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LEADERS

ON A routine visit to a doctor’s
surgery, you might expect to
have your blood pressure and
BMI measured, and be asked a
few questions about diet, exercise
and alcohol intake. One thing
the doctor probably won’t ask
is “how do you sleep?”

If we’re serious about
preventive health, that is a serious
oversight. Poor sleep is a major
risk factor for obesity, diabetes,
mood disorders and immune
malfunction. Put simply, poor
sleep can shorten your life. How
to fix the problem?

Although there are habits and
tricks to sleeping we can all adopt
(see page 32), everyone’s needs
are different. Why this should
be so is not well understood.

Sleep better, be better

The right not to choose

The quality of our rest should be a routine part of health checks

Perhaps the biggest gap is a lack
of research into women’s sleep.
Women typically report poorer
quality and more disrupted
sleep, and their risk of insomnia
is 40 per cent higher than men’s.
This gender difference is strongly
associated with a greater risk of
depression and a host of other
illnesses. However, women
and female animals are under-
represented in studies of sleep
and its disorders, and the reason
for sex differences in sleep
behaviour is unknown.

Then there are teenagers. Their
hormonal turmoil has serious
effects on their ability to switch
off, but current wisdom leaves a
lot to be desired. Parents might
think they need to lay down

the law on sleep, but research 
indicates that positive discussion 
between parents and teenagers  
is the best option.

At the other end of the age 
spectrum, older adults have a 
problem with sleeping pills. 
Paradoxically, taking them often 
makes sleep problems worse.  
The conclusion for seniors?  
Sleep medication use does not 
appear to promote sleep health.

With the profusion of sleep 
monitoring tech now at our 
disposal, doctors have the chance 
to intervene in an individualised 
way. And, unlike being urged to eat 
five a day or drink less than 21 a 
week, being advised how to get the 
right number of hours’ sleep a night 
is something we can all welcome.  ■

THERE are more women in
science than ever before – but
they are not going as far as men.
After two decades of progress,
the proportion of women listed
as lead author in high impact
journals “has plateaued in
recent years and has declined  
in some journals” according to 
 a recent study. That matters 
because in science, publication  
is key to career progression. 

Figures from the UK’s research
councils show that men have a
3.8 per cent higher success rate 
than women when applying for 
research grants in biological 
sciences; there’s a similar gap in 
physical sciences. In medicine, it’s 
only 1.7 per cent – but it was 3.6 per
cent in women’s favour three 
years ago. It is nearest to parity  
in environmental studies, where 
the 2014/15 gap was 0.6 per cent.

And another new study, from 
the American Economic Review, 
confirms that female scientists 
are still losing out on pay if they 
choose to have a family: married 
women with children consistently 
earn less than men, and often 
drop out of science altogether.

Emilie du Châtelet was a 
brilliant 18th-century physicist, 
but for her, choosing between
family and career wasn’t even
an option (see page 40). Her 
successors today shouldn’t have 
to choose at all.  ■
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ZIKA could start spreading on the
US mainland in the next month
or so. This warning comes in the
same week the Brazilian strain
of the virus was found in Africa.

About 500 people in the US
have contracted Zika, but all the
infections seen so far were picked
up abroad. Things could change
as temperatures rise and
mosquitoes become more active,
increasing the chance that virus
from these imported cases will get
passed to mainland mosquitoes,
said Anthony Fauci at the National

Institute of Allergy and Infectious
Diseases. Indeed, 803 cases in the
US territory of Puerto Rico were
acquired locally.

The US Centers for Disease
Control and Prevention estimates
that 157 pregnant women on
the US mainland, and 122 in its
territories, have tested positive
for the virus. Only a handful have

INDIA is making a splash. On
Monday, the country’s space
agency launched its first space
plane – phase one of its plan to
develop reusable vehicles for
cheaper space travel.

The plane, called the Reusable
Launch Vehicle (RLV), has wings
like a fighter jet and two tail fins.
A compact 6.5 metres in length, it
looks like a miniature version of a
NASA space shuttle but carries no
crew. It blasted off from the island
of Sriharikota and splashed down
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Zika on the march India’s space plane

UPFRONT

“The findings are further
proof that the outbreak
is spreading. It is now on
the doorstep of Africa”

reported adverse birth outcomes
so far, but most are still pregnant.

The virus also continues to
march across the Atlantic, with
the strain circulating in the
Americas turning up on the Cape
Verde islands off the western-
most coast of Africa. More than
7500 suspected cases have been
reported, plus at least three
instances of microcephaly in
babies. “The findings are of
concern because they’re further
proof the outbreak is spreading
beyond South America and is
on the doorstep of Africa,” says
Matshidiso Moeti at the World
Health Organization.

The virus was first identified
in Uganda in the 1940s and is
thought to have circulated on the
continent without causing birth
defects such as microcephaly. By
the 1960s, the strain had spread to
South-East Asia, and in 2012 came
the announcement that two
distinct types of Zika existed – 
African and Asian. The Asian 
strain is the one circulating in  
the Americas. No one yet knows  
if people exposed to the African 
strain may also have some 
immunity to the Asian virus. 

in the Bay of Bengal 20 minutes
later. A booster rocket carried the
RLV 56 kilometres above Earth,
past the upper limits for aircraft
and weather balloons. After the
booster detached, the RLV sailed
on through the mesosphere
before peaking at 65 kilometres.

Although it didn’t technically
go into space, it travelled high
enough to try out its wings and
self-steering system.

“They’re really moving
ahead,” says Jeff Hoffman of
the Massachusetts Institute of
Technology, a former astronaut.

Google’s NHS data deal
SHOULD Google have its hands on 

NHS patient data? Three weeks ago, 

New Scientist revealed that the tech 

giant’s AI company DeepMind has 

access to the identifiable medical 

information of millions of UK patients 

through a data-sharing agreement 

with the Royal Free London NHS 

Foundation Trust.

Now, a New Scientist investigation 

has found that Google DeepMind 

deployed a medical app called 

Streams to monitor kidney conditions 

without first contacting the relevant 

regulatory authority. Our investigation 

raises questions about whether the 

ethical approval that covers this kind 

of data transfer should have been 

obtained, and about the basis under 

which Royal Free is sharing data with 

Google DeepMind.

Royal Free says there is a contract  

in place that governs how the data 

is handled. New Scientist has been 

referred to an information-sharing 

agreement but this may not be 

enough.

Other questions concern patient 

consent. Google has said that each 

individual patient’s consent for their 

data being shared is implied, because  

it is providing what is known as “direct 

care” to Royal Free’s patients. But data 

for the vast majority of individuals  

at Royal Free who have not had  

blood tests for kidney disease – what 

Streams is concerned with – has also 

been shared with DeepMind.

Google and the Royal Free claim 

they are acting in compliance with the 

rules. For our full investigation, see 

bit.ly/GoogleNHS.

–What does Google know about you?–

Tentacled takeover of oceans
OCTOPUSES and their tentacled 

brethren are taking over the seas 

as ocean temperatures climb and 

humans snaffle up their natural 

predators.

Zoe Doubleday of the University 

of Adelaide in Australia and her 

colleagues looked at data from 

surveys and fisheries between 1953 

and 2013. They found a consistent 

increase in cephalopod populations 

over each decade studied, in species 

from all over the world and in every 

habitat, from the deep ocean to 

the near-shore shallows (Current 

Biology, doi.org/bhv2).

The exact cause of the global 

increase still needs to be pinned 

down. Cephalopods are able to 

adapt quickly to take advantage 

of new opportunities, such as 

warmer seas that accelerate their 

life cycle. “Cephalopods are a bit of 

a research underdog,” Doubleday 

says. “So I hope we can use this as a 

springboard to do some more work.”
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“WE ARE going all out for shale,”
the UK prime minister David
Cameron declared in 2014. Intense
local opposition to fracking for
shale gas meant progress had
been slow. But on Monday, a local
council in North Yorkshire voted
to allow fracking near the village
of Kirby Misperton – the first
application approved since 2011.

Any backing for fracking is bad
news for the climate. A 2013 report
for the UK government concluded

that fracking in the UK would
increase global emissions by
increasing the total amount of
fossil fuels burned. For example,
the coal and conventional gas that
shale gas would replace in the UK
would be burned by other nations.

What’s more, fracking could
delay the switch to renewables.
The UK is already set to miss
its own targets for cutting
greenhouse gas emissions.
“A moratorium on the extraction
of unconventional gas through 
fracking is needed to avoid  
the UK’s carbon budgets being 
breached in the 2020s and 
beyond,” a parliamentary  
report concluded last year.

However, it is far from clear
whether fracking will take off
in the UK. For one thing, the
country’s geology may mean
it isn’t profitable, Paul Ekins of
University College London has
pointed out. Wells in the US
produce highly profitable liquid
products as well as gas, whereas
in the UK wells are likely to
produce only gas.

Frack on in the UK
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Food fight

IT HAS been a confusing week for
UK dietary advice, with accepted
wisdom concerning fat and salt
being challenged.

A report from the National
Obesity Forum, a UK charity,

provoked a fight over fat by
claiming that the standard advice
to eat a low-fat diet has led to
rising rates of obesity and type 2
diabetes in the West. It argued that
in trying to avoid fat we eat more
sugar and refined carbohydrates,
which raise blood sugar too
quickly and, over time, dampen
the body’s response to insulin.
It also disputed the evidence that
saturated fat causes heart attacks.

Critics say the authors cherry-
picked their data, and that the
majority of studies support the
dangers of saturated fat.

The advice to keep salt intake
low was questioned by an analysis
that pooled results from four
studies of over 130,000 people.
It found that while a very high
salt intake of over 17.5 grams a day
was linked with a higher death 
rate, so was a modest intake of  
up to 7.5 grams a day (The Lancet,
doi.org/bhv7). UK guidelines 
conservatively recommend  
at most 6 grams of salt a day.

60 SECONDS

Cool new home
A near-threatened species of Arctic 

gull has formed a colony of 60 on  

an iceberg some 70 kilometres off 

north-east Greenland — the first 

such case. This may allow them to 

avoid land predators and is near

open water where they catch food

(PolarBiology, doi.org/bhvs).

Get ready to inflate
The ISS is about to get an extension. 

Launched last month, the inflatable 

Bigelow Expandable Activity Module 

will be fully inflated on 26 May. 

Astronauts won’t occupy the module 

full time, but will test it regularly 

over the next two years to see how 

it copes with micrometeoroids and 

radiation, along with maintaining 

the correct temperature.

Mars looms large
Look up! On 30 May 2016, the  

Red Planet will be getting up close  

and personal with Earth. It will be 

75.3 million kilometres away, the 

closest since November 2005.  

That’s surprising, because Earth 

passed between Mars and the sun  

on 22 May, but the planets’ elliptical 

orbits mean that they were just a  

bit further apart at this point.

Yellow fever outbreak
Almost 300 people have been killed 

by yellow fever after an outbreak of 

the virus in the Democratic Republic 

of the Congo and Angola. Fears it  

will affect neighbouring Namibia 

and Zambia prompted the WHO to 

declare the outbreak a “serious 

public health event” on 20 May.

Florida man-eaters 
DNA testing has spotted three 

Nile crocodiles living in Florida’s 

swamps – and more may be there. 

They must have been released by 

unlicensed collectors. The fear is 

that they may establish their own 

population and wreak havoc on 

Everglades wetlands, as happened 

with the Burmese python. Unlike 

local alligators, these crocs are 

known to attack humans. 
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–Cuttlefish numbers are up–

–Not everyone approves-

GLOBAL problems need global
solutions. For only the second
time in its 44-year history, the
UN Environment Programme is 
hosting a meeting of the world’s 
environment ministers, which 
will take place this week at its 
headquarters in Nairobi, Kenya.

The aim is for governments
to agree common policies, with
21 proposed resolutions on issues 
from illegal wildlife trade to 
plastic in the oceans on the table. 

UNEP calls the UN Environment 
Assembly “the world’s de facto 
Parliament for the Environment”,
but it is not a parliament
with a constitutional role in a 
government. So for the conference 
to be more than a talking shop, 
national governments – in which 
environment ministries are rarely 
powerful – must decide to stick to 
their resolutions. UNEP hopes the 
meeting will help put pressure on 
them to do so.

Saving planet Earth

“In trying to avoid fat we  
eat more sugar and refined 
carbohydrates which raise 
blood sugar too quickly”

“It is far from clear whether 
fracking will take off in  
the UK as it did in the US 
due to different geology”
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WE MAY be in for more global
warming than we hoped,New
Scientist can reveal.

Over the past few years,
a number of studies have
concluded that a given level of
carbon dioxide in the atmosphere
produces less warming than
previously thought. This rare
good news on climate made
headlines around the world.

But these studies were carried
out towards the end of a period of
little warming. Do the results still
stand given the record warming in
2014, 2015 and 2016? To find out,
NewScientist asked those behind
the studies what would happen if
the latest global temperature data
was plugged into their models.

One headline-making 2013
study had concluded that the
immediate warming that would
result from a doubling of CO

2
in

the atmosphere would be around
1.3 °C – significantly less than 

most previous estimates. If
correct, this would mean we
still have a chance of limiting
warming to below the
“dangerous” point of 2 °C
despite soaring CO

2
levels.

But this was before global
temperatures shot past 1°C above
pre-industrial levels last year,
as predicted byNewScientist in
July 2015. If the 2013 study was
repeated using that value, it

would give an estimate for the
immediate warming of 1.6°C, says 
Piers Forster, one of the study’s
authors based at the University
of Leeds, UK. 

If we assume that the average
global surface temperature in
2016 will be a record-breaking 1.3°C 
above the pre-industrial level, as
expected, the estimate would be
closer to 2.1°C, Forster says. But that 
may be an overestimate due to the 
current spike in warming caused
by a now-fading El Niño. “Maybe
1.6°C is closer to the ‘truth’,” he
says. Indeed, he points out that
1.6°C is well within the uncertainty 
bounds of his 2013 study. 

Even before the recent 
warming, several other studies 
had already concluded that the 
2013 estimate of the immediate 
warming effect was too low.  
These suggested that Forster’s 
team underestimated how much 
warming has been masked by the 
cooling effect of other pollutants, 
such as sulphur aerosols, that we 
pump out alongside CO

2
. 

In 2014, Drew Shindell of Duke 
University concluded that the 
immediate warming in response
to a doubling of CO

2
would be

around 1.7°C. A 2015 study by a 
team including Gavin Schmidt of 
the NASA Goddard Institute for 
Space Studies in New York got the 
same result. And this year, Trude
Storelvmo of Yale University put
it at an alarming 2°C.

Worse still, none of these later 
studies used any temperature 
data from after 2010. If they were 
repeated with the latest data,

Shindell, Schmidt and Storelvmo
all say the estimated value would 
be a little higher. “The estimate 
would probably be slightly higher 
if we had included data up to the 
present,” Storelvmo says. “We are 
in the process of doing that.” Only 
Shindell put a number on how 
much higher, guestimating that 

THIS WEEK

Earth’s sensitive side
Our planet may warm much more for a given level of CO

2
in the

air than we thought. Michael Le Page reveals why
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“Instead of a 1.3 °C rise for 
a doubling of CO

2
 in the 

atmosphere we may be 
looking at 1.8 °C or more”

CRUNCH TIME: DOUBLE CO
2

BY 2050?

–Getting warmer fast–

The immediate warming in response

to a doubling of carbon dioxide levels

in the atmosphere is known as the

transient climate response. As other

feedbacks kick in, such as changes

in vegetation, warming continues.

Since pre-industrial levels of CO
2

were around 280 parts per million,

you might think a transient climate

response of, say, 2 °C means the 

world will warm this much when CO
2

levels pass 560 ppm. You’d be wrong.

That’s because CO
2
 isn’t the only 

greenhouse gas we are emitting: 

there is also methane, nitrous  

oxide and others. If their levels  

are translated into CO
2
 equivalents, 

the effective level of CO
2
 is already 

around 490 ppm, and on course to 

pass 560 ppm long before 2050.

However, we are also emitting 

aerosols, which are bad for our health 

but have a cooling effect. Countries 

such as China are trying to slash 

aerosol emissions to clean up their 

air, as Europe and the US have done 

already. If they succeed, warming

will accelerate and the world will pass

2 °C above pre-industrial levels not 

long after the CO
2
 equivalent level 

passes 560 ppm; if aerosol pollution 

remains high it will take longer.
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his approach would produce a
value of 1.8 rather than 1.7°C.

The reason these estimates are
only slightly higher despite the
record warming we have seen over
the past couple of years is because
the study methods were designed
to minimise the effect of short-
term temperature variations.

“Another few years of similar
values will be another story,”
Schmidt says. In other words, if
rapid warming continues in the
longer term – perhaps after a
slight fall in 2017 due to the effects
of La Niña – all estimates of
climate sensitivity based on the
warming over the past century
would increase considerably.

Low warming fantasy

The bottom line is that low values
for the immediate warming in
response to a doubling of CO

2

can now be ruled out. Similarly,
low values for the warming in
the decades following a doubling
of CO

2
can also be ruled out.

In its last report, the
Intergovernmental Panel on
Climate Change (IPCC) changed
its estimate of warming after a
doubling of CO

2
from between

2 and 4.5 °C to between 1.5 and
4.5 °C, based on studies like
Forster’s. This relatively minor
change was seized upon by
climate-change deniers as
proof that the dangers of global
warming had been exaggerated.

The next IPCC report will be
revised back upwards, Shindell
thinks. But the IPCC was right to
lower it when it did, he says: its
reports have to be based on the
evidence available at the time.

While we can now rule out low
estimates of climate sensitivity,
Shindell says, we can’t rule out
high estimates. “There’s a long tail
of very high sensitivity that should
dominate our thinking,” he says.
When we buy house insurance, we
take the worst-case scenarios –
fires and floods – into account, 
Shindell points out. With climate
change, we should also act based
on the worst case scenarios.  ■

In this section

■ What trees get up to at night, page 12

■  Should you let your boss probe your health?, page 16

■  The backpack microwave, page 20

ROCKS that fall from space may be

less than solid. It seems that many 

asteroids are weak and brittle – 

though this is not necessarily good 

news for us here on Earth.

More than 90 per cent of asteroids 

and comets larger than a kilometre 

across in Earth’s neighbourhood  

have already been discovered, and

we think the region is mostly clear.

Yet should one wander near to us,

it could have devastating results. We

have ideas about how to push it away

with thrusters or solar sails, but the

success of such schemes depends

on understanding what the rocks

are made of and whether they might

break apart.

Space rocks fall to Earth as

meteorites all the time, but few

are recovered, so scientists are

reluctant to crush them to study

their contents and behaviour. Earth

rocks usually serve as models instead.

Recently, Desireé Cotto-Figueroa

of Arizona State University (ASU) in 

Tempe and her colleagues sacrificed 

some centimetre-sized cubes taken 

from well-studied meteorites, one 

that fell in Mexico in 1969 and another 

that landed in Morocco in 2008. They 

wanted to find out how terrestrial 

rocks compare with meteorites, and

whether we can trust Earth rocks in

tests of asteroid-deflection schemes.

The researchers found that

the cubes were nearly as brittle

as concrete, which is durable but

easily crumbles when hit with

enough force. By extrapolating their

strengths and weaknesses to much

larger scales, they calculated the

probable break-up rate for different

meteorite sizes and types.

It turns out that overall, rocks from

the asteroid belt are less tough than

those on Earth, says Cotto-Figueroa

(Icarus, doi.org/bhrp). And crumblier

asteroids are more likely to fall apart 

in the atmosphere, producing brilliant 

fireballs rather than wide craters.

This lines up well with what we see 

on the ground, says study co-author 

Erik Asphaug, also at ASU. “We do see 

a lot more fireballs than craters, and 

in fact only the iron meteorites – the 

strong, dense ones – survive to hit the 

ground,” he says. “That means we can 

explain why meteors that are the size 

of a car break apart so high up in the 

atmosphere. They are weak, about 

the strength of cruddy sandstone.”

That’s good news, says Dan Durda

at the Southwest Research Institute

in Boulder, Colorado – given that the

biggest space rocks, which would do

the most damage on colliding with

Earth, are the most likely to fall apart

before reaching the ground. “It’s

a saving grace for us,” says Durda.

But Daniel Britt at the University

of Central Florida in Orlando isn’t sure

we’re safer. “It is clear these are piles

of rubble. But that doesn’t mean the

boulders are strengthless,” he says.

The findings also complicate

protecting Earth, because weaker

asteroids would be harder to deflect.

Asphaug agrees that some asteroids

could still be dangerous. “Just because

something is weak doesn’t mean it

has time to come apart and explode in

the atmosphere before it hits,” he says.

Asphaug points out that we need to

be more careful about which materials

we use to study how asteroids and

other small bodies behave. The

meteorites that survive the trip

through Earth’s atmosphere represent

the strongest part of the original rock:

the 90 per cent lost during the journey

is probably even weaker.

Recent history also shows that

asteroids can still do plenty of damage

in the atmosphere. The 20-metre-

wide meteor that exploded over

Chelyabinsk, Russia, in February 2013

had between 20 and 30 times the

energy of the atomic bomb dropped

on Hiroshima, and injured more than

1500 people. RebeccaBoyle ■

Incoming asteroids could 
crumble before impact

–How big a threat?–

“Meteors that are about  
the size of a car are weak, 
about the strength of 
cruddy sandstone”
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Andy Coghlan

IT’S a tear-jerker. Researchers at
a reserve in Shaanxi province,
China, watched as the alpha male
of a group of snub-nosed monkeys
spent a final, tender hour with
his dying partner beneath the
tree from which she had fallen,
cracking her head on a rock.

Before she succumbed, he
gently touched and groomed her.
After she was dead he remained
by her side for 5 minutes,
touching her and pulling gently at
her hand as if to try and revive her.

It is one of the first examples of
caring and grieving in monkeys in
the wild. “The events suggest that
in the case of strongly bonded
individuals at least, monkeys may
show compassionate behaviour to
ailing or dying individuals,” says
team member James Anderson of
Kyoto University, Japan (Current
Biology, doi.org/bhvp).

The study follows a sighting
of captive chimpanzees at a
sanctuary in Zambia appearing
to pay respects to a dead group
member. Together, the reports
add to evidence that humans
may not be the only species to
grieve, and hint that animals

recognise the finality of death.
“It seems likely that in long-

lived species such as many
primates, repeated exposure
to death within the group leads
to an understanding of the 
irreversibility of death,” says 
Anderson. “I believe the adult 
male and other members of his 
unit understood the female was 
no longer alive.”

Not everyone is convinced. 

Matthew Cobb of the University
of Manchester, UK, says that while
such behaviours could be present
in our close relatives, we need to
be careful in interpreting them.
“A hard-nosed approach would
be to describe what happened in 
terms of confusion on the part  
of the animals closest to this 
monkey [that fell],” says Cobb. 
“Attempts to rouse or provoke a 
sick or dying individual do not 
necessarily tell us anything about
the internal state of the ‘caregiver’.
The explanation may be much 
simpler, and less romantic.”

Anderson agrees that it is 
dangerous to anthropomorphise,
but says that when strong bonds 

between individuals are broken
by death, the surviving animals
may feel the emotional impact.
“It seems quite reasonable to 
conclude that monkeys and apes 
may suffer grief in bereavement.”

Unusual reports of this kind  
are important for understanding 
the evolutionary roots of 
“mourning” behaviours, says 
Edwin van Leeuwen of the 
University of St Andrews, UK,  
who reported the case of the 
Zambian chimpanzees. They 
reacted to a dead group member 
with “quiet attendance and close 
inspections punctuated by rare
displays” (American Journal of

Primatology, doi.org/bhsm).
The origin of, and motivation 

for, such behaviours remains 
unknown. “Is it to console the 
wounded, the dying, or for
reasons that have more to do
with a survivor’s own well-being, 
such as reducing anxiety?” van 
Leeuwen asks. 

Common to both reports is  
that the deceased animals were 
adults with strong social links. Van 
Leeuwen thinks the behaviours
follow naturally from actions
that bind groups together. “It 
could be adaptive, by bringing
group members together to
foster cohesiveness, and they 
might know that they need to 
reorganise in the absence of a
former group member,” says
Marc Bekoff at the University 
of Colorado in Boulder.  ■

Animals taxed by 
love and loss, too
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“Solar particles could
have punched through
Earth’s magnetic field and
changed its atmosphere”

–Can’t bear to be without you–

GIANT flare-ups from the young sun

might have kept early Earth warm – and

any life nicely fertilised.

About 4 billion years ago, the sun

was only 70 per cent as bright as it is

today, which should have made the

Earth a frozen snowball. But geological

evidence shows our planet was warm

enough at that time for liquid water.

The same holds true for Mars.

Cranky young 
sun could have 
kickstarted life

Now, Vladimir Airapetian of NASA’s 

Goddard Space Flight Center in 

Maryland suggests that the young 

sun, though weak, was hyperactive, 

sending blasts of protons streaming 

across space to help warm the planets. 

Airapetian was modelling what 

would happen if a solar storm as big  

as the record-setting 1859 Carrington 

event hit Earth today. It was so 

powerful that auroras were visible  

in the sky in near-tropical latitudes.

Earth’s magnetic field usually 

protects it from assaults by the sun, 

but Airapetian’s models showed that 

particles as energetic as those in the 

Carrington event could punch through 

it. Then they could do something 

useful: destroy molecular nitrogen.

Nitrogen is an essential component 

for life on Earth, but the young planet 

probably only had its molecular form, 

N
2
, which is useless for life. Charged 

particles could split it apart, creating 

more biologically useful forms like 

nitrous oxide, a potent greenhouse 

gas, and hydrogen cyanide, which  

can react to form amino acids (Nature 

Geoscience, DOI: 10.1038/ngeo2719).

It’s a compelling suggestion, 

says James Kasting of Penn State 

University, but he notes that 

ultraviolet light from the sun might 

have destroyed nitrous oxide before  

it could mix into the atmosphere.

Airapetian hopes to address the 

issue with further work showing that 

particles can penetrate almost to 

Earth’s surface, where rain could carry 

their chemical products the rest of the 

way down. He also thinks the process 

could explain the presence of water 

on early Mars.  Joshua Sokol  ■
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THEY don’t snore, but might creak
during their slumbers. For the
first time, trees have been shown
to undergo physical changes at
night that can be likened to sleep.
Similar day-night cycles have
been observed experimentally in
smaller plants – but never in trees.

Branches of birch trees have 
now been seen drooping by as 
much as 10 centimetres at the  
tips towards the end of the night.

“It was a very clear effect,” says
András Zlinszky of the Centre for
Ecological Research in Tihany, 
Hungary. “No one has observed 
this effect before at the scale of 
whole trees, and I was surprised 
by the extent of the changes.”

Zlinszky and his colleagues 
scanned trees with laser beams 
between sunset and sunrise. From
the time it took beams to bounce 
back from branches and leaves, 
they could measure the three-
dimensional movements of a  
tree at a resolution of centimetres.

“These studies have only been 
done before in small plants,” says

team member Eetu Puttonen of
the Finnish Geospatial Research
Institute in Masala.

The team scanned two birch
trees, one in Finland and one
in Austria, each over the course
of a single night. The group
did 11 scans of the Finnish tree,
about one per hour, and 77 of the
Austrian tree, around one every
10 minutes. Puttonen says they
used laser scanning, rather than
photography, so they didn’t have

to illuminate the trees, which
could have affected the outcome.

Scanning was done on a calm
night to avoid wind effects, and
at the equinox in both countries
to ensure a similar length of
night. “We’re certain it’s not
caused by another effect,” says
team member Norbert Pfeifer
of the Technical University of
Vienna in Austria (Frontiers in

Plant Science, doi.org/bhrn).

The drooping effect is probably
caused by the loss of internal
water pressure within plant
cells, also called turgor pressure.
“It means branches and leaf
stems are less rigid, and more
prone to drooping under their
own weight,” says Zlinszky.

Turgor pressure, in turn, is
influenced by photosynthesis.
Photosynthesis stops in the dark,
so this in itself may explain why
the branches droop, says Zlinszky.

The trees may also be “resting”
their branches. During the day,
branches and leaves are angled
higher, allowing leaves to catch
more sunlight and reducing the
shading of leaves by other leaves
above. But this is energy-intensive
and serves no purpose at night,
when there’s no light.

So is the drooping deliberate,
dictated by an active sleep-night
cycle, or passive, dictated by
differences in the availability of
water and light? “This remains
to be decided,” says Zlinszky.

“There have been some
studies on circadian rhythms
in trees, mostly studying gene
expression, but this latest
research is a beautiful way to
watch it happen in individual
trees,” says C. Robertson McClung
of Dartmouth College in Hanover,
New Hampshire. “It shows things
are happening in the real world.”  ■

EVERYONE wants a twin now. Identical

twins are less likely to die young from

unexpected causes, perhaps because

of the close social bond they share.

David Sharrow and James Anderson

at the University of Washington in

Seattle examined data on Danish

twins born between 1870 and 1900.

By comparing the fate of these twins

with that of the general population

from that time, they say they have

identified a “twin protective effect”,

which seems to boost the likelihood

of twins surviving into their 60s.

Up until this age, the twins were

less likely to die unexpectedly. “The

effect does appear to be strong,” says 

Sharrow. For example, the proportion 

of female twins that lived into their 

early 60s was 10 per cent higher  

than the average for females.  

Sharrow believes this is down to  

the relationship that twins share, 

which might boost the likelihood  

of survival because a twin provides 

material help or emotional support.

Identical twins seem to benefit 

from a stronger protective effect 

than non-identical twins. “There is 

some evidence that identical twins 

are closer than non-identical twins,” 

says Sharrow.

The most protected individuals 

appeared to be male identical twins, 

who, unlike female twins, were less 

likely to succumb to chronic diseases 

that develop over time. Sharrow 

thinks this could be because men 

are generally more likely to have 

unhealthy lifestyles, so a close social 

bond that pulls them away from bad

habits would have more of an effect

(PLoSOne, doi.org/bhrs).

Noriko Cable at University College 

London says there may be other 

explanations. “Twins are likely to  

be born prematurely,” she says. This 

may mean that any who survived 

their first days at a time when health 

inequalities were starker may have 

been more generally biologically 

resilient, or from privileged 

backgrounds.  Alexander Bates  ■

Trees ‘rest’ their
branches at night
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“Is the drooping deliberate, 
or dictated by differences 
in the availability of 
water and light?”

–Sleeping like a log?–

Bond between 
twins leads to 
longer lifespan

THIS WEEK
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world. Enjoy aerial views of petrified forests 
and sweeping landscapes from the ship’s 
two on-board helicopters. Excursions to 
iceberg-filled fjords on Zodiac boats will 
give you memories to treasure forever. 

Astronaut Chris Hadfield shot to worldwide 
fame in September 2013 when he performed 
Space Oddity on the International Space 
Station. During various missions, totalling 
166 days, he helped to run scientific 
experiments and walked in space twice. On 
this trip, he hosts a science-based variety 
show that blends knowledge, music and 
comedy as well as providing a glimpse into 
the adventures of an astronaut. 

On shore, you’ll visit Arctic deserts, 
breathtaking fjords and traditional 
communities. Enjoy hikes across the tundra, 
which comes alive during the brief summer 
months. Discover how giant meteorites 
kickstarted the region’s Iron Age. Learn 
about the valiant explorers who gave their 
lives searching for the Northwest Passage. 
Watch out for magnificent seabirds, walrus 
and polar bears. 
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TSUNAMIS larger than the one
that caused the 2004 Indian
Ocean disaster could have crashed
into the ancient shores of Mars.

Although Mars is dry and dusty
today, evidence suggests it once
hosted a large ocean – but we
have never seen a clear shoreline.

Now Alberto Fairén of the
Centre for Astrobiology in Madrid,
Spain, and his colleagues suggest
the shorelines were remodelled

by massive tsunamis that widely
scattered ice and rock.

The researchers used thermal
imaging from NASA’s Mars
Odyssey spacecraft to study the
boundary between the low-lying
Chryse Planitia and the highland
Arabia Terra regions of Mars.
They identified flows of ice and
boulders running uphill for
hundreds of kilometres, which
couldn’t have been created by

gravity-driven processes.
Instead, two separate

tsunamis could have caused
the flows (Scientific Reports, doi.
org/bhsk). Simulations suggest
an asteroid large enough to create
a 30-kilometre crater could
have done this. The resulting
waves would have been around
50 metres high once they reached
the shore. The waves that hit the
Indonesian island of Sumatra
following the 2004 earthquake
were about 30 metres high.
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Green light eases migraine
pain – but we don’t know why

IT’Sasight for soreeyes.White, blue, redandamber

lightall increasemigrainepain,but low-intensitygreen

light seemsto reduce it.

Manypeopleexperiencesensitivity to lightduring

amigraine–knownasphotophobia. The reaction is

thought tobedueto thebrain’swiring. Inabrain region

called the thalamus,neurons that transmit information

fromour retinas crossoverwithotherneurons that

signalpain, saysRamiBursteinatHarvardUniversity.

Butnotall coloursof lighthave thesameeffect.

Bursteinandhis colleaguessatvolunteers in the throes

ofamigraine inadark roomandgradually raised the

intensityofwhite,blue,green,amberandthenred light.

Aswell as recordinghowthevolunteers said the

lightaffected their pain,Burstein’s teammeasured the

electrical signal sent fromtheeye to thebrainusing

electrodeson theeyelid. Theyalsomeasured the

volunteers’ brainactivityusingelectrodeson theirheads.

Low intensitiesofgreen lightdidnot increasemigraine

pain – in fact, theyeased it. Thebrainandeye recordings

revealed thatgreen light createdasmaller amountof

electrical activity thanother colours (Brain, doi.org/bhrf).

“I’ve thought longandhardabout it, but I haveno idea

whygreen lightmightbemorepleasant,” saysBurstein.

Hehopessunglasses thatallowthroughonlygreen light

mightbeuseful forpeoplewithmigraines.

Mars was once hit by 50-metre tsunamis

Why team digging
helps baby turtles

BABY sea turtles work together to
dig their way out of sandy nests,
and the more of them there are,
the less energy they use doing it.

Mohd Uzair Rusli at the
University of Malaysia Terengganu
buried clutches of between 10 and
60 eggs, and measured how much
oxygen the hatchlings used – a
proxy for energy use – while
digging their way out.

The turtles in the largest groups
dug their way out twice as fast on
average as the smallest groups – in
three days rather than eight. They
also used less energy, just over
one-seventh that of the smallest
groups (Journal of Experimental

Biology, doi.org/bhrk).
The findings could have

implications for the conservation
of endangered turtles, says Mohd
Uzair. When natural egg clutches
are moved to hatcheries, they are
often split into smaller clutches,
but that could make life harder
for the young once they hatch.

Tadpole galaxy 
growth spurt

A SMALL “tadpole” galaxy is 
creating a lot of new stars thanks 
to an influx of gas.

Such tadpoles have bright heads 
lit by newborn stars, and dim tails. 
Recent observations suggest that 
these form when intergalactic gas 
falls on to a small galaxy, sparking 
the stars’ birth. 

When Debra Elmegreen of 
Vassar College, New York, and her 
colleagues pointed the Hubble 
Space Telescope at one of the 
nearest tadpoles, Kiso 5639, they 
found the head was spawning 
many stars for the amount of gas 
present. This  indicated a recent 
collision, possibly with a gas cloud 
(arxiv.org/abs/1605.02822).

We used to think tadpoles form 
when two galaxies collide, but the 
observations don’t fit this idea.  

IN BRIEF
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Volcanic eruption
dampened eclipse

IT’S a natural dimmer switch. A

volcano sucked some of the sparkle

out of the latest lunar spectacle.

During a lunar eclipse, Earth’s

atmosphere acts like a lens,

refracting sunlight to give the

moon a ruddy glow despite lying in

Earth’s shadow. But the eclipse in

September 2015 was widely felt

to be dimmer than usual. Trained

amateur astronomers from seven

countries sent measurements of

its colour to Richard Keen of the

University of Colorado in Boulder,

who crunched the data and

concluded that the eclipse was

33 per cent dimmer than expected.

In a poster presented this week

at the NOAA Earth System Research

Laboratory Global Monitoring 

Annual Conference in Boulder, 

Keen blamed this gloominess on 

the Calbuco volcano in Chile that 

erupted in April 2015. The eruption 

spewed ash, dust and sulphuric acid

droplets high into the atmosphere, 

where they spread to the northern 

hemisphere and lingered for 

months. “It is like a single volcano 

on Earth has the ability to cast a 

shadow on the moon,” Keen says.

Keen has studied more than 

30 lunar eclipses since 1960, and 

uses their brightness to gauge the 

dustiness of the stratosphere. Last 

September’s eclipse was the first 

time he had seen changes to an 

eclipse from such a small volcano.

Cheating cheetahs steal hyena’s meal

IN THE wild, thieves sometimes

get a taste of their own medicine.

Hyenas are notorious for stealing

other animals’ kills, but now one has

been photographed losing its kill to

cheetahs for the first time.

Safari guide Onesmus Irungu

witnessed the unusual theft last

year in Kenya’s Maasai Mara National

Reserve. He first saw a spotted hyena

hunting and killing an adult topi

antelope. Shortly after, a cheetah

with her three cubs approached the

hyena and its breakfast. The cheetahs

chased the hyena off before

returning to feast on the carcass.

This behaviour is rare, particularly 

since hyenas can kill cheetahs, 

says Femke Broekhuis, director 

of the Mara Cheetah Project in 

Nairobi, Kenya, who co-authored 

a paper on the theft.

The average body mass of an 

adult female cheetah is 36 kilograms, 

much less than an adult spotted 

hyena, weighing up to 82 kilograms. 

In this case, the lone hyena was 

probably a juvenile male that had 

left its group to breed and was 

outnumbered by the gutsy, hungry 

cheetahs (African Journal of Ecology, 

doi.org/bhrh).

THE ocean couldn’t keep them
apart forever. Fish from the
Indian and Pacific oceans that
had become separate species
are now having hybrid babies.

Some 600,000 years ago, a
sea-level drop separated the two
oceans, and fish on either side
of the land barrier began to
evolve into distinct species.
One kind split into the powder
blue surgeonfish (Acanthurus

leucosternon) in the Indian Ocean,
which has a yellow stripe on its
blue flank, and the whitecheek
surgeonfish (Acanthurus

nigricans) in the Pacific Ocean,
which has two yellow stripes
and a white cheek mark.

The seas rose again about
6000 years ago, allowing the
two reef fish to meet at islands
near the Indo-Pacific border,
including Christmas Island
and the Cocos (Keeling) Islands.

The reefs around these islands
are hotbeds of interspecies sex,
says Joseph Di Battista of Curtin
University in Perth, Western
Australia.

In fact, when Di Battista and
his colleagues studied the DNA

of surgeonfish from these areas,
they couldn’t find a single pure-
bred specimen. “These guys are
actually choosing to mate with
each other, even though they’re
different species,” Di Battista
says (Molecular Phylogenetics

and Evolution, doi.org/bhrj).
“The occurrence of

hybridisation is usually
underestimated,” says Lynne
van Herwerden of James Cook
University in Queensland,
Australia. Hybrids might become
more common as climate change
drives fish into new territories.

Fish hippies relax sex rules at tropical island retreats

Gut bacteria alter
brain cell birth rate

A LONG course of antibiotics that
wipe out gut bacteria also disrupts
the growth of brain cells in mice – 
an effect that can be reversed with 
exercise or probiotics. 

Susanne Wolf at the Max-
Delbrück Center for Molecular 
Medicine in Berlin, Germany,  
and her colleagues set out to see  
if wiping out gut bacteria had any
effect on the creation of neurons
in the brain – a process important 
for memory formation.

The team gave mice a cocktail
of antibiotics for seven weeks – an 
extreme treatment that would not 
be used in people. Looking at each 
mouse’s hippocampi, brain areas
where neurons are made, they
found 40 per cent fewer than 
expected new brain cells in mice 
given antibiotics. The treated mice 
also fared worse in memory tests.

The team showed that neuron
growth was re-established after
the treated mice took a probiotic – 
or did exercise, which also 
enhances neurogenesis in people.

Gut bacteria may be altering 
neurogenesis via the immune 
system. Wolf’s team found that 
levels of one type of white blood 
cell rose and fell in line with 
neurogenesis (Cell Reports, doi.
org/bhtb).
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GET healthy, and save money.
That’s the promise of the
corporate culture of wellness
taking hold in the business world.

Until now, most companies’
efforts to keep their employees
healthy have been limited to the
likes of courses to quit smoking
and cheap gym passes. Now, in
the US, schemes are becoming
personally tailored, high-tech
and rich in worker data including
steps taken, calories consumed
and even genetic information.

At computing giant IBM,
software company Autodesk and
retailer Target, bosses encourage
employees to don Fitbit fitness
trackers and compete to rack
up their steps. At Visa and the
messaging service Slack, people
can take a subsidised genetic
test from Color Genomics in 
Burlingame, California, which 
screens for mutations linked to 
breast and ovarian cancer. Pathway
Genomics in San Diego, another 
genetic testing company, offers  
a corporate package that, among 
other things, looks for clues in 
DNA to tell people if they have a 
“Fat gene” or “Sweet Tooth gene”.

Meanwhile, a crop of start-up 
firms offer to use your health data
to make recommendations or 
compare health providers for  
you, and also provide bosses  
with a bird’s-eye view of workers’
health. For example, Castlight in 
San Francisco predicts that people
will get pregnant or opt for costly
surgery on the basis of insurance
claims and health-related 
searches on its app. Employers get
aggregated, anonymised updates
if more than 40 of their workers 
sign up to ensure the data can’t  
be traced back to an individual.

It’s no surprise these schemes 
are getting popular; they promise

healthier employees, a more
productive workplace, lower
insurance premiums for staff
and more on the company’s
bottom line (see “The company
dime”, right). Everyone wins.

Or do they? Some health
experts argue that the benefits
aren’t so clear cut – and that the
wellness trend, if left unchecked,
has uneasy implications for
what workplaces of the future
will know about your health.

Wellness programmes have
been around for years, yo-yoing in
popularity. The trend revved back
up in 2010 in the US, after the
country passed the Affordable Care
Act, or Obamacare. The act shook
up the health insurance system
and carved out incentives to
encourage firms to keep their staff
healthy. When employees join
such a scheme, employers can
now get government money to
cover up to 50 per cent of the cost
of the person’s health insurance.

“There’s clearly potential
value to people having access to 
information about their health or
themselves,” says Brian Zikmund-
Fisher at the University of 
Michigan School of Public Health
in Ann Arbor. But “it’s not always 
that more information is better. 
What matters from an employee 
standpoint is: is this something 
I’m going to be able to use?”

The jury is still out on the 
effectiveness of devices like 
activity trackers. Keeping tabs on
daily activity has undoubtedly 
helped some people lose weight, 
but that weight might not stay off.

More than half the people who 
buy trackers lose interest and 
throw them in a drawer. 

In addition, the notion of a 
weight-loss programme that  
takes DNA into account has raised 
eyebrows. There’s very little a
genetic test can tell you about
this that’s actionable, says Hank 
Greely of the Center for Law  
and the Biosciences at Stanford 
University in California. With a 
handful of medical conditions, 
such as colorectal cancer or  
some forms of breast cancer,  
there are one or two genes that  
are well understood and accepted 
indicators of risk. For obesity, the 
genetics is “completely confused”,
and the interplay of genetics, 
behaviour and environmental 
factors that causes weight gain  
is less clear than these services 
make it out to be, he says. 

When it comes to most 
conditions, “genetic testing is 
about as useful as a horoscope, but
costs more”, says Greely, and the 
idea that it will inspire people to 
change their lifestyle is overblown. 
“People who believe in testing say 
it will increase your motivation  
if you know that it’s genetic, but 
there’s no good evidence for that.”

Attractive package

Currently the genetic tests 
subsidised by companies focus on
weight loss or check for genes that
are linked to cancers shown to 
have a strong genetic component.
But as companies vie for the  
best personnel by enticing them 
with the most awesome wellness
package, there’s a worry that it 
won’t be long before firms begin 
using more extensive screening 
tests. One US test from 23&Me in 
Mountain View, California, for 

instance, provides information  
on about 55 health conditions.  

Being pressurised or even 
gently pushed in the direction of 
taking such a test is something 
that makes some people
uncomfortable. The results
won’t relate only to your health,
they also give clues to that of
your relatives. Plus there are 
lingering worries over the accuracy 
of tests – in 2013, a study found 
that predictions of disease risk 
from three different companies 
varied significantly. 

It could also be a slippery slope 
into workplace discrimination. In 
the US, federal laws provide some 
protection, but when it comes to 
wellness programmes, there are 
loopholes. Earlier this year, the US 
Equal Employment Opportunity
Commission – which enforces 

ANALYSIS  CORPORATE WELLNESS

Fitter, more productive?
Company health schemes could provide the data to get you fit 
and healthy. Where’s the harm in that, asks Aviva Rutkin 
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“Touted health scheme 
advantages are more 
productive staff and more 
on the firm’s bottom line”
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employment discrimination
laws – lost a case against plastics 
manufacturer Flambeau. The 
company dropped an employee 
from its insurance plan after he 
failed to complete a biometric  
test and health risk assessment. 
The judge ruled that Flambeau’s 
actions were allowable because 
they fell within the boundaries  
of the Americans with Disabilities
Act law, which is supposed to 
prohibit firms from demanding
workers pass arbitrary medical 
tests. A similar case is pending. 

Employees can’t be forced to 
participate, but opting out might
mean missing out on insurance 
cover or other perks. That’s a 
distinction without much of a 
difference, says Nicolas Terry, of 
Indiana University’s Center for 
Law and Health in Indianapolis. 

“Essentially, you’re segmenting
employees,” says Terry. “However
you dress it up, I think this is 
discriminatory.”

“We’re talking about something
that’s being done under the 
auspice of employee wellness,” 
says Zikmund-Fisher. “‘My boss  
is going to be mad at me if I don’t
participate’, or, ‘My firm is going 
to pay me 1000 bucks and I really

need money’ are not good reasons
to be giving up your genetic data.”

And although it’s against US law
for health insurance companies  
to deny coverage on the basis of 
someone’s genetic data, the law 

–Taking steps–

doesn’t extend to life insurance  
or long-term care insurance,  
says Marcy Darnovsky of the  
non-profit Centre for Genetics  
and Society in Berkeley, California.

This shouldn’t be an issue
if wellness companies stick to
their privacy policies – which
prevent them sharing individuals’
data – and only show employers 
aggregate information so they  
can see the effect the programme 
is having on their workforce. 

Tighter laws

Not everyone is convinced the 
existing protections are enough. 
The Genetic Alliance, a non-profit
organisation in Washington DC,
is pushing back against legislation
that lets employers offer monetary
incentives for signing up to 
wellness programmes. 

Tighter laws would help protect
against a company slipping up,  
or if there’s a security breach, says 
Darnovsky. “If the information
comes out, it’s obvious
employers could consciously
or subconsciously not want to 
hire, retain or promote people 
who may get sick.” 

In March, Ifeoma Ajunwa of  
the University of the District of 
Columbia in Washington DC and 
her colleagues proposed a new law
to better define the relationship 
between employee and employer:
the Employee Health Information
Privacy Act. Such a law, she says, 
would prevent slipping into a 
world of “limitless worker 
surveillance”. It could clarify  
that medical data collected by a
wellness programme or device is
protected health information – a
point not explicitly spelled out by
current laws – and give employees
control over whether a company 
tries to sell their data or keep it on
file indefinitely. 

“If left unregulated, wellness 
programmes could turn into a 
tool of surveillance,” says Ajunwa.
“It can create a bad situation 
where workers have their privacy 
invaded, rather than really being 
helped to live a better life.”  ■

THE COMPANY DIME

Does a healthy workforce mean 

more money? A few companies  

have taken it upon themselves to  

try to prove that it does. A study 

overseen by researchers at Harvard 

University on pharmaceutical 

distributor McKesson concluded 

that its health and wellness 

programme had saved the firm 

almost $12 million in medical and 

productivity costs in 2013 and 2014.

Another, by researchers at insurer 

Aetna, involved an experiment on 

its own employees. Workers were 

biometrically and genetically 

screened for metabolic syndrome 

and obesity, then those at risk spent 

a year working towards a healthier 

weight. Seventy six per cent of the 

people lost about 4.5 kilograms 

each, which meant the company’s 

medical costs went down by about 

$122 per person per month. 

Such information should be 

reported to shareholders as a way 

for them to judge performance, 

suggests a report by the research 

arm of health services company 

Vitality. The motivations are moral as 

well as financial. “A business is really 

a community,” write the authors. 

“So you want the community  

to be healthy and, from a moral 

standpoint, everybody who is in the 

community should be taken care of.” 

They suggest that companies 

report on the management of 

wellness programmes – whether 

there is a role dedicated to running 

the programmes, for example,  

as well as employee metrics like 

body mass index, sleep patterns, 

blood pressure and alcohol use. 

“Corporate health is a structure 

for influencing change,” says Eileen 

McNeely at Harvard’s School of 

Public Health, who worked on the 

report. She says public reporting 

could show a firm’s impact on  

health in much the same way  

as carbon emissions statements  

draw attention to a company’s 

environmental impact. “We’re 

hoping the same thing will happen 

when people start measuring their 

footprint on wellness.” 

“ ‘My boss will pay me $1000
if I sign up and I need the 
cash‘ is not a good reason 
to get a genetic test”
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Net benefits for all
A legal right to fast broadband won’t bridge
the UK’s digital divide, says Martha Lane Fox

A FAST internet connection for all:
it’s the law. Or soon will be, if the
UK government’s pledge to give
every household a legal right to
fast broadband becomes a reality.

The backdrop to this is a nation
that has yet to fully understand
the social and economic potential
of the web. And, worryingly,
it has somehow lost sight of the

internet’s original promise: to
empower individuals and increase
engagement at a universal level.

Will this proposed right really
affect the affordability of an
internet connection or the
equipment to use it, and the
acquisition of the skills to make
the most of it? In other words, will
it create a society where everyone

can benefit from the internet? The
devil may be in the detail of the
forthcoming Digital Economy Bill.

With nearly 12 million UK
adults lacking basic digital skills,
this is a crucial question. It’s
simply not right that a huge
chunk of the population – often
those who could most benefit
from the internet – is left behind.
Digital skills can enhance quality
of life by improving social contact
and easing access to online public
services, for example.

Beyond this, research shows
that on average, people can save
£744 a year using online resources
and services. And with financial
pressures being a major cause of
mental health issues in the UK,
managing money online offers
control that can ease stress levels.

This isn’t just about money.
Digital is now the default mode
for public services in the UK.
Unless you have the right skills,
it will be hard to access them
without assistance. What’s more,
digital skills help us be part of
civil society and are fundamental
drivers of jobs and prosperity.

It is also well documented that
the UK has a digital skills crisis.

“The UK has lost sight of the 
internet’s original promise: 
to increase engagement at 
a universal level”

Cut to the chase
Surgery is now a proven treatment for type 2 diabetes. Let’s unleash 
its full potential, say Francesco Rubino and Paul Zimmet

LINKED to modern lifestyle, type 2 
diabetes is one of the big health 
threats of the 21st century. At least 
415 million people have the disease 
worldwide, twice as many as  
20 years ago, with 650 million 
predicted by 2040. Finding the 
best strategies to prevent and 
treat it is now a race against time.

That’s why 45 major health 
organisations, including the 
American Diabetes Association, 
International Diabetes Federation, 
Diabetes UK, the Chinese Diabetes 
Society and Diabetes India, have 
called this week for surgery to be 
formally recognised as a standard 
treatment for the first time.

This means procedures 
originally designed to induce 
weight loss – like gastric bypass – 
should be offered more widely as  
a specific treatment for type 2 
diabetes, including in mildly 
obese people who fail to respond 
to conventional therapies. Many 

more could benefit from surgery.
Numerous clinical trials have 

shown that it achieves better 
control of diabetes and bigger 
reductions in heart disease risk 
than the alternatives. Although 
type 2 diabetes is generally 
considered a progressive disorder,
the evidence is that surgery can
bring long-lasting remission – 
unusual with conventional care. 
Surgery is cost effective too.

In comparison, conventional
therapy – via diet, exercise and
insulin tablets or injections – too 
often fails to fully control blood 
glucose levels, raising the risk of 
complications such as kidney 
failure, blindness, nerve damage, 
amputations, heart attacks and 
strokes. The last two claim the 
lives of half of those with diabetes.

Surgery, implicitly focused on
a single organ, may seem an odd 
solution for a disease associated 
with metabolic defects involving 
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Clare Wilson

SMARTIES are healthy, my children told 

me last week - because the packaging 

says the sweets contain no artificial 

colours or flavours. Their claims didn’t 

fly with me but I can’t blame them  

for trying. They have absorbed the 

Western world’s cultural obsession 

with all things “natural”.

Plenty of foods for adults also have 

packaging that proclaims their content 

to be au naturel. And numerous 

dietary trends tap into similar ideals,

like clean eating, organic food and the

Paleo diet, in which we are encouraged

to emulate our Stone-Age ancestors.

The claims made for these foods 

and diets are debatable, to say the 

least. Indeed, the US Food and Drug 

Administration is currently engaged  

in a public consultation about which 

foods should be allowed to use the 

“natural” label. 

It’s a messy issue and one the 

agency has been pushed to address 

after more than 50 lawsuits were 

brought by consumers angered by  

“all natural” claims on products.  

Expect drawn-out discussions about 

the status of colourings made from 

vegetables, the merits of fermentation 

over pasteurisation, and whether  

the thousands of crops irradiated to 

introduce desirable traits are GMOs. 

The veneration of all things natural 

applies to far more than what we put 

in our mouths. The concept has many 

tentacles and is at the core of a diverse 

array of anti-scientific sentiment.

Many forms of alternative medicine, 

such as those on the worryingly 

popular Natural News website, are 

promoted on the basis that they

are more natural than what’s on offer  

from mainstream doctors - as if that 

should be prioritised over whether 

they really work or are safe.

The anti-vaccine movement is 

based on the belief that it is desirable 

for a child to get infected with measles 

because that’s how we would have 

encountered these microbes in nature. 

And the natural childbirth industry 

flourishes despite modern medicine 

transforming birth from something 

inherently dangerous to inherently safe.

The Green movement has done 

much good in raising awareness of  

the dangers of global warming, but  

it often falls into the trap of thinking 

that Mother Nature is always best.  

Its blanket opposition to GM food 

makes no sense. We have been 

genetically modifying our crops for 

millennia; current GM food presents no 

threat to health and could help solve 

nutritional deficiencies. It’s vital to step 

back from using antibiotics in farming, 

but many people would not be alive 

today if not for modern agriculture.

These sentiments are partly a 

reaction to countless instances of bad 

behaviour by Big Food and Big Pharma. 

But we should be careful not to let the 

pendulum swing too far the other way. 

Our ancestors’ lives were difficult and 

short. As a woman, my natural fate 

would have been a continual struggle 

to feed a succession of children who 

may not have made it to adulthood – 

and that’s if I survived their births. 

In some countries, that’s how things 

still are. In those places, people are 

crying out for the benefits of modern 

medicine and a modern food supply. 

“The naturalistic fallacy is something 

you can indulge in from a position of 

prosperity,” says Michael Fitzpatrick, 

a London-based writer and sceptic.

Given the choice, I’ll take modern 

medicine, a warm house and a full 

refrigerator. Those of us who live long 

and comfortable lives do so precisely 

because we have conquered nature.  ■

Going‘natural’ isdoing
the world no favours

INSIGHT Lifestyle choices

P
A

T
R

IC
K

T
.F

A
L

L
O

N
/B

L
O

O
M

B
E

R
G

V
IA

G
E

T
T

Y

–Free from… science? 

For more opinion articles, visit newscientist.com/opinion

Asearchonapopular jobs site

reveals over 80,000 tech sector

vacancies, anda 2015 report

predicts that figurewill only grow.

Another recent study estimates

that investing inbasicdigital skills

and low-cost deviceswill cost

£1.65 billionover thenextdecade.

The expected returnon that is

£14.3 billion, basedonoutcomes

suchas better employability,

earnings and retail sales. Clearly,

ensuring everyone in theUKhas

digital skills is too important an

issue to languish in a silo. ■

Martha Lane Fox is chair of digital

charity Doteveryone and a former

digital adviser to the UK government

thepancreas, liver, brain,muscle

and fat tissue. But experiments

show that altering the anatomy

of the stomachand intestine can

directly influence the regulation

of glucosemetabolism. It appears

that changes in guthormones,

bile acids andgut floraplay apart.

Betterunderstandinghowsurgery

worksmayalsohelp identify the

causes of diabetes, providing

opportunities to findnovelways

of preventingor even curing it.

Wearenot saying surgery is a

panacea. It is not suitable for all

patients, andhighupfront costs

will limit its use.While the

operations are as safe as routine

gall-bladder surgery, therewill

be aneed for lifelongnutritional

supplements afterwards.

Therewill nodoubt be awider

debate about extending surgery

for a condition linked to lifestyle.

Butmaking it a standardoption

would represent oneof themost

significant changes in treating

diabetes since thediscoveryof

insulin in 1921, andbring fresh

impetus to the fight against a

worsening epidemic. ■

Francesco Rubino is professor of

metabolic and bariatric surgery at King’s

College London and consultant surgeon

at King’s College Hospital. Paul Zimmet 

is professor of diabetes at Monash 

University, Melbourne, Australia

“The naturalistic fallacy  
is something you  
can indulge in from a 
position of prosperity” 
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Microwave new wave
Next-generation ovens are small enough to carry around and smart
enough to cook combo platters perfectly, finds David Hambling

GET ready to nuke your packed
lunch anywhere: a second
microwave cooking revolution
is around the corner. As well as
portable ovens you can stick in a
backpack, advances in electronics
will enable appliances that detect
when their contents are thawed
or about to boil over, and smart
ovens which cook multiple items
at different rates simultaneously.

Conventional microwave ovens
use a cavity magnetron, a vacuum

tube developed for radar during
the second world war. Magnetrons
are heavy and not efficient at
generating microwaves. They
may also create hotspots during
cooking, a problem that rotating
the oven’s contents on a turntable
does not totally solve.

Laterally diffused metal
oxide semiconductor (LDMOS) 

microwave sources promise to
change that. Similar to those
used in cellphone towers and
microwave communication
systems, they are now being
worked on by firms such as
NXP, based in Eindhoven, the
Netherlands. “The underlying
technology has been here a
long time. We’re making changes
to make it more specific and
suited for consumer cooking
appliances,” says NXP’s Paul Hart.

The compactness and high
efficiency of the source makes
portable microwave cookers
possible, such as the 1.5-kilogram
Adventurer (pictured right)
from Wayv, a company based in
Hertford, UK. The size of a large
thermos flask, it uses an NXP 
source that can heat up to half a 
litre of food or drink, in cycles of 
up to 5 minutes. The rechargeable 
lithium-ion battery is good for six 
cycles on a charge.

The Adventurer raised 
£150,000 in less than 19 hours on 
the crowdfunding site CrowdCube 

in 2014. It will be launched first in
the US early next year, and will
cost about $200. Wayv envisages
it being used by campers and
hikers, as well as the military
and first responders. Unlike
with camp stoves, it produces no 
telltale smoke and carries no risk 
of carbon monoxide poisoning.

Chris Brock, director of the 
London Food Centre at South 
Bank University, says that the 

Adventurer’s usefulness is limited
by the number of cycles that the 
battery allows – a meal for one 
person already requires two or 
three cycles. But he suggests that 
the Adventurer could come in 
handy for field experiments that 
require heating.

NXP are also working on their 
own consumer product: the Sage 
smart oven (pictured above). 
Featuring multiple microwave 
sources as well as convection 
heating, Sage can sense individual 
items of food placed inside, and 
then give each one the optimal 
microwave dose.

The oven can also sense changes
in the electrical resistance of the 
contents, which alters as ice 
changes to water, or water to
steam. That means it can turn
off once a meal is defrosted or
just as your soup is boiling over. 

The firm claims, for example, 
that Sage can cook chicken,
potatoes and peas perfectly on
the same plate despite their
different heating requirements.
It also says the oven can cook or 
defrost complex items such as a 
sponge cake with a cream filling, 
heating each component evenly.

It will also enable novel types
of takeaway or instant meal 
optimised for “smart cooking”. 
“This is just the tip of the iceberg,” 
says Hart.  ■

–Hot to trot–

–Will keep campers happy–

“Portable ovens could be 
used instead of camp 
stoves by hikers, with no 
carbon monoxide risk”
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ONE PER CENT

Time to get attached

Coin-sized robotic insects can now 

perch on and take off from ledges 

and even ceilings. A team at 

Harvard University has achieved it 

by attaching an electrostatically 

charged pad to the top of bots, so 

they stick to surfaces in the same 

way that a balloon can stick to the 

ceiling after you rub it on your hair 

(Science, doi.org/bhqv). 

“he was silent for a 

long moment.  

he was silent for a 

moment.  

it was quiet for a 

moment.  

it was dark and cold.  

there was a pause. 

it was my turn”

Poetry produced by a Google AI, 

which had been trained on 11,000 

novels. The neural network was 

given a starting and ending sentence 

and filled in the gaps.

Comment is not free

More than 488 million pro-

government comments are planted 

on social media in China each year, 

according to a Harvard University 

study. Comments usually praised 

the party and were often timed to 

distract from protests. Many of the 

people posting were government 

employees, the study found.
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YOU may not know it yet, but you’re 

getting a new secretary. Someone to 

tackle the drudgery of everyday life 

like booking restaurants, checking 

the weather and responding to your 

messages. And the tech world is 

locked in a battle to build it for you.

Google is the latest company to 

throw its hat into the ring. Last week, 

at its annual keynote event Google I/O, 

the firm revealed its new artificially 

intelligent assistant. “It makes it easy

to buy movie tickets while on the go,

to find that perfect restaurant for 

your family to grab a quick bite before

the movie starts, and then help you 

navigate to the theater,” Google 

announced online. 

The help comes in a few shapes. 

There’s Google Home, a cylindrical 

device slated to come out later this 

year. Backed by the Google assistant, 

it fields vocal requests, like setting 

a timer for the oven or playing a 

specified song. With the messaging 

app Allo, people can request details 

about nearby restaurants, say, in 

the middle of a chat. Plus, a slightly 

unnerving “smart reply” function 

suggests pre-written texts to send to 

your friends, saving you the trouble of 

an actual conversation.

Google says the app can learn over 

time what you might want to say. For 

instance, in a demo, the app offers a 

texter sample greetings and comes up 

with lines like “aww so cute” to use in 

response to a picture of a child.

It’s all part of a new vision for the 

future that has seized tech companies.

In this world, tasks can be completed

through a simple conversation. Type 

or speak what you want to an AI, and it 

will parse your question, dredge up the 

right answer, and handle the formulaic 

process of, say, ordering a cab. 

“Browsers will be a thing of the 

past,”said Geraldine McBride – founder 

of myWave, a virtual assistant 

company – at the Intelligent 

Say Allo to those vying 
to be your assistant

Assistants conference in New York 

City in October.  “Why do I have to hop 

on to my website? Why do I have to 

key in my same information again and 

again?” Perhaps it’s time to let a bot do 

the dirty work for you.

This vision has inspired a spate of 

start-ups, such as X.ai’s Amy, which 

sets up meetings over email, and Ozlo, 

which helps you find somewhere to 

eat. Amazon has Echo, which sits in 

your home, quietly waiting for your 

next command. And Facebook is 

developing M into its messaging app. 

Other familiar bots are to get a 

boost, too. Earlier this month, at 

hackathon event Disrupt NYC, the 

team behind Apple’s helper Siri 

demonstrated Viv. Viv is designed to 

take on the type of wordy inquiries 

that flummox Siri, like “Was it raining 

in Seattle three Thursdays ago?”. 

In some cases, the tech lags behind 

the dream. That’s why, for Facebook M 

and others, human helpers will fill in 

the gaps. They step in when the 

program can’t handle a request, or 

review the response before it zips 

back. Engineers hope the human 

answers will train the AI to get better 

and faster on its own. 

Allo, M, Amy, Echo, Viv… Only time 

will tell which will end up taking 

control of your life.  Aviva Rutkin  ■

“ A vision for the future has 
seized tech companies – 
completing tasks with just 
a simple conversation”

–Might as well have a lie-in–
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The droid is my shepherd
Robots are tending livestock on remote farms, finds Alice Klein 

FARMERS, put your feet up.
Autonomous robots are already
being used to inspect crops, count
yields and dig up weeds – now
they are shepherds too.

Sheep and cattle farms in the
Australian outback are vast as
well as remote. For example, the
country’s most isolated cattle
station, Suplejack Downs in the
Northern Territory, extends
across 4000 square kilometres
and takes 13 hours to reach by
car from the nearest major
town, Alice Springs.

The livestock on these far-
flung farms are monitored
infrequently – sometimes only
once or twice a year – meaning
they often fall ill or get into
trouble without anyone knowing.

But robots are coming to the
rescue. A two-year trial, which
starts next month, will train
a “farmbot” to herd livestock,
keep an eye on their health, and
check they have enough pasture
to graze on.

Sick and injured animals will  
be identified using thermal and 
vision sensors that detect changes 

in body temperature and walking 
gait, says Salah Sukkarieh of the 
University of Sydney, who will 
carry out the trial on several  
farms in central New South Wales.

“You’ve also got colour, texture 
and shape sensors looking down 
at the ground to check pasture 
quality,” he says.

The robot, which has not
yet been named, is a more 
sophisticated version of Shrimp, 
an earlier model that was designed 
to herd groups of 20 to 150  
dairy cows.

During the trial, Sukkarieh and 
his colleagues will fine-tune the 
robot’s software to make it adept 
at spotting ailing livestock, and to 
ensure that it can safely navigate 
around trees and over mud, 
swamps and hills.

“We want to improve the 
quality of animal health and make 
it easier for farmers to maintain 

large landscapes where animals 
roam free,” says Sukkarieh. 
Another goal is to reduce the 
reliance on feedlots, which keep 
livestock in closely confined  
areas that are easy to oversee.

Every advance in robot 
technology stirs up fears about 
human redundancy, says 
Sukkarieh, but farm labouring 
vacancies are increasingly 
difficult to fill and can be replaced 
by jobs in robot maintenance.  
“It’s farmers who are driving  
this because labour is in short 
supply and they are looking for 
technological assistance,” he says.

Sukkarieh’s team has already 
shown that robots can benefit 
farmers in a number of ways.  
One of its farmbots, Ladybird,  
can move up and down vegetable 
rows hunting for weeds. Once  
it spots a weed, Ladybird pulls  
it out or selectively sprays it, 
minimising the use of herbicide.

Another bot is designed to 
count every apple in an orchard  
so that farmers can identify areas 
where the yield is lower and more 
pollination is required.  ■ 

“Thermal and vision sensors 
detect changes in body 
temperature and gait to 
identify sick animals”

–Amazing graze –

WHAT’S behind that smile? Analysing

the tweets of over 66,000 Twitter 

users has helped match profile 

pictures with personality traits.

Daniel Preotiuc-Pietro at the 

University of Pennsylvania in 

Philadelphia and his colleagues 

looked at each user’s 3200 most 

recent tweets to categorise their 

personalities. Meanwhile, 434 

members of the group completed  

a traditional psychological survey. 

In both cases, users were scored 

on the “Big Five” personality traits: 

extraversion, agreeableness, 

openness, conscientiousness and 

neuroticism. When the team searched 

for correlations between test results 

and the features of profile pictures, 

a few key relationships emerged. 

People with high conscientiousness 

scores, for example, tended to show 

themselves on their own and to 

express positive emotions in their 

pics. Those who scored as very open 

seemed to prefer artistic photos. 

Neurotic people tended strongly 

not to have their face visible at all. 

“These are images that people 

consider representative of their online 

persona,” says Preotiuc-Pietro. The 

team presented the work last week at 

the International Conference on Web 

and Social Media in Cologne, Germany. 

They hope to release demo software

that will let anyone analyse their

profile pic in this way.  Aviva Rutkin  ■

Social media 
profile pics reveal 
your personality
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What’s the future of business?

We at New Scientist decided to take a look at how three of the key

drivers of business – energy, money and automation – might change

over the next decade. To do that, we’ve asked three writers with

deep understanding of these areas to tell us how they think the

future could unfold, and how it might confound our initial

expectations.

The author of our second GameChangers report in the series is

Steven Cherry, who for 15 years covered the work sector for IEEE

Spectrum, and now directs TTI/Vanguard, a members-only forum

that explores the impact and implications of future technologies for

senior business leaders.

In his report, Cherry examines the arguments for and against the

idea that automation will ultimately outsource every human job,

and explores the paradoxes inherent in both. If cognitively complex

jobs are the only ones that are safe, why is there still such high

demand for cashiers? If automation generates new jobs, why is GDP

slowing? And when can you expect the robots to take your job? To

find out, register to download your free copy of GameChangers:

Automation and Artificial Intelligence today.

Sally Adee

Editor, GameChangers

GET YOUR COPY
NEWSCIENTIST.COM/GAMECHANGERS

GAME
CHANGERS
AUTOMATION
AND ARTIFICIAL
INTELLIGENCE

ABOUT THE AUTHOR

Steven Cherry is the Director of TTI/Vanguard, a membership forum based in  
New York that explores future technologies. Previously he was a journalist and  
editor at IEEE Spectrum, the magazine of the Institute of Electrical and Electronics 
Engineers. Prior to that he was an editor at the Association for Computing 
Machinery (ACM). He founded and co-hosts the award-winning podcast series, 
Techwise Conversations, which covers technology news, careers and education,  
and the engineering lifestyle. 

IN THIS EXCLUSIVE  
NEW REPORT FIND OUT:

  Why every technological breakthrough 
takes twice as long as we expected, but 
we’re still not prepared for its arrival

 Why GDP is an increasingly limited tool 
for measuring productivity, and what that 
means for jobs and automation

   Which jobs might be safe –  
and which won’t

INTRODUCING THE SECOND IN A NEW SERIES  
OF WHITE PAPERS FROM NEW SCIENTIST



“Biology meets technology” is
the theme for Imperial College
London at New Scientist Live.
Imperial is showing off a host of
interactive games and robots
inspired by living things.

Researchers will be bringing
along some of their latest
creations, including next-
generation flying robots whose
designs are inspired by winged
insects and birds. There’s a
computer game that taps in to
your brain waves, so you can play
just by thinking.

See like an insect by donning  
a headset that shows the world 
through a compound eye, and find 
out how you would fare in the 

world of creepy crawlies.
Then there’s robot vision. 

Automatons need to know their 
position and that of everything 
around them. Meet the one-armed 
robot with a gripper for a hand  
and watch how it learns “hand-eye 
coordination”. 

These are just a few of the 
technologies that will be on  
show from one of the UK’s top 
universities. Drop by and expand 
your mind.

ROBOTICS
INSPIRED BY THE 
LIVING WORLD

WHERE  Excel London 
   WHEN  22 – 25 September 2016
   WHAT   Talks, debates, exhibits, demonstrations. 

Interact with the latest technology and engage 
with 100 of the world’s most original thinkers

Welcome to New Scientist Live,  
a four-day festival of ideas and 
discovery. Here, you’ll find the  
best, latest and most provocative 
science, guaranteed to touch all 
aspects of human life
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To find out more and buy your tickets go to
newscientistlive.com or call our ticket hotline on 0844 581 1295

COME  
AND HEAR

EARTH 
HOW SHOULD 
WE LIVE?

Gaia Vince
Can 10 billion people live side by 
side without destroying the planet 
and its wildlife? Science author 
and journalist Gaia Vince (above) 
leads us on a journey around the 
world to explore the often 
devastating changes that humans 
are making and the bold efforts by 
a few pioneers to improve their 
lives in low-impact ways

COSMOS 
CAN WE KNOW 
EVERYTHING?

Marcus de Sautoy
When it comes to understanding 
reality, nothing beats science.  
But are there limits to what it can 
tell us? Join Marcus du Sautoy 
from the University of Oxford,  
one of the UK’s best-known 
mathematicians and science 
communicators, on a tour of the 
frontiers of knowledge. From the 
mysteries of the brain to the 
paradoxes of the quantum world, 
is the age-old dream of 
omniscience disappearing?
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TECHNOLOGY 
GENES AND 
PRIVACY

Chris Toumazou,  
Maria Karvela
Meet one of the world’s most 
ingenious bioengineers, Chris 
Toumazou of Imperial College 
London, who has designed a gene 
test that you can do at home. Find 
out how it works, its revolutionary 
potential applications and about 
the company he has set up with 
Maria Karvela

COSMOS 
BLACK HOLES 
ILLUMINATED

Marika Taylor
In the past century, black holes 
have moved from a fringe idea in 
physics to being central to our 
understanding of the cosmos. 
They have become “thought 
laboratories” for testing ideas 
about fundamental laws. Marika 
Taylor, theoretical physicist from 
the University of Southampton, 
presents the story of black holes: 
the evidence for their existence, 
how they form and what they mean 
for the future of physics
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Vintage polish

THEY don’t make ‘em like they used to. These six 

hefty chunks of machinery are part of a new art 

project that combines nostalgia for tech from the 

cold war era with the look and feel of an iPhone ad.

In their heyday, each marked the very latest  

in state-of-the-art computing. Now locked  

away in museums around the world, they have 

been photographed and their images digitally 

retouched to return them to their former glory.

Photographer James Ball (aka Docubyte)  

was drawn to the knobs, buttons and dials  

that characterised the look of early computing.  

“I have a love of the analogue aesthetic,“ he says.

His polishing hides the fact that some of these 

machines are showing their age. The Harwell 

Dekatron (top image, far left) is Ball’s favourite.  

“It is completely battered and scratched and 

knackered,” he says. “This is what the machine 

was originally, rather than what it is now.”

Also known as the Wolverhampton Instrument 

for Teaching Computing from Harwell (WITCH),  

it is an early relay-based computer, built in the 

1950s. It weighs 2.5 tonnes, is more than 2 metres 

high and is on display at the National Museum of 

Computing at Bletchley Park, UK. Amazingly, it 

still works.

Clockwise from there, the EAI PACE – billed  

as a “desktop computer” –  helped with flight 

simulations for the Apollo moon programme.  

The IBM 729 Magnetic Tape Unit was used for  

data storage in the 1960s. The ENDIM 2000 is  

a tube-based analogue computer made in the 

former German Democratic Republic, of which 

only about 20 were ever produced. By the 1970s 

devices were getting smaller, and later versions  

of this classic ICL 7500 ran iconic early video  

games such as Pac-Man. Finally, the Meda 42TA is  

a Czech analogue computer, also from the  1970s.

The project is a tribute to computing’s early 

days. “It’s just a completely different era,” says Ball.  

Niall Firth

Photographer 

Docubyte / INK

www.docubyte.co.uk
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Light relief
The planet’s information pipes are in 
danger of bursting. It’s time to rescue 
optical ibres, says Timothy Revell
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this limit lies, but it is likely to be in the region
of 10 times the throughput of today’s fastest
networks. That might seem like plenty of
breathing space, but at current rates of growth
we could be up against the ceiling by 2020.

By far the biggest guzzler of internet
capacity is video, which accounts for around
two-thirds of internet traffic today (see
“Conspicuous consumption”, p 30). The rise
of on-demand services like Netflix, as well as
our hunger for higher-quality video, means
that figure is likely to rise to 80 per cent by
2019.“If everybody gets superfast broadband
tomorrow,”says Polina Bayvel at University
College London, “then the national
infrastructure will have to be upgraded today.”

That’s even before you consider
developments such as the internet of things,
which tech companies like Cisco predict will
span 50 billion smart devices by the end of the
decade. The associated surge in data could lead
to big downloaders paying hefty charges for
clogging up the system, leaving the rest of us
sharing an expensive, throttled service. This
could, in turn, spell the end of the idyllic era of
net neutrality, in which no user has priority in
how their internet traffic is handled. If we want
to avoid the capacity crunch in a way that is fair
to everybody, we’re going to need an upgrade.

That said, there are still a few things we can
do to pump more data through existing fibres.
At present, one fibre doesn’t carry just one
laser beam; instead, there are up to 160 beams
of different colours that are merged for
transmission – like putting a rainbow through

a prism to form white light – then separated out
at the other end. Putting more data through
means increasing the intensity – but there’s a
snag. “The problem is that as we increase the
power, the beams start to interfere with each
other,” says Richardson. This “non-linear
crosstalk”, which increases with beam intensity,
is the result of each frequency bouncing off the
inside of the fibre at a slightly different angle,
causing the whole lot to merge in a way that
makes it hard to decipher the transmission.

To deal with this, we program computers at
each end of the fibre to correct the distortions
and recover the original signal. But a better
approach might be to re-engineer the light
en route. Plant a device called an optical
conjugator halfway along the fibre, and you

A
FTER innumerable failed attempts, the
first telegraph cable across the Atlantic
was finally completed on 5 August

1858. At long last, people could hold direct
conversations between the continents – albeit
at the glacial rate of a few words per hour.

Bulky copper cables remained the status quo
for over a century. And then along came optical
fibres: glass cylinders the width of a human
hair. Capable of transmitting information over
vast distances using laser light, they enabled
our modern connected world. Today, more than
2 billion kilometres of optical fibres criss-cross
the globe, with more rolling off the production
line at a rate nearly 20 times the speed of sound.

Light, resilient and cheap, optical fibres have
stayed with us as our communication habits
have transformed. In 1992, the world’s internet
usage was shifting around 100 gigabytes of
data a day. By 2014, that amount was being
transferred every 60 microseconds.

Our gargantuan appetite for data is now
threatening to push the fibres to breaking
point. Small improvements won’t do; what’s
needed is nothing less than another revolution.
In a surprising twist, making better optical
fibres might mean dumping most of their
glass – and then downgrading what remains.

The first optical fibre revolution came about 
in the 1970s, kick-started by our new ability  
to mass-produce high-quality glass that  
could carry light over long distances without 
impurities scattering it along the way. For 
long-distance communication, the trick was  
to trap light within the fibre’s confines even  
as it bent around corners. 

To achieve this, engineers clad each fibre  
 in a glass coating, chosen to ensure that light
hitting this cladding at certain angles will be 
completely reflected back. Instead of escaping,
the light bounces along without losing much 
of its original intensity. Compared with old-
fashioned copper cables, these optical fibres 
proved far better at carrying huge amounts of 
data over long distances – so much so that we 
quickly took their effectiveness for granted. 

“In the past, the data-carrying capacity of an 
optical fibre was almost viewed as limitless,” 
says David Richardson of the Optoelectronics 
Research Centre at the University of 
Southampton, UK. Once the fibres themselves 
had been laid, improvements in transmitters, 
receivers and amplifiers meant data could be 
pumped through ever faster. 

But times are changing. “We are beginning 
to reach the point where we hit fundamental 
limitations in how much data we can send 
through conventional optical fibres,” says 
Richardson. There’s some debate as to where 

HOLLOW PROMISE

Fancy a lightsaber? Just keep raising 

the intensity of light sent through  

an optical fibre. The very same 

techniques that underlie optical 

fibres can be used to produce 

industrial lasers – glass hosepipes 

capable of emitting bursts of light 

powerful enough to cut through 

sheets of solid metal.

The tremendous power and 

flexibility of fibre lasers means they 

are already being used in mineshafts 

and manufacturing plants around 

the world. But as you keep upping 

the intensity, conventional fibre 

lasers run into a problem — they 

become powerful enough to melt  

the fibre itself. So researchers are 

instead looking to fibres with a 

hollow core of air, capable of 

withstanding much higher 

temperatures (see main story).

Over a thousand of these lasers 

could, in principle, be combined to 

create an unprecedentedly powerful 

laser, says David Richardson of the 

University of Southampton, UK. “And 

once you get to these sorts of power 

levels, you are able to do some quite 

interesting things.” Some of the most 

ambitious applications include a 

highly focusable laser that could be 

used to blast space debris out of 

orbit, causing it to disintegrate in the 

atmosphere rather than crashing 

into a satellite or space station. 

Another application, already being 

explored, is as an alternative design 

for the huge accelerators used in 

experiments such as the Large 

Hadron Collider at the CERN particle 

physics laboratory near Geneva, 

Switzerland. Beaming lasers of this 

intensity through just a few metres 

of plasma can generate shock waves 

capable of accelerating charged 

particles to within a whisker of the 

speed of light.

“At current rates of growth, 
the internet could be up 
against a ceiling by 2020”
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the light to travel up to 45 per cent faster.  
But there is a snag. When light travelling down 
the core hits the glass wall, it no longer gets 
reflected as happens in conventional optical 
fibres, but risks leaking into the cladding  
(see“Air apparent”, below). “Instead you have  
to micro-engineer the glass,” says Belardi,  
a difficult process that involves etching 
intricate marks onto the fibre’s inner surface.

Cue a second breakthrough, which is down 
to Belardi himself: if the light mostly travels 
through air, then the quality of the glass is  
no longer important. Paradoxical though it 
may seem, lowering the quality of the glass 
can even make the fibre perform better. The 
higher temperatures required to make purer 
glass also produce a rougher surface, making  
it more difficult to micro-engineer. Belardi  
has instead been experimenting with the  
kind of glass used in wine glasses, windows 
and everyday cookware. It is over 100 times 
cheaper than the glass used in conventional 
fibres, yet potentially capable of transmitting 
a signal over longer distances.

The superior signal speed of hollow core 
fibres has already sparked interest from the 
financial industry, for which billions of dollars’ 
worth of trading deals depend on rapid access 
to information. The precious microseconds 
gained by a faster connection could yield a 
substantial return. But because hollow-core 
fibres suffer a signal loss around 10 times that 
of conventional fibres, the communications 
big time may still be a way off. A range of more 
exotic applications (see “Hollow promise”, 
p 29) may take precedence for the moment.

Although hollow-core fibres are in need of 
improvements before they connect the world, 
Belardi can see light at the end of the tunnel. 
Their faster signal speeds and reduced costs 
could make up for their greater signal loss. 
And as theory starts to be put into practice,  
the gap between old and new technology may 
narrow further. The real golden age of optical 
fibres could be just around the corner.  ■

Timothy Revell is a freelance science writer based  

in Glasgow

Glass core

Glass cladding

69% speed of light in vacuum

Up to 99.97% speed of light in vacuum

Hollow core

spatial pattern capable of encoding extra data. 
By shining the laser through a spiral, we  

can give the beam a twisted appearance. Then, 
says Lavery, like individual strings being
braided together to form a rope, the twisted 
beams can be transmitted as one, each
carrying its own signal that can be separated 
and read at the other end. “We can potentially 
have an infinite number,” says Lavery. “The 
only restriction is the size of the optical fibre.”

Twisted light could provide an efficient way 
of cramming in those extra beams, but as yet 
it has not managed to shine outside of the lab. 

If we want a commercially viable system, 
some believe we need to rethink optical fibres 
completely. Walter Belardi at the University  
of Southampton is one of a growing number 
of researchers contemplating a radical idea: 
replacing most of each fibre with… nothing. 

This gives rise to what are known as hollow-
core fibres, which have an air-filled centre. 
“With hollow-core fibres, 99.99 per cent of the 
journey is done in air,” says Belardi, allowing 

Optical fibres are glass 

cylinders no wider 

than a human hair

Conspicuous consumption

The growth in data being shared over the internet 
shows no sign of slowing
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Air of superiority

Hollow-core ibres are taking over from their 
conventional counterparts

can send a mirror image of the distorted  
waves down the fibre’s second half, 
miraculously cancelling out the distortion  
by the time they reach their destination. 

“In certain circumstances it’s going to be a 
brilliant solution,” says Bayvel. If there’s only 
one route a packet of data can take – as is the 
case, for example, when sending a message 
across the Atlantic – positioning such a 
conjugator halfway across would be easy.  
But most of the time signals have thousands 
of routes to choose between, and so ensuring 
that every signal goes through a conjugator  
at the right point in its journey would mean  
a significant system redesign. 

A more unusual alternative starting to  
find favour involves redesigning the beam 
sent down the fibre. “Usually when we think  
of light, we imagine a laser pointer creating  
a bright spot on the wall,” says Martin Lavery  
at the University of Glasgow, UK. Although  
it might appear to be a point, that spot is 
actually large enough to accommodate a 
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TO SLEEP
How tomake themost of your
unconscious hours

01

A. Red light bulb

B. Sour cherry juice

C. Ideal napping set-up

. Temperature control

The key to good sleep

E. Light pollution

F. Pesky pets

. Blue screen

H. Dirty habits

A.

B.

C.

C. C.
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F.

H.

E.
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A
GROWING obsession with sleep
is consuming our waking hours.
Sleep is as vital for life as food or

water. Lab rats deprived of sleep die
within a month, and people who inherit
the rare disease fatal familial insomnia
meet the same fate, but on a longer
timescale. We still don’t know why.
But while the fundamental reasons
for sleep remain a mystery, the many
ways it affects our well-being are
frequently in the news.

In recent years, sleep has been
labelled the third pillar of good health,
along with diet and exercise, says Matt
Walker at the University of California,
Berkeley. But that’s underselling it:
sleep is the foundation on which
these two other pillars rest. “There
is no tissue within the body and no
process within the brain that is not
enhanced by sleep, or demonstrably
impaired when you don’t get enough,”
says Walker.

In addition to its well-recognised
benefits for memory consolidation,
repair and growth, sleep – or the lack
of it – is now thought to have a host of
other effects. Too little time in the land
of nod messes with your emotions and
your ability to make sound decisions.
It affects your immune system and
appetite, and has been linked to
metabolic diseases such as obesity
and type 2 diabetes. Increasingly,  

a lack of sleep is implicated in mental
health problems including depression,
bipolar disorder and schizophrenia,
and neurological conditions like
Alzheimer’s disease (see page 39).
What’s more, sleeping at the wrong
time plays havoc with your body
clocks, adding to the negative effects.

But just as we are learning that
sleep is vital for so many facets of good
health, it seems we are also failing to
get enough of it. A recent report by the
UK’s Royal Society for Public Health
says Britons get an hour less than they
need each night. A poll found that
17 per cent of people in the US have
been diagnosed with a sleep disorder
and a third of adults experience
symptoms of insomnia.

If all this is enough to keep you awake
at night, don’t worry. On the following
pages, we tackle the questions that may
haunt you in the wee small hours. For
a start, how much sleep do you really
need (page 33)? If you’re short on shut-
eye, does a lie-in or nap redress the
balance (page 34)? What can you do if
you want more sleep (page 38), or want
to cheat the system and get by on less
(page 35)? And how do you best nod
off and make sure you wake up feeling
rested (page 36)? We sort fact from
fiction to find out what’s normal and
reveal what you can do to become
master of your unconscious hours.  

Getting enough zeds is being touted as
an elixir of good health, but how can you
maximise its potential? NewScientist answers
the questions keeping you up at night

Sleep:
A practical guide

39 34
per cent 

of people in the US take 
their cellphone into the 

bedroom and use it 
when trying to get  

to sleep

minutes  
is the average extra 
sleep people get per 

night after drinking sour 
cherry juice before bed 

for 7 days
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W
E ALL know 8 hours is the
magic number for a decent
night’s sleep. Or is it?

Nobody seems to know where this
number came from. In questionnaires,
people tend to say they sleep for
between 7 and 9 hours a night, which
might explain why 8 hours has become
a rule of thumb. But people also tend
to overestimate how long they have
been out for the count.

According to Jerome Siegel, who
studies sleep at the University of
California, Los Angeles, the 8 hour
rule has no basis in our evolutionary
past – his study of tribal cultures with
no access to electricity found that they
get just 6 or 7 hours. “And those people
are pretty healthy,” adds Derk-Jan Dijk
at the University of Surrey, UK.

So perhaps 8 hours is the wrong
target and we can get by just fine
with 7. This seems to be a minimum
requirement. A recent analysis in the
US concluded that regularly getting
less sleep than that increases the risk
of obesity, heart disease, depression,
and early death, and recommended
that all adults aim for at least 7 hours.

By this benchmark, recent reports
seem to suggest we are walking
around in a state of sleep deprivation.
The US Centers for Disease Control and
Prevention estimates that 35 per cent of
US adults are getting less than 7 hours
a night, and a survey in the UK found

that the average was 6.8 hours.  
The media widely state that we are 
getting less sleep than we used to.  
The implication is that it’s taking a 
severe toll on our health.

Not everyone is convinced. “Sleep 
has not changed in the past 100 or so 
years,” says sleep scientist Jim Horne, 
who takes the idea to task in his new 
book Sleeplessness – Assessing sleep 

need in society today. That’s a notion 
backed up by a recent review of 
scientific literature on sleep between 
1960 and 2013, which found no 
significant link between sleep duration 
and the year a study was conducted. 

What studies have shown is that the 
amount of sleep we need is influenced 
by our genes and varies among 
individuals. Exactly which genes are 
involved is not well understood, but  
a recent study of over 50,000 people 
found one gene variant that added  
3.1 minutes of sleep for every copy you 
have. The amount of sleep you need 
also changes as you age. Taking this 
into account, the US National Sleep 
Foundation updated their guidelines 
last year, and came up with a
recommended range of 7 to 9 hours  
for adults, but with added leeway of  
an hour either side to account for 
natural variation (see chart, below).

So how much is enough for you?  
A general rule of thumb is that you 
shouldn’t need an alarm clock to 

SOURCE:NATIONALSLEEPFOUNDATION

Newborn0-3months

Infant4-11months

Toddler 1-2 years

Preschool 3-5 years

TOOFEWHOURS TOOMANYHOURSSchool age6-13 years

Teen 14-17 years

Youngadult 18-25 years

Adult 26-64 years

Older adult65+ years

Hours of sleepMay be appropriate Recommended range

14-1711-13 18-19

12-1510-11 16-18

11-149-10 15-16

10-138-9 14

9-117-8 12

8-107 11

7-96 10-11

7-96 10

7-85-6 9

Sleep: the magic numbers
There are no magic numbers. Sleep need varies as we age, and for each individual

How much shut-eye do I need?

67 1.2 
per cent 

of the time that men 
dream about people it’s 

about another man. 
Women dream equally 
about men and women

minutes  
is the sleep lost per  

night for each cigarette 
you smoke during  

the day
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DESPITE our best intentions, we don’t 

always get enough sleep. So what 

happens when we party until dawn or  

shave off a couple of hours each night? 

The need to sleep is controlled by a 

two-tier system. The circadian clock relies 

on light to keep your sleep/wake pattern 

within around 24 hours. Then there’s  

sleep drive or sleep pressure. The longer 

you are awake, the more a chemical  

called adenosine builds up in your brain, 

sending signals that increase your desire  

for sleep (see diagram, right). “After 

16 hours it should be at a screaming level 

that means you have to fall asleep,” says 

Matthew Walker, who researches sleep 

at the University of California, Berkeley. 

“When you do, the pressure valve is 

released.” 

Caffeine keeps you perky by blocking 

adenosine receptors in the brain, but  

the effects of overriding the sleep drive 

quickly show themselves. Being awake for 

24 hours will leave you with the same level 

of cognitive impairment as having a blood 

alcohol content of 0.1 per cent – more than 

the drink-drive limit in several countries. 

Chronic lack of sleep takes a toll, too. In one 

study, researchers followed students who 

slept just 4 hours a night for six nights in a 

row. They developed higher blood pressure, 

increased levels of the stress hormone 

cortisol and insulin resistance, a precursor 

to type 2 diabetes . They also produced 

half the normal number of antibodies 

wakeyouupinthemorning.Dijkalsorecommends
jotting down what time you switch off to keep
an accurate record of how much sleep you get.

While giving yourself more time under the
covers can be good for your health, says Shawn 
Youngstedt of Arizona State University in Tempe, 
take care – you can have too much of a good 
thing. “There seems to be a sweet spot for all 
health-related behaviours. For sleep that seems 
to be about 7 hours.” Regularly getting 8 hours  
or more could send you to an early grave, he says. 
“Typically, the association is at least as strong, 
often stronger, than the association of short 
sleep with mortality.”

Just why this is remains a mystery. It could 
come down to the simple fact that when we  
are asleep we are moving very little, and there’s 
plenty of evidence to show that inactivity is  
bad for you. 

And although this might not matter if you are 
active during the day, it could be that people who 
spend more time asleep do less exercise, possibly 
because they simply have less time, Youngstedt 
suggests. Long sleep is also associated with 
inflammation, an immune response linked to 
everything from depression to heart disease. 
And you might not need as much sleep as you 
think, says Youngstedt. “Many sleep for a long 
time out of habit or boredom, and we have found 
that they can tolerate mild sleep restriction,” he 
says. So try cutting down and see how you feel.

What of those grating individuals who claim  
to get by just fine on a few hours each night? 
They probably are sleep-deprived, but have got 
used to the effects and now fail to notice them  
as strongly. Or else they may simply be napping 
later on in the day. Only a tiny minority of us, 
probably less than 3 per cent, can get by on 4 to 6 
hours of sleep with no problems at all. Ying-Hui 
Fu at the University of California, San Francisco, 
and her colleagues found a particular gene  
in a family of these natural short-sleepers.  
When the team engineered mice to express  
this short sleep gene, they recovered from  
sleep deprivation quicker and seemed to whizz 
through the non-REM stages of sleep faster than 
non-engineered mice. 

The team thinks this gene variant interacts 
with proteins that are at the core of the circadian 
clock, opening up the tantalising possibility  
that we could one day genetically engineer  
our way to a shorter night’s sleep, without the 
downsides. In the meantime it is comforting to 
know that, for most of us, getting stuff done on 
very little sleep is, so far, physically impossible.   
Caroline Williams

Can I catch up  
on what I miss?
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T
HINKsnoozersare losers?Thenwhy
not join theworldof the sleephackers,
peoplewhohaveditched fullnightsof

shut-eye in favourofmicrosleeps.
Marie Staver is one. Shewas 19 andworried

about fitting in all her collegeworkwhen she
attempted theUberman sleep schedule (see
graphic, right). For thenext 6months, Staver
never slept formore than 20minutes at a
time, napping every 4hours, totalling just
2hours sleep aday. It’s oneof anumber of
sleep schedules that promise tomaximise
ourwakinghours. But canmessingwith
sleep to suchanextremebe a good idea?

According tohistorianRoger Ekirchof
Virginia Tech inBlacksburg, breaking sleep
intomore thanonebout is entirelynatural.
Pre-industrial civilisations around theworld
are known tohavenaturally segmented their
sleep into twodistinct phases,with anhour
or twoof“quietwakefulness” in themiddle
of thenight, he says.We’vedone awaywith
this practice, but by this logic, peoplewho
experiencemiddle-of-the-night insomnia
simplyhave thenatural urge towake.

That ideawas challenged last yearwhen
JeromeSiegel at theUniversity of California,
LosAngeles, investigatedhowhumans
mighthave slept in thepre-industrial era.His
teamvisited three tribes of hunter-gatherers
in theAfrican andSouthAmerican tropics.

Much like the rest of us, thesepeoples
preferred to stayupat least another 3hours
after sunset – and they all slept inonebig
chunk.“I’mnot saying that biphasic sleep
doesn’t happen, but it’s not a ‘natural’ form
of sleep,”says Siegel.

What aboutmore extreme sleep schedules?
After about aweekof deeplyunpleasant
adjustment,which includedheadaches, chills,
tremors andanxiety, Staver saidher energy
returned, andafter amonth she felt normal.
Shewasn’t even tiredbetweenhernaps (read
moreonher story at bit.ly/MarieStaver).
Onebigperkwas gaining 5hours aday.

Evenso,weknowafullnight’s sleepallows

ourbrain to cycle several times through
anumber of phases, eachwith their own
restorativeproperties.Wemight be able
to cheat time, butwhat about thesehealth
benefits?

“Fragmenting sleep across thenighthas
beendemonstrated tobe as deleterious
as total sleepdeprivation for somehealth
outcomes, such asmetabolismaswell as
emotionsandmoods,”saysMatthewWalker
at theUniversity of California, Berkeley.
Weknow, for instance, that shiftworkers
andotherswhosleepoutsideof theirnormal
light-dark circadian rhythmsare at ahigh
risk of numerousdiseases.

“This body clockdoesnot offer a lifestyle
choice; it is abiological reality, anddeparting
from it can anddoeshavevery serious
health consequences,”saysColin Espie at
theUniversity ofOxford. Andpeoplewho
regularly don’t get enough sleepdie younger.
So for the extrahours you save, youmight
endup losingyears fromthe endof your life.

Besides, if Staver’sUbermanexperience
was anything to goby, those extrahours
mightnot be all they’re crackedup tobe.
“I startedoffwithahuge to-do list, but itwent
away indays. So I scrubbedmybaseboards
with a toothbrush, reorganised anddarned
allmy socks.”With that inmind, youmight
bebetter off asleep after all. Sean O’Neill

Sleep
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The drive to sleep

Two forces control whether we should be awake or asleep

Sleep pressure builds up the longer you are awake. It is balanced by the

force of circadian alertness (although a plateau in the afternoon can

make you feel sleepy). As night falls, however, circadian alertness drops

of more quickly – and you enter the land of nod
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Asleep Awake

Some people try to hack their sleep by splitting their
night’s rest into multiple shorter bursts

Can I cheat by sleeping in bits?

in response to a flu vaccination.

Fortunately, these immediate effects 

were reversed when the students caught  

up on the hours of sleep they had lost.  

So if your sleep pressure is high, the simple 

solution is to repay the debt as soon as you 

can with a lie-in or a nap (see “How can I  

nap like a pro”, page 38). “You certainly  

can recover from the immediate effects  

of insufficient sleep by then sleeping 

longer,” says Derk-Jan Dijk of the University 

of Surrey, UK. “Many of us do it every 

weekend.”

However, this requires you to recognise 

you need more sleep, and the more sleep 

deprived you become, the more you 

underestimate how tired you actually are. If 

you are suffering from chronic sleep loss – 

after a hectic period of work, for example – 

take a proper holiday to break the cycle, 

says Dijk. “That’s one way to recalibrate  

your assessment of what is optimal.” 

But there’s a more serious concern. The 

jury is still out on whether naps and lie-ins 

can mitigate the long-term health effects 

of too little sleep. We know that shift work 

and jet lag, which mess with our body  

clock, also cause havoc with our health. 

Regularly sleeping at the wrong time can 

lead to diabetes, obesity and cancer, among 

other problems. Now, it seems, catching up 

on sleep at the weekend, a phenomenon 

known as social jet lag, might cause 

the same kinds of health problems as 

shift work. 

So, although anyone can recover from the 

short-term effects of the odd white night,  

a long-term habit of catching up on sleep at 

the weekends may well catch up with you in 

the end.  Catherine de Lange
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T
O REAP the benefits of a good night’s  
rest, there are three things you need  
to consider, says Charles Czeisler at 

Brigham and Women’s Hospital and Harvard 
Medical School in Boston: how much you 
sleep, how well,  and when. 

Carving out the time to visit the land of nod 
is one thing, but guaranteeing good quality 
rest can be beyond our control. For instance, 
people often sleep poorly their first night in  
a new place. To find out why, Masako Tamaki 
and colleagues at Brown University in Rhode 
Island recently scanned people’s brains as  
they slept in unfamiliar places, then again 
when those spots had become familiar. In the 
first scenario, the team found that parts of  
one hemisphere of the brain remained active 
while the participants were asleep. This  
“first-night effect” may be an evolutionary 
adaptation, keeping part of your brain alert to 
make sure the new environment is safe. “We 
call this system the night watch,” Tamaki says. 

Even in a familiar environment, sounds  
like a snuffling dog or planes overhead can 
interfere with sleep, whether you’re aware of 

What makes for a 

SWITCH OFF
Tablets, phones and laptops generate

lots of short wavelength blue light, which 

interferes with production of our sleep 

hormone, melatonin. This is normally

produced in the mid to late evening, but 

using screens for 2 hours before bed

reduces melatonin concentrations by

22 per cent. Screen time before bed can 

also mean it takes longer to fall asleep

and seems to cut down REM sleep.

That could be because messing with

melatonin delays the whole sleep cycle, 

leaving less time to get through all

the stages before morning. But if your

big vice is bedtime TV, relax. While the

light from the box is bright, we normally 

watch from far enough away to mitigate 

much of the problem. Dim, red light

before bed is best. So chuck screens

out of the bedroom, or just limit usage  

to less than 2 hours – any less doesn’t

seem to significantly reduce melatonin 

production. Or try using an app that strips 

out the sleep-robbing light. Screen time 

first thing in the morning, however, might 

help shake off grogginess by stimulating 

cortisol, which peaks 20 to 30 minutes 

after waking.

DRINK UP
Struggling to sleep through the night?

Melatonin pills probably aren’t the

answer. Their half-life in the body

is just 30 minutes to 2 hours, which

might explain why studies into whether 

melatonin supplements can improve

sleep in general produced mixed results. 

Instead, for more time in the land of nod, 

make yours a sour cherry juice. It’s rich  

in melatonin, and a recent study found 

that after seven days, healthy adults 

who drank it twice a day got on average 

34 minutes more shut eye, and napped 

less during the day. It could be that 

melatonin in cherries is more bioavailable 

than that in supplement tablets.

TEMPERATURE CONTROL 

For a good night’s sleep, watch the 

temperature. Melatonin cools the body  

by a couple of degrees while we sleep, 

and an overheated bedroom can interfere 

with this process. Too cold, though, and 

you may struggle to drop off. One recent 

study found that air conditioning set  

too low made it harder to get to sleep 

because the body was pulling out all the 

stops to keep warm. The best pattern for 

a night’s rest is to start warm, cool off a 

little then warm up in the early morning, 

mimicking the body’s natural temperature 

changes. A general rule is to keep the 

bedroom between 18 and 21 °C, with  

a window open if it’s not too noisy.

CUT DOWN 

Need a nightcap to get to sleep? Unwise. 

Having a few drinks before bed disrupts 

slow-wave sleep, adding a boost of alpha 

brainwaves that are usually only present 

in the daytime. Even an early evening 

tipple can be bad. “We showed that a 

couple of drinks around happy hour – 5 or 

6 pm – led to breath alcohol concentrations 

of zero by the time people went to sleep, 

but still caused a lot of extra wakefulness 

in the second part of the night,” says Derk-

Jan Dijk at the University of Surrey, UK. He 

thinks it might be a side effect of the way 

alcohol is metabolised. Older people are 

more sensitive to the effects.

 
STUB IT OUT 

Smoking affects sleep no matter what 

time you light up. Research shows that 

each cigarette smoked during the day 

reduces total sleep time by 1.2 minutes. 

Animal studies suggest that nicotine 

disrupts a circadian clock protein in the 

lungs and brain.  Caroline Williams

5 
is the number of 

minutes it takes you 
to fall asleep if 
you’re sleep 

deprived. The ideal 
is 10-15 minutes
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Sleep apnoea  

A surprisingly common condition in 

which you stop breathing for 10 seconds 

or more as you sleep. The lack of oxygen 

causes your brain to wake you up, or pull 

you into much lighter sleep. Either way, it 

can have a profound effect on the quality 

of your sleep – and that of any bedfellow, 

Sleep paralysis  

A terrifying experience, where the body, 

which naturally becomes paralysed during 

REM sleep, is still paralysed when you 

wake. You are fully conscious but cannot 

move or speak, sometimes for several 

minutes. Some people also feel as if they 

are choking or their chest is being crushed 

and they may have visual hallucinations. 

The condition can be exacerbated by 

sleep deprivation, some drugs, and 

disorders such as sleep apnoea.

Hypnagogic jerks 

Those jumps or twitches you experience 

as you nod off, often accompanied by the 

sensation of falling. The cause remains  

a mystery. One idea is that you start 

dreaming before your body becomes 

paralysed. Another is that the twitches 

are a by-product of your nervous system 

relaxing as you drift off.

REM sleep disorder  

partner in the night, only to remember 

nothing next morning, you may have 

been in the grip of this condition. Here, 

sleep, so people act out their dreams. This 

tends to happen only with bad dreams.

Exploding head syndrome  

This entails the sensation of a loud noise, 

like an exploding bomb or a gunshot, as 

you drift off or wake up. It affects about  

1 in 10 of us and it tends to start around 

age 50. Nobody knows what causes it – 

perhaps physical changes in the middle 

temporal lobe. Despite its name, the 

condition is harmless.   

Catherine de Lange

Things that go 
bump in the night

them or not. “They may force us to transition 
out of a deeper stage of sleep,” says Czeisler. If 
they wake you up, you may not realise it was  
a noise that roused you.

Temperature is another neglected factor. 
Studies show that people with sleep disorders 
who wake up a lot during the night can benefit 
from wearing a suit that slightly warms the 
skin. Counter-intuitively, this helps the body  
to release more heat. The cooling effect 
reduces the number of awakenings and also 
leads to more restorative slow-wave sleep. 
Taking a hot bath before bed can help achieve 
the same thing.

Perhaps the most surprising factor affecting 
sleep quality is the time we hit the hay. The 
more sleep cycles we go through (see diagram, 
page 38), the longer the duration of REM sleep 
in each cycle.  

REM sleep is crucial for incorporating things 
we’ve learned into our existing knowledge, for 
regulating our emotions, and might also play 
a critical role in brain development. The bulk 
of REM sleep tends to happen in the hours just 
before we get up. That’s because more builds 
up in the second half of the night. But it’s not 
just to do with how long you’ve been snoozing. 
It’s also related to what time of day it is, says 
Czeisler, and whether those hours of shut-eye 
line up with your circadian clock.

That makes the effects of blue light on our 
body clocks particularly insidious – it affects 
sleep quality as well as quantity. Czeisler and 
his colleagues recently compared the sleep 
patterns of those who read a book on an iPad 
before bed with those who read print. After a 
few days, those using the electronic devices 
were getting less REM sleep, not only because 
it took them longer to nod off, but because 
their circadian rhythms also shifted about  
an hour and a half later. “It sort of pushed the 
REM sleep later and later – and off the cliff,” 
says Czeisler. 

Something similar happens when you have 
to get up unusually early. “You are most likely 
robbing yourself of the last two hours of sleep, 
so you’re going to have selectively deprived 
yourself of REM sleep,” says Czeisler. Setting 
the alarm and repeatedly hitting the snooze 
button can add to the problem: “You’re 
destroying the architecture of your sleep.” 

Perhaps our wake-up routine is an 
opportunity to reclaim artificial light for 
the better. Czeisler advocates the use of light-
based alarm clocks, which mimic the break of 
day and can help sync our circadian rhythms 
to our daily schedules. Light eases us out of 
deep sleep, leaving us less groggy  – even when 
modern life demands that we rise before dawn.  
Tiffany O’Callaghan
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C
AUGHT napping? Clever you!
Once a sign of laziness, it’s now
clear that taking 40 winks is a great

way to improve your performance.
A “nano-nap”, lasting just

10 minutes, can boost alertness,
concentration and attention for as
much as 4 hours. Take 20 minutes and
you increase your powers of memory
and recall, too. Either way, you are
unlikely to enter the deeper stages of
sleep, so will avoid the phenomenon
known as sleep inertia, the groggy
feeling that can occur when waking
from deep sleep. On the flip side, you
won’t get the benefits of deep sleep.
However, light sleep turns out to be
more important than we thought.

“There are wonderful little
champagne cork bursts of electrical
activity that happen during light sleep,
called sleep spindles, and the field of
sleep research is rapidly seeing that
they have learning and memory
benefits,” says Matthew Walker of
the University of California, Berkeley.

Still, deep sleep provides the biggest

First Second

CYCLE

Third Fourth Fifth

Time (hours)

0 1 2 3 4 5 6 7 8

REM – 25% of sleep in a night. First occurs about
90 minutes after falling asleep, then every 90 minutes. 
These phases get longer later in the night

AWAKE

STAGE 1 - light sleep. Happens when you irst 

doze of and just before waking. Typically lasts 
for up to 7 minutes. During this phase, you’re 
prone to twitches, or hypnagogic jerks

STAGE 2 – deeper sleep. Lasts up to about 25 minutes. 
Brainwaves become slower and researchers can pick 
up “sleep spindles”, distinct patterns of brainwaves  
associated with memory consolidation

STAGE 3+4 - inal and deepest stages of non-REM sleep. 
Heart rate slows.  Lasts up to about 40 minutes. Brain 
activity switches to “slow waves”. Less aware of external 
noises. If you’re roused from this stage of sleep, it can 
take up to an hour to become fully alert

Going through phases 
A typical night’s sleep involves several cycles. How much time you spend in each phase a�ects sleep quality

How can I nap like a pro?
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100
times an hour:

how often someone
with sleep apnoea
might stop breathing

in the night

boost to learning. If that’s your aim,
opt for a nap of between 60 and
90 minutes, says Walker. His research
shows this aids learning by shifting
memories from short-term storage in
the brain’s hippocampi to lockdown
in the prefrontal cortex – a bit like
clearing space on a USB memory stick,
Walker says. As well as helping you
to retain factual information, longer
naps can increase motor memory,
which is useful for training skills
such as sport or playing a musical
instrument.

A longer nap could also improve
your equanimity. If you are feeling
emotional, try snoozing for 45 minutes
or more. This should take you through
a stage of REM sleep, and brain
scans of people following a REM sleep
nap showed more positive responses
to images and to pleasant experiences.

Bear in mind, though, the time of
day you nap may affect the type of
sleep you get. During the night, each
90-minute sleep cycle includes a
bout of non-REM sleep followed by

REM sleep (see diagram, left). However,  
deep non-REM sleep tends to dominate 
in the first half of the night, with the 
balance then shifting to REM sleep.  
A morning nap is much more likely  
to contain REM sleep, says Walker, 
“because your brain still has a 
preferential hunger for it”. In the 
afternoon and evening that changes. 
So, morning naps are likely to contain 
more emotionally calming dream sleep 
and afternoon naps more restorative 
and memory-boosting deep sleep. Still, 
Walker warns against trying to hack 
your sleep to pick the benefits, because 
your brain may just take the kind of 
sleep it needs.

Besides, for all of us, the urge to  
nap is strongest at one particular  
time of day: after lunch. Don’t blame 
what you’ve eaten but your circadian 
rhythms (see diagram “The drive to 
sleep”, page 35). “Everyone has this little 
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How did you make the link between sleep 

and mental health? 

When I was based at Charing Cross Hospital in 

London around 2003, I happened to be in a lift  

with a psychiatrist who said: “You always get  

sleep disruption in people with mental illness. 

That’s because they don’t have a job, so they go to 

bed late and get up late.” I felt that made no sense. 

So a team of us started working with people 

with schizophrenia, 80 per cent of whom have 

reported sleep disturbances broadly termed 

“insomnia”. We monitored their sleep-wake cycles 

over six weeks and compared them to healthy 

people of the same age and gender who were  

also unemployed. For those with schizophrenia, 

regardless of their antipsychotic treatment, sleep 

patterns weren’t just disrupted; they were often 

totally smashed.

What other mental health conditions  

involve bad sleep?

Everything that’s been looked at, including bipolar 

disorder and seasonal affective disorder. We’ve also 

known for a long time that depression and poor 

sleep occur together. It was always assumed  

that depression caused poor sleep, but actually 

sleep disruption precedes the depression.  

In addition, neurodegenerative disorders like 

dementia, Alzheimer’s and Parkinson’s disease  

are also always associated with sleep disruption. 

So what might explain the link?

People ask, is it chicken or egg? But I don’t think 

that’s the right way to look at it. Research over  

the past decade shows that the sleep/wake cycle 

draws on all the brain’s neurotransmitters and 

multiple structures. So if you have got a defect in a 

pathway that predisposes you to mental illness, it’s 

going to have an effect on sleep. Clearly once sleep 

is affected, that may exacerbate the mental illness.

Should we view disturbed sleep as providing 

early warning of mental health issues?

That’s one idea we have been looking at. My 

colleague Guy Goodwin has developed a screen  

to identify young people in their teens and early 

20s at high risk of developing bipolar disorder. The 

results are extraordinary. All the high-risk kids we 

have looked at so far have a sleep abnormality, but 

no clinical diagnosis of bipolar. So we can use sleep  

disruption as a biomarker of potential problems. 

And that offers the possibility of early intervention.

Has anyone tried using sleep to treat  

mental illness?

Yes. Researchers here at Oxford have found that  

if you can partially stabilise sleep using cognitive 

behavioural therapy in people with schizophrenia, 

you can reduce levels of delusional paranoia by 

50 per cent. Others have tried to improve sleep  

in people in nursing homes with mild dementia  

by introducing big lights during the day and real 

darkness in the bedrooms at night. This reduced 

their cognitive problems by 10 per cent.

Could sleep even be used to prevent  

mental illness?

We are working on this now. If we take those kids  

at higher risk of bipolar and try to improve their 

sleep as much as possible, can we delay onset of 

the condition? Will sleep stabilisation knock the 

brain into a different developmental trajectory? 

That’s what we are trying to find out. We are also 

developing drugs to activate the light pathways  

that regulate the body clock. For example, we have 

discovered drugs that increase the clock’s sensitivity 

to light and others that trigger the pathways 

instead of light. This is all very exciting as currently 

there are very few options to regulate the body clock.

Interview by Catherine de Lange

pre-programmed drop in our alertness, 
as if we want to go to sleep,” Walker 
says. Succumb, and it could benefit 
your body as well as your mind. Greek 
men who did away with a siesta, for 
example, had worse cardiovascular 
health and increased rates of cancer. 
Walker puts this down to a loss of deep 
sleep. “Deep sleep lowers your blood 
pressure and lowers the contracting 
speed of the heart, so that you wake up 
with a better managed cardiovascular 
system,” he says.

If you’re tempted to nap, it’s easy. 
Find a warm, dim and quiet place to  
lie down (getting to sleep when you’re 
sitting takes 50 per cent longer). And  
if you want to keep it short, simply 
drink a cup of coffee immediately 
beforehand – the caffeine kicks in after 
about 20 minutes, wiping away the sleep 
inertia and leaving you raring to go.  
Catherine de Lange
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Sleep well –  
your mind could do with it

Unpicking the connection between sleep and mental 
health is hinting at new ways of diagnosing and 
treating various conditions, says Russell Foster

PROFILE

Russell Foster is professor of circadian 

neuroscience, director of the Sleep and Circadian 

Neuroscience Institute,  and the head of the 

Nuffield Laboratory of Ophthalmology at the 

University of Oxford 
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Awoman
of gravity
Emilie du Chatelet has
been remembered for
her love life, not the
pivotal role she played in
promoting Newtonian
physics. Patricia Fara

says it’s time to tell the
whole story

into the nights and 
plunging her hands into 
ice-cold water to keep herself 
awake. A few days before giving birth, 
she completed her manuscript, triumphantly 
noting down the date. She died just days later; 
her baby daughter soon followed. 

Until recently, if du Châtelet was mentioned 
at all, it was as Voltaire’s mistress rather than 
as a talented mathematician in her own right. 
At a time when women were largely excluded 
from scientific debates, she earned respect 
across Europe. In books and articles she 
critiqued the theory of the French national 
hero, René Descartes. While he envisioned the 
planets swirling within clouds of tiny invisible 
particles, Newton’s cosmos consisted largely 
of empty space, criss-crossed by invisible 
forces that obeyed a single mathematical law. 

After her death, du Châtelet’s friends 

safeguarded her manuscript, the last 
testament of a life cut short. In tribute, they 
published it 10 years later, when Halley’s 
comet was predicted to return. Arriving on 
cue, it provided proof that du Châtelet had 
been right: Newton’s physics worked. 

Born into the aristocracy as Emilie le 
Tonnelier de Breteuil, she was lucky to have 
a father who recognised and nurtured her 
intelligence, encouraging her to educate 
herself. By the age of 12, she was fluent in six 
languages and clearly preferred intellectual 
pursuits normally reserved for men. 

But she could not escape the constraints  
of convention. When she was 18, her parents 

I
N THE spring of 1749, Emilie du Châtelet 
realised to her horror that she was pregnant. 
She adored her two children, but was 

engrossed in her most ambitious project  
yet – translating and interpreting Isaac 
Newton’s Principia, his monumental book  
on mechanics and gravity. Childbirth was 
always a hazardous affair  – one of her three 
babies had died – but at the age of 42 she  
knew that it would be particularly perilous.  
It was a race against time to finish her work. 

More than 60 years had gone by since 
Newton published his revolutionary 
cosmology, but in France his ideas remained 
controversial. Convinced that reason and 
mathematics could unlock the mysteries of 
the universe, du Châtelet was determined to 
persuade her compatriots that a single force of 
gravity tied the universe together. She counted 
the months and then the days, working long 
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heavy balls from different heights onto a sheet
of soft clay. After measuring the depressions
they made, she could see that both the mass
and the square of the velocity mattered. In
modern terms, she was exploring the
relationship between potential energy due to
position and kinetic energy gained in motion.

Making the case for Newton

Not content with explaining physical theories,
du Châtelet examined their philosophical
foundations. Newtonianism, she pointed out,
purports to be based solely on experimental
observations, yet it inevitably entails a
metaphysical assumption that the universe
follows scientific laws. In her Foundations of
Physics (1740), she attempted to reconcile the
Cartesian and Newtonian systems, as well as
the ideas proposed by German mathematician
Gottfried Leibniz, known today for his rivalry
with Newton over the invention of calculus.

This book boosted her international
reputation, but she remained controversial.
The German philosopher Immanuel Kant
sneered that“a woman who... conducts learned
controversies on mechanics like the Marquise
de Chatelier might as well have a beard”.

She steeled herself against such criticisms to
tackle the hardest task of all. In her Principia,
still the only complete version in French,
du Châtelet did more than simply translate
from the original Latin. She converted the
mathematics into words, adding her own
examples for clarification. She also showed
how Newton’s geometry could be expressed
algebraically, and provided a detailed
180-page introduction – a basic guide to
Newton’s big ideas. As one reviewer enthused,
“it offers us Newton made accessible to
everyone, no less than to all those who can
follow philosophical reasoning”.

Frantically working to finish the mammoth
task, du Châtelet couldn’t know what her legacy
might be. She did not live to see her final work
published, but – perhaps luckily – neither
did she learn how soon she was forgotten.

During her lifetime, du Châtelet railed
against the limited opportunities for her
sex. As Voltaire wrote, she “was a great man
whose only fault was being a woman”. More
than 250 years later, perhaps it is time to
revise that sentiment. Emilie du Châtelet was
a great woman, whose only fault was living in
a man’s world. ■

PatriciaFara is vice-presidentof theBritishSociety

for theHistoryofScienceandauthorof several books,

includingScientists Anonymous: Great Stories of

Women in Science (WizardBooks)L
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incapable of following du Châtelet into the 
higher realms of mathematics, he set out  
to provide a clear and simple explanation  
of Newtonian gravity and optics. In 1738,  
the pair published Elements of Newton’s 
Philosophy – the text often credited with 
converting the French nation to English 
philosophy. Only Voltaire’s name was on the 
title page, but he paid tribute to du Châtelet’s 
scientific superiority in the preface, and  
the frontispiece shows her dressed as the 
Goddess of Truth (see above). “She dictated 
and I wrote,” he told a friend. 

Voltaire returned to plays and essays, while 
du Châtelet continued her scientific enquiries. 
She studied energy, a concept not fully 
incorporated into physics until the 1800s. 
Building on earlier experiments, she dropped 

PEOPLE

The frontispiece of the book that 

du Châtelet and Voltaire wrote 

together, Elements of Newton’s 

Philosophy. The divine light of 

wisdom passes through Newton, 

shown pointing to his model of the 

cosmos. Du Châtelet, dressed as 

the Goddess of Truth, uses her mirror 

to reflect Newton’s ideas down to 

Voltaire’s hands. Voltaire writes, 

dressed in the robes of a Roman scribe 

with a laurel wreath on his head.

THE GODDESS OF TRUTH 

 B

A

C

arranged for her to marry a wealthy 
nobleman, the Marquis du Châtelet. For 
several years, her days were filled with caring 
for her children, dancing and playing the part 
of society hostess. Du Châtelet also raised 
eyebrows at the gambling tables, where her 
mathematical aptitude gave her an advantage. 
But her appetite for knowledge persisted. The 
point of life, she believed, is to enjoy oneself – 
and in that she included intellectual pleasure. 

Du Châtelet bitterly resented being denied 
the opportunities open to men. Excluded  
from university, in her late 20s she exploited 
one advantage she did have – money – and 
hired a mathematics tutor. And then she fell 
passionately in love with Voltaire, at that stage 
a controversial author just beginning to build 
his reputation as a playwright. He had recently 
returned from political exile in England, 
where he had become obsessed with Newton. 

At first, the couple were discreet about  
their relationship. But when Voltaire ran into 
trouble with the authorities for writing a 
book that celebrated English liberty, she came 
to the rescue, hiding him away in the family 
chateau at Cirey, in the east of France. Voltaire 
repeatedly implored du Châtelet to join him – 
and soon she did. They lived together until her 
death 16 years later. Fortunately, her husband 
was cooperative: often away on military duty, 
he visited them from time to time. 

In their country hideout, du Châtelet and 
Voltaire balanced research and writing with 
lavish entertaining. She was fastidious in all 
things, from decorating – coordinating even 
the dog basket with the blue and yellow 
colour scheme – to ordering experimental 
equipment and stocking their extensive 
library. Tackling discrimination head-on,  
she effectively converted the chateau into  
a private research centre, inviting scholars  
to visit and engaging in the extensive 
correspondence networks traversing Europe. 

For their first shared scientific project, 
Voltaire and du Châtelet investigated fire. But 
after a few months working in their private 
laboratory, they found they disagreed. Voltaire 
insisted that fire has mass, but du Châtelet felt 
there was insufficient evidence. She warned 
against extrapolating to general rules based 
on a handful of observations. “One must never 
conclude from the particular to the general,” 
she insisted. Separately – and anonymously – 
they submitted essays to a competition run  
by the French Academy of Sciences. Both were 
published, but neither won. 

Their next endeavour was much more of a 
success. Ever since his enforced trip, Voltaire 
was enamoured of all things English. Aware 
that many French people were, like him, 

A

B
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Knowledge Games: How playing 

games can solve problems, create 

insight, and make change by Karen 

Schrier, Johns Hopkins University Press, 

$34.95

MUCH has
been made of
how video games
aren’t just for
fun. They can also 
be educational,
hone reflexes
and mental

agility, and even treat PTSD
and depression.

But Karen Schrier has bigger 
ideas in mind. In Knowledge 

Games, she writes: “I focus on 
how we can use games to create 
knowledge about our universe
or develop original insights into
human interactions.”

Schrier is an assistant professor
at Marist College in Poughkeepsie,
New York, where she directs a
programme about games and
emerging media – so she should
be well placed to make a case. And
her book is as dogged as a doctoral
thesis in chasing down its key
questions: can games be used to
create new knowledge? If so, how?

Schrier focuses on the potential
of games to tackle intractable
problems by mapping them onto
something that can be played,
thereby reconceptualising them
in a way that makes them easier
to solve. So far, we’ve seen just
a handful that fit the bill. Take
EteRNA and Foldit, where
players solve puzzles to devise
designs for synthetic RNA
molecules or shapes for
proteins, respectively. EteRNA

has 37,000 players who have 
synthesised hundreds of new RNA
designs by solving the puzzles. 
Using EteRNABot software, 

human players are better able
to devise RNA molecules than
any current algorithm.

Then there’s EyeWire, in which
players help to map neurons in
the human brain. In Monster

Proof, they check software for
bugs. And SchoolLife lets students
try their hand at different roles to
identify ways to handle bullying.

Schrier thinks games can also
tackle some of the thorniest
problems, from global warming
to providing clean water and food.
Take the SUDAN Game, which

simulates the steps needed to
resolve conflict there. Each of
the game’s thousands of players 
checks out a few of the 185,760  
interventions possible to see if 
any lead to a peaceful outcome. 
That way, the makers hope to find

the best algorithm – at least on the
basis of the game’s assumptions.

The problems underlying the
games come in many flavours.
Ill-structured ones, for example,
benefit from people trying many
different solutions, as in Foldit

or the SUDAN Game. Then there
are dilemmas that may not have
a single solution, or complex
problems with multiple sub-
problems. Perhaps the worst are
“wicked problems”: ill-structured,
complex dilemmas for which no
single formulation is sufficient,
people do not even agree on the
problem, and there are no right
or wrong answers – just better or
worse ones, depending on skew.

Indeed, most social and political
problems are“wicked”: health
issues that combine social and
biological causes, such as heart
disease; how to help children
struggling at school; high rates of 
recidivism among prisoners. Can 
games help? Why not? Compared 
with other collective problem-

solving activities, they unite
people with different experiences 
in a uniquely structured and 
motivating way.

Schrier makes no bones about 
the fact that knowledge games are
much less fun than the ones they
mimic – Tetris, Candy Crush, The 

Sims. That’s mostly because they 
tend to be made by small research 
groups with small budgets. It 
doesn’t have to stay that way,  
though. For now, there are plenty 
of people who like being part of  
a volunteer online community  
to make up for a lack of polish. 

In the end, Schrier does a great 
job of clearing a space where we
can chat about games’potential for
giving us new perspectives on old 
problems. It’s exciting territory,
but it remains underexplored. Ask
me if a game was the right tool to
crack a specific problem, and I’d
have to change the subject.  ■

CULTURE

Game on
Can games really create knowledge, asks Douglas Heaven 

Role-playing games like SchoolLife 

already help resolve bullying
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“Human players are  
better able to devise
new RNA molecules than
any current algorithm ”
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Syzygy by Katie Paterson, at the Lowry,

Manchester, UK, to 17 July

IN A small white room, deep
inside Manchester’s Lowry gallery,
a globe – a black sun, perhaps
a metre across – hangs with its
equator at about head height.
It is covered with tiny reflective
squares, each bearing one of
thousands of images of solar
eclipses seen from Earth.

Two beams of light strike the
globe from opposite corners of
the room, and the eclipse images
are reflected and projected in slow,
dizzying, pinwheel arcs across the
walls, floor and spectators. It’s like
a glitterball at a fin de siècle rave,
where disco and dark industrial
finally get together to dance in the
moment of totality.

This is part of Katie Paterson’s
Syzygy exhibition. Paterson has
never been much of a science-
fiction fan, she says, but her father
read it avidly. Perhaps that’s how
she ended up making art that
plays with one of science fiction’s
favourite motifs, but in a contrary
fashion, and to a different end.

Science fiction has always toyed
with the juxtaposition of vast
and tiny, the very distant and the
extremely intimate. This aesthetic
has roots in the 19th-century
concept of the sublime, which
celebrated the capability of the
natural world to leave a human
beholder awestruck by their
insignificance in the context of
geological time and dynamics.

Later, the technological sublime
became associated with feats of
mega-engineering, such as dams,
railways and steamships, through
which it was supposed that

mankind – and I retain that
gendered noun deliberately –
was conquering that which it once
held in awe, imposing rationality
and order on the magnificent yet
feminised chaos of nature.

Infinite space

Paterson works with scales that
make the Grand Canyon look like a
crack in the pavement: the depths
of cosmological time, the breadth
of the visible universe, the
numbers of dead stars like grains
of sand on an unmeasurable
beach. The classical sublime was
supposed to humble us before the
awesome majesty of creation; the
technological sublime, however,
seeks to celebrate the power of
science to bring nature to heel.

But despite working at scales
of the utmost sublimity, Paterson
is somehow doing neither thing.
And “sublime” probably isn’t the
first word you’d think of while
walking around Syzygy: “stark”
is more likely. The gallery’s small
irregular spaces are painted pure
white, and populated by objects
of a seeming ordinariness, if not
exactly familiarity.

A black piano plays itself – a
gappy version of Beethoven’s
Moonlight Sonatawith some of
its notes waylaid by interference
while on a Morse code trip to the
moon and back. A rope of bulbs
hangs from the ceiling, each
emitting light as bright as we
observe from a named star.

On the wall, seven clocks, of
the sort that might come from

the props department of a film
noir studio, show the passage
of time as experienced on the
surface of seven objects in the
solar system. The sublime is
always there, somehow, conjured
from deep silos of scientific data,
before being made into simple
things that wouldn’t look out
of place in a Bauhaus catalogue.

Perhaps the sublime has been
sublimated? What’s happening

is a sort of domestication, an
illumination and illustration of
that sense of scale, which neither
makes it monstrous nor claims to
have tamed it. It’s less a bringing-
to-heel than a bringing-indoors –
folding all those impossible
distances and sizes into everyday
objects in the comparative
intimacy of domestic space.

Paterson seems to have
no agenda or message; even
her pieces about glaciers lack
preachiness or panic. The point
appears to be that when you
work with timescales as long as
those of glaciers and galaxies,
humanity and its follies become
little more than a punctuation
mark in a book as long as time.
That’s a distinctive, if muted,
stance. We needn’t be terrified
to be small in the context
of an immeasurably vast  
universe, Paterson’s work 
suggests, nor strive to build great 
works as compensation for our 
insignificance. We just need to get 
accustomed to having it around.  ■

Paul Graham Raven is a writer and 

infrastructures futurist

A new sublime
Paul Graham Raven explores a squeezed cosmos

Solar eclipses from Earth shine like 

a glitterball at a fin de siècle rave

“Paterson works with  
scales that make the  
Grand Canyon look like  
a crack in the pavement“
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INSIDER / DIVERSITY

 B
uilding a diverse team is a challenge for a 
lot of employers, and the STEM fields are 
certainly no exception. And yet creating 

a workforce that looks like society as a whole – 
that includes women, minorities, veterans and 
those with disabilities – is vital to the mission of 
science and technology organizations. 

“The lab is all about solving complex 
problems, and you can’t do that if you have 
a very homogeneous group,” says Roxanne 
Hughes, director of the Center for Integrating 
Research and Learning at the National 
High Magnetic Field Laboratory (MagLab) 
in Tallahassee, Florida. “Diversity can only 
improve the research that we do.”

Attracting a broader talent pool is all about 
finding ways to reach under-represented 

groups and creating an environment 
where new hires can thrive and the wider 
organization benefit from fresh thinking. 

1. Broaden your candidate pool 

According to the US Census Bureau, 31 per 
cent of men with a STEM degree work in one 
of these fields. Yet only 15 per cent of female 
graduates do. The disparity along racial lines 
is just as alarming. The percentage of black 
and Latino workers occupied in science and 
technology roles is roughly half that of whites, 
census data reveals.

One way to reverse that trend is by 
participating in conferences that cater to 
under-represented groups. The National 
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6 steps to a more 
inclusive workforce
Building a diverse team is vital to the mission of STEM organizations. 
Daniel Kurt looks at the steps industry and academia can take

Organization for the Professional 
Advancement of Black Chemists and Chemical 
Engineers (NOBCChE), the Society of Women 
Engineers (SWE), the American Association of 
University Women (AAWU), and the Society 
for Advancement of Chicanos/Hispanics and 
Native Americans in Science (SACNAS) are 
among the groups that host annual events. 

For Tony Baylis, director of the Office of 
Strategic Diversity Programs at the Lawrence 
Livermore National Laboratory (LLNL) 
in California, these conventions are an 
opportunity to recruit for current positions, 
and develop relationships with college 
students. “We try to introduce them to this 
place where they can innovate and really build 
a career over the long-term,” Baylis says. 

Many of the female- and minority-serving 
STEM organizations also have their own job 
boards, which employers can leverage when 
new positions arise. The MagLab, for instance, 
keeps a list of about 20 such job boards  and its 
hiring committees have to utilize at least three 
of them for each position, says Hughes.

2. Address hidden biases

Researchers say one of the reasons women and 
minorities tend to get passed over for jobs and 
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“ Most job accommodations
for disabled people cost 
very little”

promotions is an unconscious bias on the part 
of managers. In other words, when the people 
they work with usually fit into a specific 
demographic, they’re more likely to pick 
people from that group for new openings. 

Adding to that effect, Hughes says, is a 
tendency to network with people who share 
a similar background. “You end up going out 
to lunch or drinks with the same people, and 
they tend to be white males,” Hughes explains. 
“That’s why you don’t open up your circle to 
bring in other groups.” 

Implicit bias training, which has caught 
on at Google and other technology firms, 
provides an opportunity to address that 
phenomenon. The goal of these programs is 
to help make decision-makers aware of their 
unconscious inclinations and ultimately 
overcome them. 

A blind interview process also helps to 
overcome bias and foster diversity, says  
K. Renee Horton, president of the National 
Society of Black Physicists and a NASA 
engineer. This happens when employers use 
software to remove the applicant’s name and 
other identifying information from each 
résumé, thereby preventing them from any 
inadvertent discrimination. 

A company called GapJumpers has gone a 
step further, introducing blind auditions in 
which job candidates are given the chance to 
work on a project, such as building a model 
website. Companies like Dolby Laboratories 
and BBC Digital are using the platform to 
evaluate applicants based on the solutions 
they develop, rather than their résumé. 

3. Provide a support structure

Too often, offices and labs are places where 
women and members of other under-
represented groups feel like outsiders. So how 
can organizations build a climate where these 
individuals can thrive? 

Sponsoring employee resource groups for 
specific segments of your team, whether it’s 
women, African-Americans, veterans or LGBT 
workers, can go a long way. By promoting 
cultural awareness, celebrating members’ 
accomplishments and providing mentoring 
opportunities for younger employees, these 
organizations help remove the sense of 
isolation that can sometimes affect these 
groups. “You have to build an environment 
where everyone feels supported,” says Baylis. 
“If you don’t have that piece, it makes it an 
uphill battle.” 

Another way to empower workers is 
through cluster-hiring, whereby research 

institutions simultaneously recruit an entire 
inter-disciplinary team to tackle a particular 
challenge. Horton contends that this 
relatively new practice not only encourages 
organizations to become more diverse, but 
provides a built-in network of peers for 
new hires. “You’re giving these individuals 
a support system that allows them to be 
successful,” she says. 

4. Address work-life issues

For working mothers, balancing the demands
of the job with those of a young family can be 
a stressful endeavor. Allowing flexible work 
schedules and even telecommuting can help 
alleviate those conflicts. “That flexibility 
helped me be more successful with my job,” 
says Horton, who raised three children while 
pursuing her career at NASA.   

Research is showing that these arrangements
are successful on a broader level, too. A 2014 
study of female IT workers, for instance, found

that those whose employers accommodated 
modified schedules experienced fewer  
work-family tensions.

Recently, the Society of Women Engineers 
and a company called iRelaunch announced 
plans to tackle another major obstacle for 
women: the ability to revive a career after 
taking time off for motherhood. Seven STEM 
employers, including IBM and General 
Motors, have agreed to offer a ‘returnship’ 
program that will give female engineers a 
chance to transition back into the work world.

5. Reach out to disabled workers

There is a perception that assistive 
technologies and building modifications in 
the workplace to meet the needs of people 
with disabilities is difficult and expensive, but
this is not so, says Laureen Summers, project 
director for the American Association for the 
Advancement of Science (AAAS) Entry Point! 
Initiative. “Most job accommodations cost 
very little,” she says. Indeed, a US Department
of Labor study found that the average cost  
of accommodations was only $500 – and  
58 per cent came at no cost at all. 

Therefore, it makes sense to tap into this 
pool of talent early in their careers, and 

internships are a great way to do this. Owing to 
many employers’ misconceptions about what 
is involved in making workplace adaptations, 
college students often face greater obstacles to 
finding work in the STEM fields. Internships 
have always been a good opportunity for 
students to prove themselves to a potential 
employer, and for employers to get bright 
young people on board. 

Programs like Entry Point! allow STEM 
companies to evaluate students as potential 
employees, while overcoming the issue of 
perceived risk. “They have the chance to 
work on a research team and they’re going to 
leave at the end of 10 weeks,” says Summers. 
“Employers are much more willing to give 
people that short opportunity.” 

6. Think long term

There are a variety of reasons why some 
segments of the population tend to pursue 
STEM degrees at lower rates. For girls, Hughes 
says the decision is often made as early as 
middle school. “It’s the time when they 
start to see stereotypes about who goes into 
the science and technology fields and who 
doesn’t,” she says. 

As a result, private companies and 
universities hoping to diversify have to 
intervene at this critical time in a girl’s life. 
Activities that help young females see science 
and technology in a new light can help.

One of the ways the MagLab is trying to 
reverse that trend is by hosting a two-week 
summer camp for sixth to ninth grade girls. 
Female scientists from a variety of fields lead 
demonstrations and labs, as well as offer Q&A 
sessions. For Hughes, it’s an opportunity to 
not only learn, but develop role models in the 
sciences. “It allows the girls to see women in 
those careers and really get to talk to those 
women,” she says. 

A lack of STEM role models is all too often 
the reality for minorities as well. One of the 
programs trying to intercede is My Brother’s 
Keeper, an initiative spearheaded by President 
Obama that primarily focuses on young 
African-American males. More than 70 
national laboratories, including LLNL, have 
brought in minority students to learn about 
the facilities and participate in hands-on 
experiments.  

“We’re making sure that we reach the 
under-represented students that otherwise 
might not have the same exposure to science 
and tech,” Baylis says.  

Daniel Kurt is a writer based in Washington, DC.
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diversity insider

 

Seeks candidates for - 

Research Assistant Professor of Systems 
Pharmacology and Translational Therapeutics

Faculty Position Available
  

The Department of Pharmacology at the Perelman School of Medicine at 

the University of Pennsylvania seeks candidates for an Assistant Professor 

position in the non-tenure research track. The successful applicant will have 

experience in the field of mass spectrometry and bioanalytical chemistry. 

Responsibilities include playing a key role in running the Translational 

Biomarker Core of the Center of Excellence in Environmental Toxicology. 

This will involve the maintenance of instrumentation, the conduct of 

research, and the participation in both routine and collaborative studies 

with other Center Investigators. Applicants must have a Ph.D. degree and 

have demonstrated excellent qualifications in research.

 

A demonstrated record of excellence in studies that leverage 

interdisciplinary approaches to the study of environmental science is 

required. Candidates with a record of innovative and collaborative research 

in mass spectrometry and bioanalytical chemistry are encouraged to apply. 

Applicants must have a Ph.D. together with postdoctoral experience and a 

strong publication record. 

We seek candidates who embrace and reflect diversity in the broadest sense. 

The University of Pennsylvania is an EOE. Minorities/Women/Individuals with 
disabilities/Protected Veterans are encouraged to apply.

Apply for this position online at: 

https://www.med.upenn.edu/apps/faculty_ad/index.php/g/d4292

at
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DISCOVER WHAT YOU CAN ACHIEVE AT SHELL

IN SEARCH OF 
REMARKABLE SCIENTISTS

Molecular Technologist, Houston, Texas

Purpose

Candidates are sought to fill a scientist position in Shell’s Biofuels Research 
and Development program. The program is focused on delivering 
Next Generation Biofuels into the market, primarily from ligno-cellulosic 
feedstocks, by both biological and thermochemical routes.

Role Accountabilities

The role will be based in Shell’s Projects & Technology Group, located 
in the Shell Technology Center, Houston, Texas. The successful candidate 
will work within Shell’s in-house Microbial Biofuels team, working with 
transformable host organisms to efficiently produce different biofuel 
components at both lab and pilot scale. The challenges range from 
working with both yeast and bacteria, mesophiles and thermophiles, solid 
and liquid phase fermentation, to molecular microbiological transformations 
that generate robust and high carbon flux microbes for efficient fuel 
component production.

Potential candidates will be engaged in a range of activities such as: 
molecular transformation, microbial pathway evolution, novel fermentation 
and organism research.

Responsibilities will include: include the evaluation of different metabolic 
routes, the transformation of specific hosts and the evolution of organisms 
taking into account a wide range of contributory factors, identifying 
opportunities and engaging with the development of commercial plans.

Candidates are expected to have excellent intellectual and analytical 
ability, the enthusiasm to progress their insights, strong teamwork and 
leadership skills, as well as the ability to broaden outside of their area of 
expertise. The successful candidate will be expected to work with Shell 
engineers globally, as well as with external partners.

Required Qualifications/Skills
Ideally, the successful candidate will have a PhD (or be in their final year/
write-up of a PhD) in one of the following areas, or a related field:

• Microbiology
• Biochemistry

They will have demonstrated a willingness to learn and apply cross-
discipline approaches to solving problems, and be happy working in a 
tight-knit team.

Experience in one or more of the following areas would be a distinct 
advantage:

• Metabolic pathway improvement via transformation
• Microbial/pathway evolution
• Transformation of non-standard hosts
• Solid or liquid fermentation (batch or continuous flow at pilot scale)

Application Requirements

• To be eligible for Graduate full-time opportunities, you should be 
in your final year of study or have less than three years of work 
experience.

• You must have a minimum Cumulative GPA (CGPA) of 3.20.
• Candidates for regular U.S. positions must be a U.S. citizen or 

national, an alien admitted as permanent resident, refugee, asylee, 
temporary resident, or an individual who possesses valid work 
authorization. Individuals with temporary visas (H-1, H-2, J-1, F-1, 
etc.) or who require sponsorship for work authorization now or in the 
future are not eligible for hire.

How to Apply

• In order to be considered for this position you must apply online at 
www.shell.com/careers.

• In the “Students and Graduates” section, click on “Shell Recruitment 
Day” and then create an account. When entering your contact 
details, select “Other” in response to “Where you found out 
about this Shell opportunity,” click “Next” and then type in 
“Biofuels.”

We require a completed application, an updated copy of your résumé and 
an unofficial copy of your transcripts / grade report prior to be considered 
for an interview.
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TheUniversity ofMissouri (MU) School ofMedicine in Columbia
invites applications and nominations for the position of

SENIOR ASSOCIATE DEAN

FOR RESEARCH
This position reports directly to the
Dean of the School of Medicine.

MU has an outstanding research infrastructure in life sciences. MU
has numerous distinctions including the largest and most power-
ful university-owned research reactor in the country; the only
NIH-funded national swine resource and research center; one of 13
regional biocontainment laboratories in the nation; one of only four
Mutant Mouse Regional Resource Centers; a Rat Resource and Re-
search Center. Thus, MU is the only university in the nation to hold
three major NIH national centers.

The Senior Associate Dean for Research will work with the Dean
of the School of Medicine and campus research leaders to devel-
RS VWUDWHJLHV WKDW LGHQWLI\ DUHDV RI UHVHDUFK VLJQL¿FDQFH ZKLFK ZLOO
enable the School of Medicine to grow its research enterprise. The
candidate will be expected to coordinate and lead extramural ap-
plications for research infrastructure and other large institutional
awards; represent the School of Medicine to local, regional and
national constituencies; and provide leadership in the area of clini-
cal and translational research. The Senior Associate Dean will also
oversee the graduate program in biomedical sciences, the research
FRPSOLDQFH SURJUDPV� ODERUDWRU\ VDIHW\ DQG WKH ¿VFDO LQWHJULW\ RI
the research enterprise.

This individual will have an MD or PhD or equivalent degree, broad
progressive administrative leadership experience in an academic
health center environment; working knowledge of current national
biomedical research interests with a history of sponsored funding;
national recognition for achievement in research pursuits that would
warrant appointment as a Full Professor. There should be a demon-
strated record of promoting collaboration and cultivating both internal
and external relations. The candidate must demonstrate the highest in-
tegrity and personal ethics and have a strong commitment to diversity.

Interested individuals should submit a letter of interest
and a current CV to:

Barbara Montgomery,
staff for the search committee,

montgomeryb@health.missouri.edu or
MU School of Medicine, DC018.00

Columbia, MO 65212
telephone (573) 882-0003

For additional information,
visit the following web sites:

http://medicine.missouri.edu/ and
http://missouri.edu/

The University of Missouri is fully committed to achieving the goal of a 
diverse and inclusive academic community of faculty, staff and students. We 
seek individuals who are committed to this goal and our core campus values 

of respect, responsibility, discovery and excellence.

$Q�HTXDO�RSSRUWXQLW\�$FFHVV�$I¿UPDWLYH�$FWLRQ�3UR�'LVDEOHG 
& Veteran Employer

U n i v e r s i t y  o f  M i s s o u r i 

S c h o o l  o f  M e d i c i n e

The University of Alabama at Birmingham (UAB) MERIT 

(Mentored Experiences in Research, Instruction, and 

Teaching) Program is seeking individuals who are interested 

in outstanding teaching and research experiences during 

their postdoctoral training.  The MERIT Program will provide 

opportunities for research experience at UAB and teaching 

experiences at minority serving institutions, including Oakwood 

University and Stillman College, located near UAB.

MERIT Scholars are supported for four years at NRSA rates; 

are provided with health insurance at no charge; Allowance for 

travel and supplies as outlined on our website.

Applicants to the MERIT Program must be Ph.D. candidates 

or recent Ph.D. recipients (with the past year) and a US citizen 

or non-citizen national; individuals with comparable degrees, 

include MD and DVM, are also eligible.  Women and persons 

from diverse backgrounds, including underrepresented racial 

and ethnic groups, individuals with disabilities, and individuals 

from disadvantaged backgrounds are encouraged to apply. 

Application materials as well as other information are available 

at http://www.uab.edu/meritprogram/.

Postdoctoral Scholars 

for MERIT Program

Funded by a NIH IRACDA Program



If you meet the above requirements, and you seek to inspire the next generation of scientists,

please submit your resume to BioBus Lab Manager David Yap at david@biobus.org.

Cell Motion Labs does not discriminate on the basis of race, color, ethnic origin, national origin, creed, religion,

political belief, sex, sexual orientation, marital status, age, veteran status, or physical or mental disability.

Join BioBus 
Paving the Road for Diversity in Science

,Q�WKH�¿HOG�RI�VFLHQFH�HGXFDWLRQ��WKH�FRQFHSW�RI�D�67(0�(FRV\VWHP����±�D�QHWZRUN�RI�DGXOW�SUDFWLWLRQHUV�IURP�GLIIHUHQW�VHFWRUV�VXSSRUWLQJ�VWXGHQW�

GHYHORSPHQW�LQ�VFLHQFH�±�LV�UDSLGO\�JDLQLQJ�WUDFWLRQ��DV�PRXQWLQJ�HYLGHQFH�VXJJHVWV�WKDW�D�EUDQFKLQJ�DQG�GLYHUVL¿HG�DSSURDFK�LV�PRUH�VXFFHVVIXO�

WKDQ�D�VWUDLJKW�SLSHOLQH��ZKLFK�WHQGV�WR�ORVH�RU�³OHDN´�VWXGHQWV�DORQJ�WKH�ZD\��

,W�LV�QR�VHFUHW�WKDW�WKH�WUDGLWLRQDO�67(0�SLSHOLQH�PRGHO�LV�OHDVW�VXFFHVVIXO�ZLWK�VWXGHQWV�IURP�JURXSV�FXUUHQWO\�XQGHUUHSUHVHQWHG�LQ�VFLHQFH��,Q�

WKH�86��OHVV�WKDQ�����RI�VFLHQFH�MREV�DUH�¿OOHG�E\�PLQRULWLHV��,Q�1HZ�<RUN�&LW\��WKH�BioBus is attempting to change that. If you are interested in 

HQVXULQJ�WKDW�WKH�QH[W�JHQHUDWLRQ�RI�VFLHQWLVWV�LV�YLEUDQW��GLYHUVL¿HG�DQG�VWURQJ��ZH�LQYLWH�\RX�WR�MRLQ�XV�

)RXQGHG�LQ�������%LR%XV�DLPV�WR�VSDUN��FXOWLYDWH�DQG�VXVWDLQ�LQWHUHVW�LQ�VFLHQFH�E\�SURYLGLQJ�SHRSOH�RI�DOO�DJHV�DQG�EDFNJURXQGV�DFFHVV�WR�

KDQGV�RQ�UHVHDUFK�ODE�H[SHULHQFHV��:H�RSHUDWH�WKH�%LR%XV��D�UHVHDUFK�JUDGH�PLFURVFRSH�ODE�RQ�ZKHHOV�WKDW�YLVLWV�VFKRROV�DFURVV�WKH�1<&�

PHWURSROLWDQ�DUHD�DQG�UHDFKHV�RYHU��������SHRSOH�D�\HDU��,Q�DGGLWLRQ��ZH�UXQ�RQJRLQJ�%LR%DVH�SURJUDPV��LQFOXGLQJ�DIWHUVFKRRO�DQG�ZHHNHQG�

VFLHQFH�FODVVHV��VFLHQFH�VXPPHU�FDPSV��SXEOLF�VFLHQFH�OHFWXUHV�DQG�SURIHVVLRQDO�GHYHORSPHQW�ZRUNVKRSV�IRU�1<&�SXEOLF�VFKRRO�WHDFKHUV��

7KURXJK�DOO�RI�WKHVH�DFWLYLWLHV��ZH�ZRUN�ZLWK�DQ�LQFUHGLEO\�ULFK�DQG�GLYHUVH�DXGLHQFH��2Q�ERDUG�WKH�%LR%XV��1REHO�ODXUHDWHV�PL[�ZLWK�

NLQGHUJDUWHQHUV��:H�RSHUDWH�ZLWKLQ�WKH�ODUJHVW�DQG�PRVW�GLYHUVH�VFKRRO�V\VWHP�LQ�WKH�FRXQWU\�±�WKHUH�DUH�RYHU�������SXEOLF�VFKRROV�LQ�1<&��DQG�

WKHVH�VWXGHQWV�FRPPXQLFDWH�LQ�RYHU�����ODQJXDJHV���4XHHQV�LV�WKH�PRVW�GLYHUVH�FRXQW\�LQ�WKH�86��DQG�%URRNO\Q�LV�WKH�WKLUG���(YHQ�LQ�WKLV�KLJKO\�

PL[HG�HQYLURQPHQW��VWXGHQWV�ZKR�VXFFHHG�E\�FRQYHQWLRQDO�PHWULFV�DUH�IURP�PDMRULW\�JURXSV���7KH�RQO\�ZD\�WR�WUXO\�GLYHUVLI\�VFLHQFH�LV�WR�FKDQJH�

VFLHQFH�HGXFDWLRQ�LWVHOI��VXFK�WKDW�LW�EHFRPHV�PRUH�DFFHVVLEOH�WR�QHZ�SDUWLFLSDQWV��

Cell Motion Laboratories is pleased to announce 

a job opening for a BioBus Scientist.
:H�DUH VHHNLQJ VRPHRQH ZLWK ULJRURXV VFLHQWL¿F WUDLQLQJ DQG D SDVVLRQ IRU HGXFDWLRQ WR MRLQ�RXU�WHDP�

$W�%LR%XV��ZH�DUH�D�GLYHUVH�DQG�WDOHQWHG�SRRO�RI�VFLHQWLVWV�±�

DQG�ZH�ZDQW�\RX�WR�MRLQ�XV�

Find out more about BioBus at ZZZ�ELREXV�RUJ

Find full job posting at http://jobs.newscientist.com/job/1401612959/biobus-scientist-new-york-ny/

5HVSRQVLELOLWLHV
Ɣ� 7HDFKLQJ�����GD\V�D�ZHHN�RQ�ERDUG�WKH�%LR%XV�PRELOH�VFLHQFH�ODE�

Ɣ� /HDGLQJ�RQH�%LR%DVH�DIWHUVFKRRO�VFLHQFH�FODVV�D�ZHHN�

Ɣ� 'HYHORSLQJ�RWKHU�KDQGV�RQ��LQTXLU\�GULYHQ�VFLHQFH�SURJUDPV�

4XDOL¿FDWLRQV
Ɣ� *UDGXDWH�GHJUHH�25�VLJQL¿FDQW�UHVHDUFK�H[SHULHQFH�LQ�ELRORJ\�RU�UHODWHG�¿HOG

Ɣ� ��\HDU�WHDFKLQJ�H[SHULHQFH��IRUPDO�RU�LQIRUPDO

Ɣ� $ELOLW\�WR�FRPPXQLFDWH�FRPSOH[�VFLHQWL¿F�FRQFHSWV�WR�FKLOGUHQ�DQG�\RXQJ�DGXOWV

Ɣ� 2SWLFDO�PLFURVFRS\�H[SHULHQFH�SUHIHUUHG

Ɣ� $�SDVVLRQ�IRU�VFLHQFH�DQG�HGXFDWLRQ�
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Primary Responsibilities:

Under the direction of the North Pacific Research Board (NPRB),
provide leadership for a nationally recognized scientific organization to
maintain and enhance the organization’s reputation for excellence in
marine research. To meet this goal, manage the staff and established
processes to administer sub-awards with funds made available to the
Secretary of Commerce from the Environmental Improvement and
Restoration Fund (EIRF). EIRF funds provide for Federal, State, private
and foreign organizations or individuals to conduct; research activities
for cooperative marine research projects and activities on, or relating to,
the fisheries or marine ecosystems in the North Pacific Ocean, Bering
Sea, Gulf of Alaska and Arctic Ocean (including lesser related bodies of
water) as set forth at 43 U.S.C. §1474d(e)(1) and in accordance with
criteria and priorities for grants established by the North Pacific Research
Board, as set forth at 43 U.S.C. §§1474d(e)(2) and (e)(4)(B).

Specific Duties:

Work jointly with the parties of the Memorandum of Understanding
pertaining to the North Pacific Research Board (NPRB) and the North
Pacific Marine Research Institute; the U.S. Department of Commerce,
National Oceanic and Atmospheric Administration (NOAA), and the
Alaska SeaLife Center to meet the overall objectives of the EIRF.

Employ and manage NPRB staff and contractors in accordance with
relevant laws and regulations to assist in achieving the duties and
responsibilities outlined in this scope of services.

Develop the annual work plan formulation process to generate budgets
for the operation and administration of all research, education, and
administration activities, and submit these timely for NPRB approval,
together with all proposals for grant funding; track and report on the
work plan in synchrony with Board meetings.

Manage the overall NPRB budget, and track and report on the budget in
synchrony with Board meetings.

Provide NPRB with all information necessary to approve research,
education and demonstration projects in accordance with 33 U.S.C.
§2738 and oversee implementation and monitoring of all approved
grants to ensure compliance and timely conduct; report to Board timely
on issues associated with grant implementation.

Work with and for the Board, including working at the direction of the
Board to develop standard operating procedures, science and strategic
plans, and other policies for ultimate NPRB approval and oversee their
implementation by staff, consultants, and contractors.

Provide oversight of scientific guidance provided to the Board and
scientific peer review of grant requests via the Science Panel; implement
and administer grants, programs and projects, and perform such other
science review functions as may be required by the Board.

Coordinate Advisory Panel meetings and reports to the Board and foster
community and public input to the Board as appropriate.

Oversee a public process of communications and outreach and develop
a biennial report of NPRB activities for Board approval. Oversee, in

Executive Director, North Pacific Research Board

Congress created the North Pacific Research Board in 1997 to recommend marine research
initiatives to the U.S. Secretary of Commerce, who makes final funding decisions.

conjunction with the ASLC HR manager, performance appraisals of 
NPRB staff; submit to the Executive Committee an annual performance 
report for this position and meet annually to agree on personal business 
goals and priorities for the year ahead.

Represent the Board at appropriate public, professional, and scientific 
meetings and symposia.

Ensure compliance with applicable laws and regulations and work with 
the Fiscal Agent for the NPRB (the Alaska SeaLife Center) to ensure 
compliance with all Federal, State and local regulations pertaining 
to NPRB operations; comply with all NPRB policies, procedures, and 
programs and all ASLC financial agent requirements relating to human 
resources, fiscal management, risk management, etc.

Perform other related duties as assigned from time to time by the 
Executive Committee.

Physical Requirements:  The physical demands described are 
representative of those that must be met by the employee to 
successfully perform the essential functions of this position. Reasonable 
accommodations may be made to enable individuals with disabilities to 
perform the essential functions.

Minimum Skills and Qualifications:

Proven/strong managerial and leadership skills; team building; and 
strong interpersonal skills; At least 10 years experience at a senior 
level in research and/or organizational management with 5 years of 
program-level supervisory experience; Proven communication and 
interpersonal skills - must be able to communicate effectively, internally 
and externally, to multiple audiences; Leader and facilitator – ability to 
motivate, influence, and develop capacity in others to create conditions 
that elicit passion, commitment, and best in class work that builds the 
reputation of an organization; Proven emotional intelligence (i.e., ability 
to appropriately perceive, use, understand, and manage the emotions of 
oneself and others); and a Bachelor’s degree in a field related to science, 
business, law, administration, fisheries, or environmental research.

Preferred Skills and Qualifications:

A postgraduate degree in a field related to science, business, 
law, administration, fisheries or environmental research; A record 
of accomplishment with a particular emphasis on oversight of 
multidisciplinary research that has management applications; Solid 
understanding of issues relating to marine ecosystems, including current, 
key, and developing issues; Experience working with and for a board 
of directors; Ability to work effectively with key government, private 
and academic institutions; Current knowledge of key government and 
academic institutions and partners in marine science and management, 
including fisheries, oil and gas, tourism and other marine industry 
organizations; Demonstrated experience with business and financial 
management; Demonstrated partnership-building experience with 
diverse political environments at State, National and International levels;  
Able to work with confidential information and diverse stakeholders; Be 
alert to opportunities, be innovative, entrepreneurial, and take on new 
challenges in a manner that supports and reinforces the priorities of the 
Board; and Be of the highest levels of character and ethical behavior.

This is a regular, full-time position equivalent to the GS-15 level in federal service.

Candidates should submit a letter of application, curriculum vitae, a two-page summary of their philosophy on guiding collaborative 
research and contact information for four references at

http://alaskasealifecenter.gatherdocs.com/apply?listing_id=2382

Applications will be accepted through June 24, 2016 and review of applications will take place in July 
with an anticipated start date of no later than October 21, 2016.

NPRB is committed to affirmative action, equal opportunity and the diversity of its workforce.



BIOMEDICAL SCIENCES

Career Awards for Medical Scientists: 

Five-year awards for physician scientists provide 

$700,000 to bridge advanced postdoctoral/

fellowship training and the early years of faculty 

service. This award addresses the on-going 

problem of increasing the number of physician 

scientists and will help facilitate the transition  

to a career in research.

Collaborative Research Travel Grants:  

Provide up to $15,000 in support for 

interdisciplinary biomedical researchers  

from degree-granting institutions to travel  

to a laboratory to acquire a new research 

technique or to facilitate collaboration. 

DIVERSITY IN SCIENCE

Postdoctoral Enrichment Program: Provides 

$50,000 over three years to support the 

development of underrepresented minority 

postdoctoral fellows in biomedical research.

INFECTIOUS DISEASES 

Investigators in the Pathogenesis of 

Infectious Disease: Five-year awards provide 

$500,000 for opportunities for accomplished 

investigators at the assistant professor level to 

study infectious disease pathogenesis, with a 

focus on the intersection of human and 

microbial biology. The program is intended to 

shed light on the overarching issues of how 

human hosts handle infectious challenge. 

INTERFACES IN SCIENCE

Career Awards at the Scientiic Interface: 

Five-year awards provide $500,000 to bridge 

advanced postdoctoral training and the early 

years of faculty service. These awards are 

intended to foster the early career development 

of researchers with backgrounds in the physical/

mathematical/computational/engineering 

sciences whose work addresses biological 

questions. BWF has moved to a self-nomination 

format for this award.

Grant Programs
POPULATION AND LABORATORY  

BASED SCIENCES

Institutional Program Unifying Population and 

Laboratory Based Sciences:  

Five-year awards provide $2.5 million to  

unite population-level and laboratory-based 

biological sciences. The award supports the 

training of researchers working between existing 

research concentrations in population approaches 

to health and in basic biological sciences. The 

goal is to establish interdisciplinary training 

programs by partnering researchers working in 

disparate environments and intellectual frameworks.

REGULATORY SCIENCE

Innovation in Regulatory Science Awards: 

Provides up to $500,000 over ive years to 

academic investigators who are addressing 

research questions that will lead to innovation in 

regulatory science, with ultimate translation of 

those results into improving the regulatory 

process. These awards are intended to provide 

support for academic researchers developing 

new methodologies or innovative approaches in 

regulatory science that will ultimately inform the 

regulatory decisions the Food and Drug 

Administration (FDA) and others make.

REPRODUCTIVE SCIENCE

Preterm Birth Initiative: Provides $600,000 

over a four-year period to bring together a 

diverse interdisciplinary group with the more 

traditional areas of parturition research to address 

the scientiic issues related to preterm birth.

For complete program information, including 

deadlines, please visit www.bwfund.org

SCIENCE EDUCATION

Career Awards for Science and Mathematics 

Teachers: Five-year awards provide $175,000 

to eligible science or mathematics teachers in 

the North Carolina public primary and secondary 

schools. The purpose of this award is to recognize 

teachers who have demonstrated solid knowledge 

of science or mathematics content and have 

outstanding performance records in educating 

children. The award is a partnership between the 

North Carolina State Board of Education and BWF.

Student Science Enrichment Program:  

Three-year awards provide up to $180,000  

to North Carolina nonproit organizations, 

including public/private schools, universities, 

colleges, and museums. This program supports 

creative inquiry-based science enrichment 

activities that occur outside the typical school 

day for K-12 students. The program’s goals  

are to nurture students’ enthusiasm about 

science, expose them to the excitement of 

scientiic discovery, and interest them in 

pursuing careers in research or a variety of  

other careers in science.

Promoting Innovation in Science and 

Mathematics: Awards provide teachers with 

funding for materials, equipment, and training  

to conduct hands-on, inquiry-based science  

and mathematics projects in North Carolina 

public schools.

The Burroughs Wellcome Fund is a private foundation 

located in Research Triangle Park, North Carolina.  

Find out more at bwfund.org
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The statistics and 
logics of universes

From Tim Stevenson

The big bang, Michael Brooks says,
should have produced matter
and antimatter in equal amounts
(30 April, p 28). But, lo, there 
seems to have been at least a  
small extra proportion of matter 
produced. I ask: could the equality
we predict be near the median
of a statistical distribution? If so, 
might that cure-all hypothesis, 
the multiverse, come to our aid? 
We might just happen to live  
in a universe in which the ratio  
of matter to antimatter lay at a 
particular point on a distribution 
of possibilities.
Prestwood, Buckinghamshire, UK

From Chris Good

Brooks’s excellent analysis of the 
anomalies in particle physics and
universal laws seems to overlook
an obvious problem: that we are 
trapped within our own concept 
of logic. Evolution has filled many
ecological niches, one of which  
is occupied by us, creatures 
displaying a conscious logic.

Is there any reason to suppose 
that this local temporarily 
applicable logic applies to the 
universe as a whole, apart from 
our concept of logic itself?
Maidenhead, Berkshire, UK

From Stephen Rowe

In an earlier life I was responsible
for the design and operation of 
computer simulations used to 
assist decision making in the oil 
and gas industry. These were as 
comprehensive and realistic as  
we could make them, within  
time and budget constraints.  
They were well regarded by all 
concerned and their results were 
used to help make multimillion-
dollar real-world decisions.

But if you looked closely at 
some of the underlying modelling
assumptions, you might discover
some inconsistencies – anomalies
even. The anomalies Brooks 
describes might indicate that we 

are living inside a computer
simulation: one built in some
haste, to a budget!
London, UK

Quirky QWERTY on
the other hand

From Gerald Legg

Chris Baraniuk describes the
layout of QWERTY keyboards
influencing the way we feel about
words (30 April, p 23). Could there
be a link with the handedness of
the brain when it comes to typing
positive emotional words with
a higher ratio of letters that fall
on the right side of the QWERTY
keyboard? Speech production
and language comprehension
are processed in Broca’s and
Wernicke’s areas of the brain
respectively. In right-handed
people these are often located in
the left side of the brain, which
has more control over the right
side and is said to primarily
process positive emotions.
Hurstpierpoint, West Sussex, UK

Hemispheres hear
handedness

From Len Freeman

Margaret Scott wonders why she
prefers to listen with her right ear,
even though this is more awkward
for a right-handed person (Letters,
23 April). I have always used my
left ear. I recently had a hearing
test that showed my right ear is
poorer at picking up the high
frequencies needed to distinguish
between consonants. Maybe it’s
just that her right ear is, too, a
better receiver?
Cambridge, UK

From Michael Fream

I too am right-handed, but I have
to hold the telephone to my left
ear. The hearing is just as good
in my right ear but I have trouble
interpreting what I hear.
Toolleen, Victoria, Australia

Some sleeper to
watch over me

From Keith Macpherson

You report research finding that
when sleeping away from home
half your brain is still awake
(30 April, p 14). Many years ago
I experienced another similar
phenomenon and wrote it off
to the same hypothesis.

I am not a good sleeper at the
best of times and I concluded that,
with a wife and children asleep
in the house around me, I have
been suffering from what I called
“nightwatchman duty”. A few
years ago, when my mother and
father were house guests with us,
for those few nights I slept
soundly. I reckon I was reverting
to childhood and delegating the
nightwatchman duty to my dad.

Worryingly, he reported that
he had slept soundly.
Houston, Renfrewshire, UK

Body rhythms and
‘ordinary time’

From Bob Berghout

Catherine de Lange reports
research into body rhythms,
particularly in relation to food
intake (16 April, p 30). This
reminded me of work on fox
activity rhythms done 16 years 
ago by my daughter Mani 
Berghout for her PhD thesis.

She reasoned that foxes could 
not care less about abstract clock 
time or the position of the stars. 
She also observed that human 
societies have often used dual time 
systems, such as astronomical 
time and what some called 
“ordinary time”. In the latter, an 
hour was simply one-twelfth of 
the time from sunrise to sunset. 

When she looked at the foxes’ 
activity rhythms based on this 
ordinary time she found far more 
regularity than when based on 
astronomical time. How about  
a study comparing the effects of 
time of eating in countries at low 

letters@newscientist.com                @newscientist                newscientist

LETTERS

Autism, empathy 
and compassion

From Ametrine Lavender

Asanautisticwoman, I readyour

articleonempathywithgreat

interest (14May, p 33). I wonder if 

the researchers have considered 

extending their study to autistic 

people’s experiences?

In recent years there has been 

recognition that many autistic 

people do not fail to experience 

empathy for other people’s

mental and emotional states, as

was previously thought – but that 

we may instead be hyper-aware, 

and instantly overwhelmed by 

them, leading to immediate 

shutdown to protect ourselves 

from the excessive stimulus.

The effect is so great that we 

do not have a chance to classify 

the emotion, so we may be seen 

to react as though unaware, or to 

be avoidant in terms of verbal or 

physical response and contact.

Interestingly, you report that 

Buddhist practice of training in 

compassion can help to overcome 

overwhelming empathy. I lived in 

Buddhist centres for three years 

and I met a lot of autistic people 

there. I had assumed the ethics 

and clear logical structure were 

the main attractions. It would 

stand to reason that the practice 

of developing compassionate 

mind states would also be helping 

to protect autistic Buddhists from 

constant emotional overload.

Hebden Bridge, West Yorkshire, UK

EDITOR’S PICK

To read more letters, 

visit newscientist.com/letters
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latitudes and at high latitudes, 
where astronomical and common
time are quite distinct?
Newcastle, New South Wales, 
Australia

Ignorance is bliss 
with privacy rules

From Robert Doyle
You say that people give up their
information without choosing
to, and without realising it (7 May,
p 5). It is more likely that most  
give it up without understanding.

You can explain something  
to someone, but you cannot 
understand it for them. Even if 
Google and other companies were
to spend millions of dollars trying
to better educate the masses 
about what they were doing with 
their information, sadly the 
majority would not understand  
it and we would still be left with 
their anger.

I say ignorance is bliss for most.
That there are some people who 
understand and watch over us is 
enough. Keep up the good work.
Toronto, Ontario, Canada

A fitting challenge
for artificial minds

From Bill Moody
Mary Midgley describes a Go 
grandmaster being defeated by “a
conspiracy of all known previous
grandmasters, ably helped by a 
similar conspiracy of experts in
computer programming”(Letters,
16 April). Having only ever been
able to complete two computer 
games, I have long suspected a 
conspiracy among game 
designers. If we humans want  
to get our own back, perhaps we
should try to build an artificial 
intelligence to play “Mornington
Crescent” as featured in I’m Sorry
I Haven’t a Clue on BBC Radio. As
devotees understand, revenge is a
dish best served at Colliers Wood.
Leeds, West Yorkshire, UK

Misleading needles
in haystacks

From Bruce Denness
Ray Hinks wonders whether 
searching through all knowledge

metformin for type 2 diabetes. It 
seems to me that the device would 
be most useful as a continuously 
monitoring blood-glucose sensor, 
that could be paired with an 
insulin pump for people with 
type 1 diabetes.

In that case, the technology
could be deployed within a year
or so, without any need for a
drug delivery system. Existing 
continuous blood-glucose 
systems are quite expensive and 
require costly sensors, which are 
not supplied free on the NHS and 
must be replaced every few days.
Stapleton, Shropshire, UK

A military mine by 
any other name

From R.T. Lewis
David Hambling says “persistent 
drones could sit on buildings or
trees and keep watch indefinitely”
(16 April, p 18). When is a drone 
that sits in wait for its victim not  
a military mine?
London, UK

For the record

■ Petrol-headed: we meant to say 

that before mass car ownership,

gasoline was a worthless by-product

of kerosene lamp oil (14 May, p 5).

■ The number of people killed in road

accidents in Great Britain each year is

about 1800 (14 May, p 22).

■ We have decided. It would have 

been better to say that Kurt Gödel 

showed that even if we add an axiom 

to make previously undecidable 

mathematical statements decidable, 

this will still leave other problems that 

are undecidable (14 May, p 9).

Letters should be sent to:  

Letters to the Editor, New Scientist,  

110 High Holborn, London WC1V 6EU  

Email: letters@newscientist.com 

Include your full postal address and telephone 

number, and a reference (issue, page number, title) to 

articles. We reserve the right to edit letters.  

Reed Business Information reserves the right to  

use any submissions sent to the letters column of 

New Scientist magazine, in any other format.

to find hidden links, such as that 
apparently between the rate of
dementia and season of birth,
is beyond the ability of a human
polymath (Letters, 9 April). The 
sifting of all knowledge almost 
certainly is: but that shouldn’t
deter more specific searches for 
possibly unexpected correlations.

I am reminded of a statistically 
significant positive correlation 
between the season of birth of car 
thieves and that of their victims, 
which I found in records held by 
Avon and Somerset Constabulary. 
Perhaps legitimate owners and 
thieves share preferences for
particular models according to 
their zodiac sign? Whether that 
says anything about astrology
at large is another matter.
Whitwell, Isle of Wight, UK

Graphene sensor
for diabetes control

From Mike Whittaker
Your piece about graphene smart 
patches for monitoring diabetes 
(26 March, p 24) focuses on 
automatically releasing 

“A wish come true? As a visual thinker I can often 
sketch a CD cover but don’t remember the name”

TOM GAULD

Marieke van Grootel enthuses about the possibilities for 

a sketch-based search engine (21 May, p 22)
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FEEDBACK’s memory is stirred by

Andrew Brooker, who writes that

some years ago we mused upon the

gradual but inexorable disappearance

of teaspoons in shared houses,

and wondered whether this was

a quantum effect.

“I have noticed during the course of

an experiment lasting several decades

that every time I finish the washing

up and pour all the hot water from

the bowl, there are always a couple

of spoons left in the bottom,” writes

Andrew. “Curiously, this phenomenon

doesn’t occur in the dishwasher.”

Feedback is left to wonder if these

are our readers’ missing teaspoons,

somehow resurfacing in Andrew’s

washing up bowl. Is this what Einstein

meant by spooky action at a distance?

IF YOU read the UK government’s
Home Office pamphlets for fun
(and who doesn’t?), you’ll no
doubt be aware that HM Passport
Office’s Introducing thenew
UKpassport designoffers some
novel – if impractical – new units
of measurement.

The new passport depicts the
SS Great Britain which, we are
told, could carry “1,200 tons of
coal – the same weight as nearly
35 million passports”. This figure
is “more than the UK population
at the time it launched”, remarks
Henry Bainbridge. Also shown is
the London Underground, whose
network covers 402 kilometres – a
distance we would need 3 million 
passports laid end to end to match.

Maybe HM Passport Office 
could make things a bit more 
practical by issuing much larger, 
heavier passports?

DURING a recent holiday to Beijing, 

David Rapley stayed in a hotel that 

bore a stern warning in the lobby: 

“In case of fire and earthquake, do 

not use the lift”. 

David tells us that although he  

was relieved that guests were 

permitted to use the elevators in the 

event of either of these catastrophes,

he wonders if we are aware of “any

other events where one should

beware of a cumulative effect?”

MARY BRIDSON reports the
discovery of a passive-aggressive
label sewn into her own clothes.
“My super-ventilating sports
shirt has a tag that says ‘Wash
this when dirty’,” she writes. “I
can’t decide if it is accusing me
of laundry-mania, or is a subtle
hint not to run around stinking
to high heaven.”

OUR inbox is awash with reports of

nature’s surprising smells. Feedback’s

desire to pursue carpentry as a hobby

is tempered by Nina Dougall’s report

on the aromatic state of certain

types of wood. She writes that “as

a woodworker I can assure you that

Queensland rosewood smells exactly

like hot horse manure when sawn”.

Meanwhile, “a pretty central

Australian wattle known as gidgee

smells like cat urine when wet, and

its neighbour the dwarf eucalyptus

mulga smells strongly like human

excreta when disturbed.”

Should campers bed down near

either shrub, she says, a light

overnight shower is enough to have

them moving promptly in the morning.

“It is an unexplained joke to tourists

when camp toilets are named the

Gidgee and Mulga rooms, a bit like

his and hers.”

MORE odorous trees are available
for those beyond Australia. “The
bark of Jeffrey pines, a majestic
tree found in western parts
of North America, smells like
cream soda – vividly and mouth-
wateringly,” writes Ben Haller.

On the other hand, he says,
Callery pear trees were once quite
popular with urban arborists, but
the species has fallen from favour
since it became widely known
that the blossoms give off a strong
semen-like scent.

And while Ginkgobiloba is a
perennial favourite among fans of
herbal supplements, the seeds of
the plant are far less appetising,
with a perfume “often described
as smelling like vomit”.  

ANDREW UNDERWOOD (a variety we 

are sure smells wonderful) takes us 

into the marine olfactory realm: “The 

strangest scent I know of is the

argentine fish, which smells of fresh

mown grass when freshly caught,”

he writes.

It is regarded as an unwanted trash

fish by Scottish trawlermen out of

Glasgow, he tells us, yet is delicious

when grilled, taking on the taste of

trout, to which it is distantly related.

“I used to mince up trash fish like

these to feed to flatfish at the White

Fish Authority’s experimental fish

farm that operated near Hunterston

nuclear power station,” says Andrew.

“At one time I dreamed of getting

rich by selling argentines as a

substitute for trout. The fish is very

attractive, and if it weren’t for the

weird smell before cooking, I am

sure it would be widely eaten.”

FINALLY: sliced in sandwiches,
they are a staple of English
picnics, but if you catch a whiff
of cucumber while exploring the

woods in the eastern US you’d
best watch where you tread.
This aroma is also the smell that
venomous copperhead snakes
emit when startled.

Terence Kuch tells us: “I have
smelled copperheads in the
undergrowth before being able
to see them.” A good thing too:
given the snakes’ ability to blend
in perfectly with its surroundings,
this is likely to be the only
warning you’ll get. 

For more feedback, visit newscientist.com/feedback

FEEDBACK

You can send stories to Feedback by 

email at feedback@newscientist.com. 

Please include your home address.  

This week’s and past Feedbacks can  

be seen on our website.

Sophie Riley is reliably informed by the Sydney 
Morning Herald that “the remaining wild 
population of the orange-bellied parrot weighs, 
in total, as much as 1½ litres of milk”. Fancy that.
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THE LAST WORD

Fly me to the moon 

Is it possible to relocate the 

International Space Station out of its 

current orbit and land it on the moon?

■  Theoretically yes, but 
practically no. To move 
something from low Earth orbit 
to the orbit of the moon requires 
an increase in speed of about 
3.2 kilometres per second. When 
it gets near the moon, it will be 
travelling faster than 2 kilometres 
per second relative to the moon – 
so this would have to be reduced 
to zero to allow a soft landing. 
The amount of conventional fuel 
needed for such accelerations and

decelerations would be more than
the mass of the International
Space Station itself, and this fuel
would have to be delivered to it
from Earth or a source in space.

But the thing that makes it
practically impossible is that you
would have to bring the whole
ISS down softly. The gravity on
the moon is much less than on
Earth, but this would still require
attaching rockets all over the
station and having them fire
together. And even if it were
possible to land the ISS on the
moon without breaking it, it is
not designed to sit on a surface,
even under weak gravity.
Eric Kvaalen

Les Essarts-le-Roi, France

Cancelled out

In early November, UK airports 

cancelled many flights because  

of heavy fog. But why does fog  

still disrupt aircraft departures  

and arrivals? Surely we have the 

technology to prevent this.

■  During normal landings, 
pilots take over manual control 
of the aircraft at or above a 
“decision height”, which is 
typically 200 feet above the 
runway. When the cloud base 
is lower than this, or when fog 
reduces the surface visibility, 
modern airliners are indeed 
capable of landing themselves.

However, because air traffic
controllers are unable to visually
confirm that the preceding
aircraft has vacated the runway,
they increase the spacing between
landing aircraft. Likewise, to
prevent interference to the
landing-system transmitters,
controllers don’t allow
departing aircraft to queue up
at the end of the runway, so the
rate of take-offs is also affected.

This reduces the number of
aircraft that can take off and land
per hour. At very busy airports
that are operating close to the
limit of their runway capacity, the
only way to achieve a lower take-
off and landing rate is to cancel
some flights and delay others.

For this reason, less-busy
airports are less likely to have
delays and cancellations during
periods of poor visibility. Airports
such as Heathrow and Gatwick,
which plan some of the highest

number of take-offs and landings
per runway per hour in the world,
are particularly hard hit.
Steve Broadbent

Carterton, Oxfordshire, UK

And just when you thought it was

safe to get back in a plane – Ed

■  In 1972, I made my first flight  
in a large commercial aircraft –  
a VC10. As a glider pilot, I was 
interested to see how the pilot 
would make his approach and 
landing at Dulles Airport near 
Washington DC. 

I had a window seat, it was a 
clear day and I watched as we 
came in with a long, low, sweeping
approach and finally came to a
stop at the far end of the runway.
“Curious,” I thought. The pilot
then announced:“Ladies and
gentlemen, I thought you would
like to know that this aircraft
is fitted with equipment that
enables it to land by itself in fog,
so I thought I would give it a go.
It failed!”
Brian Cordon

Matlock, Derbyshire, UK

Picked clean

Although it seems to be frowned on in

polite company, is it in fact necessary

to pick your nose to keep it clear and

functional? Nobody likes their nose

to be dirty or uncomfortable, so why

is nose-picking such a taboo area in

many cultures?

■ I don’t imagine it is necessary
to keep nasal passages clear at

all times. The annoyance 
experienced by people with a 
partially blocked passage suggests 
a deeper story. Somewhere in our 
past, there may have been nasal 
parasites (adult, larvae or eggs) 
we would have been smart to 
eliminate before they travelled 
further into the sinuses. A clean 
nose was a safe one.

There’s a stronger case for  
the taboo of nose-picking. It fits 
with a more general taboo against 
bringing hidden bodily tissue  
or products into sight. We swish 
saliva around our mouths all the 
time, yet react with disgust when 
it emerges as spit or drool. And it’s 
the same for earwax or dandruff. 

“Wrong things in the wrong 
place” can cause contagion and 
they are full of microbes, even 
if not necessarily pathogenic 
ones. You don’t have to be in 
danger of contracting Ebola to 
be wisely wary of bodily fluids 
and nasal contents.
Louise Fabiani

By email, no address supplied

This week’s question

ICE-COOL ELEGANCE

The clink of ice in the glasses of 
water was elegant but noticeable 
in a plush restaurant I visited 
recently. It seemed different to 
ice clinking in glasses at home. 
The ice was transparent with 
no bubbles. Could there be 
something about the glass or ice 
that might make a difference?
Petra McKinnon

Gloucester, UK
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“The amount of fuel needed 
to carry the ISS to the 
moon would be more than 
the mass of the station”
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