brout–Englert–
Higgs mechanism in the Standard Model, 
and now a condensed-matter analogue 
of the Higgs boson itself has been found. 
Ryusuke Matsunaga of the University of 

Tokyo and colleagues showed that strong 
terahertz light can produce oscillations in 
the superconducting order parameter in NbN 
at twice the frequency of the driving light. 
These oscillations, which correspond to a 
collective precession of Philip Anderson’s 
pseudospins, are the analogue of the 
Standard Model Higgs boson. They are 
detected via a large third-harmonic signal, 
which is generated from a quadratic coupling 
between the Higgs mode and the exciting 
fi eld. The work also points to nonlinear 
quantum optics in superconductors, 
and could help in understanding exotic 
superconductors.

 ● Further reading 
R Matsunaga et al. 2014 Science 345 1145.

News on neurons
Signal propagation in neurons has long 
been modelled as an electrochemical 
pulse, or “action potential”, according to 
the textbook Hodgkin–Huxley model. 
Now, Thomas Heimburg and colleagues 
at the Niels Bohr Institute in Copenhagen 
have shown that, contrary to the model’s 
prediction of a refractory period following a 
pulse, two colliding pulses do not annihilate 
but rather pass through each other. This is 
the case both in myelinated nerves from 
earthworms and unmyelinated ones from 
lobsters, and the observations contradict 
claims of annihilation made in the 1940s 
but not reproduced since. The results are 
consistent with soliton propagation in which 
nerve pulses are electromechanical waves, 
with a mechanical component allowing 
propagation after collision.

 ● Further reading 
A Gonzalez Perez et al. 2014 Phys. Rev. X 4 031407.

Bad news for artifi cial sweeteners
It seems that sugar 
might be best after 
all. (Image credit: 
Marazem/ 
Dreamstime.com.)

Gravity mapping the sea fl oor
Using radar altimetry 
data from two satellites 
– CryoSat-2 from the 
European Space Agency 
and Jason-1 from NASA 
and the French Centre 

National d’Etudes Spatiales – David Sandwell of 
the Scripps Oceanographic Institute in La Jolla 
and colleagues have made the most detailed 
maps of the sea fl oor to date. Once effects of 
time-varying phenomena such as waves are 
removed, tiny changes in sea level refl ect the 
gravitational tug of the mass below. The new 
maps show features rising less than about 2 km 
from the sea fl oor – the previous mapping limit – 
and have revealed more than 20,000 previously 
undiscovered seamounts 1.5–2 km high.

 ● Further reading 
D T Sandwell et al. 2014 Science 346 65.

Above: The gravity-based sea-fl oor map 
basin reveals new details on earthquakes 
(red dots), sea-fl oor spreading ridges, and 
faults. (Image credit: David Sandwell, 
Scripps Institution of Oceanography.)
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On 9–10 September, representatives of 
about 70 institutes worldwide met at CERN 
to establish the International Collaboration 
Board (ICB) at the Future Circular 
Collider (FCC) study. The study covers 
the designs of a 100-TeV hadron collider 
and a high-luminosity lepton collider, the 
associated detectors and physics studies, and a 
lepton–hadron collider option. These generic 
and mostly site-independent studies will be 
complemented by a civil-engineering study 
for the Geneva area, requested in the context 
of the European Strategy for Particle Physics. 
The large attendance at the preparatory ICB 
meeting testifi es to the attractiveness of the 
FCC approach, which aims to explore the 
energy scale of tens of teraelectronvolts. 

Opening the meeting, CERN’s 
director-general, Rolf Heuer, outlined the 
planned organizational structure of the FCC 
study, which will operate as an international 
collaboration under the auspices of 
the European Committee for Future 
Accelerators. As the central overseeing body, 

the ICB will comprise representatives from 
all participating institutes. The proposed 
structure was endorsed by all attendees. 
Prior to the meeting, more than 20 institutes 
had already signed the FCC Memorandum 
of Understanding and become offi cial 
members of the FCC collaboration. Several 
more institutes joined during the event. 
The institutes with confi rmed participation 
endorsed Leonid Rivkin of Ecole 
polytechnique fédérale de Lausanne and PSI 
– a widely recognized accelerator expert – as 
interim chair of the ICB. 

Delegates were impressed by the progress 
made on this design since the FCC kick-off 
event at the University of Geneva in February 
(CERN Courier April 2014 p16). The 
presentations reviewed the status of ongoing 
work for the study formation, accelerator 
designs, technologies, infrastructure, 
and experiments. They highlighted, in 
particular, the anticipated impact that the 
study should have on many different types of 
technologies, such as advanced cryogenics, 

new production procedures for RF cavities, 
novel surface treatments of vacuum-chamber 
materials, lower-cost and more compact 
high-fi eld magnets. Representatives of most 
of the institutes participating also described 
their respective expertise and proposed 
contributions. 

In parallel to the progress being made in 
forming the international FCC collaboration, 
a design-study proposal focused on the 
FCC hadron collider has been submitted 
to the European Commission in the 
context of the Horizon 2020 programme. 
The main technological R&D areas have 
been identifi ed, and a work plan is being 
established with potential partners. 

The coming months will see enhanced 
design activities aimed at convergence and 
down-selection between different alternative 
options for the overall collider layouts and 
beam parameters. The next major milestone 
for the FCC collaboration will be the fi rst 
large annual workshop, which will take place 
in Washington DC on 23–27 March 2015.

An excellent start for the FCC collaboration
D E s i G N  s t u D Y

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
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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 Planck collaboration has published 
an all-sky map of the polarized thermal 
emission of dust grains in the Milky Way. It 
shows that the fi eld used by the experiment 
for Background Imaging of Cosmic 
Extragalactic Polarization (BICEP2) 
to measure B-mode polarization of the 
cosmic microwave background (CMB) is 
contaminated signifi cantly by galactic-dust 
emission. The B-mode signal detected by 
the BICEP2 collaboration would, therefore, 
at least in part, be due to dust, and not to 
the claimed primordial gravitational waves 
giving evidence for infl ation (CERN Courier 
May 2014 p13). 
The announcement on 17 March 2014 

of the detection of swirling B-mode 
polarization in the CMB by the BICEP2 
collaboration took the scientifi c 
community by surprise. This particular 
type of polarization is not spectacular 
by itself, but by the interpretation that it 
is due to primordial space–time metric 
fl uctuations “frozen-in” by infl ation and 
then amplifi ed to degree-scale gravitational 
waves. The BICEP2 results were therefore 
seen as evidence for infl ation, and for 
a quantum-gravitational process at an 
energy approaching the Planck scale, 
where all of the fundamental forces are 
thought to be unifi ed.

Soon after the initial excitement 
about this extraordinary result, 
suspicion arose on the interpretation 
of the observations in view of possible 
foreground contaminations. A prime 
concern was the production of a similar 
B-mode polarization signal by the thermal 

emission of asymmetrical dust grains, 
which align on the magnetic fi eld of the 
Galaxy (Picture of the month, CERN 
Courier June 2014 p17). Some researchers 
incriminated the weak accuracy of 
dust data used in the BICEP2 study to 
estimate foreground contamination. New 
results from ESA’s Planck mission on 
galactic-dust polarization were therefore 
highly anticipated.

This paper appeared on the arXiv preprint 
server on 19 September. Although not yet 
peer reviewed, the study casts doubts on the 
interpretation of the B-mode signal being 
due to primordial gravitational waves. It 
shows that the amount of dust in the fi eld 
observed by BICEP2 is signifi cantly higher 
than was assumed in the paper by the 
scientists of the Harvard-Smithsonian Center 
for Astrophysics. How much of the measured 
B-mode signal is due to dust emission is 
not yet clear, owing to large uncertainties. 
The dust contribution extrapolated from the 
Planck 353 GHz band is, however, found to 
be at roughly the same level as the observed 

BICEP2 signal at 150 GHz.
To establish better whether the entire 

alleged cosmological signal is due to dust 
foreground, a more detailed analysis of both 
the BICEP2 and Planck data is currently 
being carried out jointly by the two teams. 
The Planck collaboration expects the results 
of this cross-correlation of the two maps to 
be published in the same time frame as the 
next release of Planck data, and results are 
foreseen for the end of November 2014.

Even if it turns out that the published 
BICEP2 signal is due to dust solely, this is 
not the end of the story. Indeed, Planck has 
shown that there are other regions in the sky 
with less dust emission. These would be prime 
targets to observe primordial B-modes by the 
next-generation instrument, BICEP3, which 
will soon improve in sensitivity and operate at 
a frequency of 100 GHz, which is less affected 
by dust contamination.

 ● Further reading 
Planck Collaboration, Adam et al. 2014 
arXiv:1409.5738 [astro-h.CO]; submitted to A&A.

Picture of the month

This delicate galaxy pictured by the NASA/ESA Hubble Space Telescope is 
a nice example of a nearby, recently formed galaxy. Galaxies in our cosmic 
neighbourhood are usually mature, with a mix of stars formed at different 
epochs across the billions of years of cosmic time. Young, irregular galaxies like 
DDO 68, depicted here, are more common in the distant universe, where galaxies 
appear to us as they were billions of years ago. DDO 68 lies only about 39-million 
light-years away, and looks youthful based on its irregular structure and the little 
amount of heavy elements in the composition of its stars. The pink nebulae – 
hydrogen ionized by the ultraviolet radiation of young, bright stars – bear witness 
to an active star formation. It is, however, not excluded that DDO 68 contains a 
fraction of older stars, as with I Zwicky 18, which was also fi rst thought to be a 
“baby” galaxy (Picture of the month CERN Courier January/February 2005 p12). 
(Image credit: NASA & ESA/A Aloisi, Space Telescope Science Institute.)

Planck confirms doubts on BICEP2 results
Map of the northern (left) and 
southern (right) galactic 
hemispheres, showing the B-mode 
intensity (increasing from blue to 
red) of thermal dust emission as 
measured by Planck in wide patches 
of the sky. The outlined trapezoidal 
area shows the region observed by 
BICEP2. A region closer to the 
galactic south pole would have been 
less contaminated by dust. (Image 
credit: Planck Collaboration.)

Formerly entitled Progress of Theoretical Physics, this journal has published many significant articles in 
theoretical physics, including several papers that have led to the Nobel Prize. In 2012, the journal expanded 
its scope to incorporate experimental physics on an equal footing with theoretical physics. 
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