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FROM THE 
EDITOR 

Although lockdown is easing, the world we used to know 
still seems a long way away. Indeed, as I write this, one 

ll'ffiiaooi"6ii��� city in the UK is seeing its lockdown measures return 
because its infection rates spiked. And now, three months 
after we first entered lockdown, I have to admit I might be 
finding it hard to adjust to this new way of life. I've tried 
and failed to impose any kind of meaningful routine -

besides the nine to five - on my life. My sleep is flaky, my energy 
levels are waning and my fitness has melted away. And then there's 
my diet: I visit the fridge so often that I should probably just give in 
and set up my desk next to it. 

Anyway you're not here to hear me moan. It seems I'm not the only 
one with routine on the mind. By coincidence, this issue both of our 
columnists, Michael and Aleks (p63 and p64), approach the topic 
from their own perspectives and reveal the importance of a certain 
level of routine in your life.  Have a read, and maybe try adding some 
small habits into your day to day if, like me, you're getting a bit fed 
up. On Michael's advice, I've started going for a walk first thing, to 
improve my energy levels and sleep. And I reckon it's working. 

In the meantime, if you haven't been checking in with us online
you should! We've got the latest news on the COVID-19 pandemic, as 
well as a brilliant weekly podcast that'll explain the most important 
ideas in science. We've even started our very own book club that's 
free to j oin. Come and find us at sciencefocus.com 

Enjoy! 

Daniel Bennett, Editor 

WANT MORE? FOLLOW SCIENCEFOCUS ON f FACE BOOK � TWITTER ® PINTER EST � INSTAGRAM 

JUANITA BAWAGAN 
Why are so many BAME 
patie nts dying from 
COVID-197 Science writer 
juanita picks apart the web 
of factors �p30 

DR CHRISTIAN JARRET T 
There are certain ideas from 
psychology we take as given. 
But, as psychology writer 
Christian explains, these 
ideas don't a lways stand up 
to scrutiny. �p70 

DR STUART CLARK 
The idea of a base on the 
Moon seems fantastical, but 
there are real plans to start 
scouting for a lunar outpost 
Stu finds out more. �p54 

MICHEAARON 
As NASA prepares to launch 
Mars Perseverance, planetary 
scientist Miche tells us how 
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Planet �p66 
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How They Made Us 
Doubt Everything 
The first of a 10-part 
series telling the story of 
how public and media 
perceptions of climate 
change were infiuenced by 
big name oil companies. 
BBC Radio 4 
Mondays at 1:45pm, 
starting 27 July 

27 July, Bpm 

OTECT THE NHS 
Us ing time-lapse fi lmography, A Wild Year 
shares the beauty of all four seasons 
across iconic regions of the British 
countryside: the Pembrokeshire Coast, the 
North York Moors and the Fens. 
Available on BBC iPiayer 
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In need 
of a comb 
LEMBEH,INDONESIA 

This unusual- looking fish 
is ca l led a striated frogfish 
(Antennarius striatus), due 
to its stripy exterior, but 
it's also known as the 
hairy frogfish .  In fact, the 
'hairs' that cover the fish 
are actually smal l sp inu les 
-semi-flexible, thorn-l ike 
spikes. The fish only grows 
to a little over 20cm in  
length, but  is capable of 
consuming prey that's as 
big as itself. 

To catch that prey, the 
hairy frogfish uses a 
modified dorsal fin on 
its forehead, cal led an 
i l l ic ium. At its tip is a lu re, 
which mimics a worm 
and acts as bait to draw 
the prey towards the 
frogfish's mouth. 

The hairy frogfish l ives 
on coral reefs in the 
Ind ian, Pacific and Atlantic 
Oceans and is able to 
change its colour to b lend 
into its surround ings. But 
with ocean temperatures 
rising and pH levels 
dropping, the hairy 
frogfish's habitat is at risk 
of coral b leaching. As the 
coral loses its colour, the 
frogfish must also become 
paler so that it remains 
camouflaged. 

NADIAALY 

VISIT US FOR MORE AMAZING I MAGES: 

@ SCIENCEFOCUS 
� BBCSCIENCEFOCUS 
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Under a 
bell jar 
PARIS, FRANCE 

In june, restaurants and 
bars in France opened for 
the first time in  nearly 
three months. Around the 
corner from the Louvre 
Museum in Paris, the 
H.A.N.D restaurant 
welcomed d iners with 
food, dr ink and these new 
pieces of decor. 

The PLEX'EAT 
protective 'bubb le' was 
created by French 
designer Christophe 
Gernigon to he lp prevent 
the spread of COVID-19. By 
sitting under the bubb le, 
customers p rotect not 
only themselves, but also 
other diners and waiting 
staff too. 

"When I saw proposals 
to p lace Plexiglas d iv iders 
on restaurant tables, it 
gave me the im pression of 
being in  a p rison vis it ing 
room," says Gernigon. 
''l to ld myself that I had to 
imagine a more beautiful, 
attractive object. Even if 
we don't want to remain 
indefinitely under a be l l  
jar, the PLEX'EAT 
protective bubbles let 
restaurants open rap id ly 
in  total secu rity." 

EYEVINE 

VISIT US FOR MORE AMAZING IMAGES: 

® SCIENCEFOCUS 

� BBCSCIENCEFOCUS 
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Love to learn 
I n  rep ly to 'A learning cu rve' by 
A leks  Krotoski  (May, p62) I th ink 
parents can often underest imate 
the impact they already have on 
the i r  c h i l dren's education  and 
general upbr ing ing in  everyday 
l ife. Just because there's n o  schoo l  
for ch i l dren to go to at the 
moment, it doesn 't mean they're 
going to become complete 
monsters. That be ing said, it's 

WRITE IN AND WIN! 

understandab le for parents to feel 
l i ke they now have a vastly 
i n c reased workload to hand le .  

It's fai r  that parents are  fee l i ng  
pressure at the moment, but they 
shou ld  also remember that 
ch i l d ren can have a fasc i nat ion i n  
any  number  of th i ngs and  so, 
whatever dec i s ion  the parents 
do make, it's l i kely to have a 
posit ive im pact. 
liwilymJones, age 17 

The writer of n ex t  iss ue's Letter Of The Month wins a 
TomTom GoPremium sat-nav. T his sat-nav d evice gives 
you trusted road and traffic guidan ce, hel ps you avoid 
traffi c jams, and  even lets you pick attracti ons and 
s ceni c routes for an  inspi r ing  road trip. Plus ,  you can 
share your l ocation , n oti fi cati ons and ETA with l oved 
ones , so you can keep your mobil e safel y i n  you r p ocket. tomtom.com 
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In the name of science 
Read ing the news story about a leg being 
transplanted onto a rat (Apri l ,  pl4), I f ind it 
disturbing to th ink that researchers stil l th ink 
it's okay to remove and replace l imbs from 
innocent animals al l  in the name of science. 
Humans are not superior to other animals. 
Just because we can, doesn't mean we shou ld .  
Shannon Rlpsher 

No easy answer 
The art ic le by Col in Barras on the carbon cost 
of eating meat vs vegan l ifestyles (Apr i l ,  p62) 
was thought-provoking, especial ly the 
comparisons between different food sources. 
But there i s  a problem in  converting pasture 
for growing c rops. I l ive in  Scotland, where 
much of the land is totally unsuitab le for 
grow ing crops. Even trees f ind it di ff icu lt to 
take root in many areas. However, we do have 
huge numbers of cattle that p roduce mi lk  as 
wel l  as beef, and sheep that produce wool as 
wel l  as mutton. Farmers here rely on their 
animals to provide their i n come. 

There is no s imple answer to the problem 
of the greenhouse effect, but any solution 
must take into account the people and l ives 
being affected by any arbitrary changes to 
farming p ractice. 
Kathy Turner 



If only they wore sunglasses 
The Q&A sect ion of your  June issue 
ment ioned a study i n  the Czech  Repub l i c  
and Germany (p82) that reported that dogs 
tend to poo a l ign ing themse lves with the 
north-south ax is of the Earth's magnetic 
f i e l d .  I have my own theo ry. They poo  
fac ing north to avo id  having the  Sun  in  the i r  
eyes wh i l e  go ing about the i r  bus i ness and 
because they feel safe r be ing ab le  to see 
any approach ing  p redators, from at least 
one d i rect ion anyway. If re sear chers in  the 
southern hemisphere had the time to do a 
s im i lar study, I suspect they might f ind dogs 
a l igned themse lves with the Earth's 
magnet i c  f i e ld  but fac ing south.  
Ken Evans, Shrewsbury 

Silver lining 
I am the f i rst to app laud the cou rage of our  
NHS staff who r isk the i r  l ives to save ours .  
Every Thursday has become iconic of th is 
gesture.  My heart goes out to a l l  those who 
have lost loved ones to (what Bor is  Johnson 
descr ibed as) the "i nv i s ib le  mugger". 
However, the med ia seems to have 
forgotten the important s i lver l i n i ng  of the 
changes in  the env i ronment for  the better, 
l i ke c l earer sky at n ight, the dawn chorus  
sounds  l ouder, and of course po l l utants are 
down.  This i s  someth ing to ce leb rate. 
Francisco Mesa, Cornwall 

It has indeed been nice to hear the sounds of 
birds where there was once the sound of 
cars. And, with regards to c limate change, 
there have been a number of different 
analyses that show emissions this year wil l  
fal l  by 4-8 per cent, somewhere between two 
and three bi l l ion tonnes. But it's important to 

m note that we've sti l l  got a way to go before 
� we get to net zero emissions, as laid out by 
� the Paris Climate Agreement. :;; 
> 
f- There are some other areas of science 
� where lockdown has provided researchers 

Less traffic noise and better 

with an unexpected opportunity - you can 
read a piece on this very subject on our 
website: bit.ly/lockdown-research 
Amy Barrett, editorial assistant 

BBC Science Focus 

Oops ... 
In your May 2020 issue, I read the phrase 
"Noth ing phases them" ('A learning cu rve', 
p62). Real ly? At first I thought it was going to 
be some c l ever homophone joke, or  about 
phase sh ift ing but no, that was the actual 
phrase. Just in case you have no idea what 
I 'm on about, the word is 'fazes'. 
Jeremy Child 

All  right, al l  right, our hands are up, Jeremy! 
We're currently working remotely from 
home, without the ability to check proofs as 
well as we could in the office. Of course the 
correct word should have been 'fazes'. We 
can only blame our mistake on the lack of an 
office biscuit tin to fuel us when the blood 
sugar levels drop. 
Alice Lipscombe-Southwell, managing editor 
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Ever noticed how sometimes it 
seems that everybody is shouting, 

but no one is listening? 

Welcome to a new wa 
of tal kin • 

From Psychologist Tim Harkness comes ten rules 
for those difficult conversations to help you listen, 
persuade, respond, adapt and - most importantly 

-keep the conversation progressing. 

Available from Waterstones.com 

10 Rules 
for 

Talking 

An Expert's 
Guide to 

Mastering Difficult 
Conversations 

Humans are ca�able of far 
more than we are currently 

led to believe. 

Simon Roberts 

We just have to stop thinking and 
start trusting our bodies. 

Out now in audiobook 



OUT OF YOUR SHELL 
Sea snai l  venom inspires 
d iabetes treatment plG 

IN DEEP WATER 
Toxic mercury found in  
the Mar iana Trench p17 

A CHANGE OF TUNE TOUGH CRITICS 
B i rds take their songs to Primates dis l ike accurate 
new areas after wi ldfires plS cartoons of themselves p19 

DISCOVERIES 
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News 
in brief 

EMOTIONAL SENSITIVITY 
IS PARTLY IN OUR GENES 

"Sensitivity is something we all share as a 
basic human trait," said study leader Prof 
Michael Pluess. "But we also differ in how 
much of an impact our experiences have on us. 
Scientists have always thought there was a 
genetic basis for sensitivity, but this is the first 
time we've been able to actually quantify how 
much of these differences in sensitivity are 
explained by genetic factors." 

Some people take things to heart, while others 
appear impervious to criticism. A study carried 
at Queen Mary University of London on twins 
has revealed that 47 per cent of the 
differences in sensitivity comes from our 
genes, with the rest coming from 
environmental factors during childhood. 

Astronomers have spotted what might 
be the lowest mass black hole ever 
found. Believed to be 2.6 times the mass 
of the Sun, the object was detected 
on 14 August 2019 by scientists at the 
Laser Interferometer Gravitational-wave 
Observatory (LIGO) in the US and the 
Virgo interferometer in Italy. 

Black holes form when the largest stars 
go supernova and their cores collapse 
under their own gravity. Until now, the 
lightest known black hole was five solar 
masses (our Sun = one solar mass). 

The object may turn out not to be a 
black hole. But even so, its discovery is 
still significant because it falls squarely 
into the 'mass gap', the unexplained 
interval between the lightest known 
black holes and heaviest neutron stars. 

"The mass gap has been an interesting 
puzzle for decades and now we've 
detected an object that fits inside it," 
said Dr Pedro Marronetti, of the US's 
National Science Foundation, which 
funds LIGO. "That can't be explained 
without defying our understanding 
of extremely dense matter or what we 
know about the evolution of stars." 

14 

"It left the scientists 
scratching their 
heads as to the 

identity of the object" 

Neutron stars are the remnants of 
stars that aren't quite big enough to form 
black holes. They are tiny, typically less 
than 20 kilometres wide, but extremely 
dense; the heaviest known neutron star 
is 2.5 solar masses. 

"We don't know if this object is the 
heaviest known neutron star or the 
lightest known black hole, but either 
way it breaks a record," said Prof Vicky 
Kalogera, one of the authors of the report 
announcing the discovery. 

The record-breaking object was 
detected by the gravitational waves 
produced when it merged with another 
much larger object, estimated to be 
23 solar masses, in an astronomical 
event designated GW190814. The waves 

rippled across 800 million light-years 
of space before they reached Earth and 
left the scientists that picked them up 
scratching their heads as to the identity 
of the object. 

There are a few reasons for the 
uncertainty. First, it could simply be 
that the merger took place too far away 
for light from it to be easily observed. 

Alternatively, the smaller object could 
be a neutron star - though it would have 
to be bigger than the current theory of 
neutron star formation would allow. If 
so, Kalogera thinks that the neutron star 
could have been swallowed whole and 
not torn apart, since the other object 
in the collision was so much larger. "I 
think of Pac-Man eating a little dot," 
said Kalogera. "When the masses are 
highly asymmetric, the smaller neutron 
star can be eaten in one bite." The result 
would be a collision that gives off no 
light, only gravitational waves. 

Or, if it was a collision between two 
black holes, it's unlikely the event would 
have given off any light but it would 
make the 2.6-solar-mass object the 
lightest black hole ever discovered. 
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ALTRUISTS 
Doing good does you good. Volunteers who 

help out for at least 100 hours a year live 
longer, healthier lives, a study ofl3,000 

adults carried out at Stanford University has 
found. "Humans are social creatures by 

nature. Perhaps this is why our minds and 
bodies are rewarded when we give to 

others," said lead researcher Dr Eric Kim. 

MODEST PEOPLE 
People who rate more highly on tests for 

modesty are also more likely to be happy and 
are less prone to depression, a study carried 

out at Peking University has found. 

FOOTBALL FANS 
More than 20 of the 92 professional English 
Football League clubs could face flooding in 

their stadiums by 2050 due to climate 
change, a study commissioned by the Rapid 

Transition Alliance has found. And we 
thought there was enough diving already. 

LATE EATERS 
Eating dinner later in the evening may cause 
us to pile on the pounds, researchers at johns 
Hopkins University have found. They found 

that people who ate at lOpm had higher 
blood sugar levels and that they burned less 

ingested fat than those that ate at 6pm. 

D ISCO V E R I ES sr 

judging by their diet, it seems great 
whites rar ely hunt at the surface 

A fin above water isn't 
a shark on the hunt 
A more scientific opening scene to 
the movie Jaws would look wildly 
different, as recent research has 
shown great white sharks spend 
more time feeding close to the 
seabed than previously thought. 

"The stereotype of a shark's dorsal 
fin above the surface as it hunts 
is probably not a very accurate 
picture," said University of Sydney 
PhD candidate and lead author of the 
study, Richard Grainger. 

Grainger and his team are the first 
to run a study of this aspect of the 
dietary habits of great white sharks. 
By looking at the stomach contents 
of 40 young great white sharks, the 
researchers were able to identify 
different types of prey and, knowing 
the habitats of the prey, could 
pinpoint where the sharks spent 
most of their time hunting. 

" White sharks have a varied diet," 
said Dr Gabriel Machovsky-Capuska, 
a co-author of the study. "As well as 
east Australian salmon, we found 
evidence of other bony fish including 

eels, whiting, mullet and wrasses. 
We found that rays were also an 
important dietary component, 
including small bottom-dwelling 
stingrays and electric rays." 

The only mammal found in the 
sharks' stomachs was dolphin. It's 
likely that the hunting of bigger prey, 
including other sharks, would not 
happen until the great white sharks 
have grown to 2.2 metres long, 
explains Grainger. The research 
also showed that the larger the 
shark, the higher the fat content in 
their diet. 

To review the great white sharks' 
diets, the researchers had to collect 
stomachs from deceased animals. 
These were caught in the New South 
Wales Shark Meshing Program, 
which is designed to prevent 
interactions between humans and 
sharks on 51 Australian beaches. 

The results of the study will help 
in the protection of the species, as  
well as in managing its relationship 
with humans. 
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SEA SNAIL VENOM COULD HELP TREAT DIABETES 
A new form of insulin, inspired by 
venomous sea snails, could offer better 
treatments for diabetics. The hormone 
insulin was discovered nearly 100 years 
ago and in humans, it helps regulate blood 
sugar. But some predatory cone snails use 
it as a weapon, releasing it into the water 
to cause their prey's blood glucose levels 

In numbers 

to plummet, paralysing them for long 
enough for the snail to make the kill. 
Scientists from the University of Utah 
have now combined the effectiveness 
of human insulin with the fast-acting 
potential of the snail insulin to develop 
a better, hybrid version of the hormone, 
which they call 'mini-insulin'. 

Miniature bird is the oldest 
Chinese work of art 
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Over 13 ,000 years ago,  an artist used a 
range of techniques to delicately carve this 
miniature bird out of a piece of burnt bone. 
Unearthed by archaeologists in Lingjing, 
China, the carving is the oldest Chinese work 
of art ever found. 

Humans have been creating sculptures 
since the Upper Palaeolithic (50,000 to 
12,000 years ago). The earliest are carved 
from mammoth tusk and date back 35 ,000-
40,000 years. Found in German caves, these 
record-setting examples include a lion
headed human and a Venus figurine, and 
provide early evidence of 'symbolic thought' 
- the ability to represent objects and ideas 
physically through art or ritual. 

Now, this bird figurine shows that 
sculpture was emerging independently in 
East Asia during the same period. 

The bird sculpture was discovered by a 
team of archaeologists led by Prof Francesco 
d'Errico at the University of Bordeaux, 
France. The artefact is just two centimetres 
long and incredibly well-preserved. It has a 
short neck and rounded bill, but an oversized 
tail to keep it balanced when it's stood up 
on the pedestal carved into its base. The 

Carefully carved out of bone, this 
tiny bird sculpture is thought to 
be the oldest symbolic artefact 
found in East Asia 

sculpture is thought to represent a 'passerine' 
- a  diverse group of birds that perch with an 
upright posture on feet with three toes facing 
forwards and one facing backwards. 

The researchers analysed the sculpture 
using microscopy and X-ray scanning, 
determining that it was carved from a 
mammal limb bone that had been blackened 
by heating. They also painstakingly 
reconstructed the sculpting process: the bird 
was created using four different techniques : 
gouging, abrading, scraping and incising. 

"Our analysis reveals that the Lingjing 
artist has chosen the appropriate techniques 
and applied them skilfully to faithfully 
reproduce the distinct anatomical features 
of a passerine," the researchers wrote. "The 
style of this diminutive representation is 
original and remarkably different from all 
other known Palaeolithic avian figurines."  

The researchers estimate the figurine to 
be 13,500 years old- more than 8 ,500 years 
older than other animal sculptures that have 
been found in East Asia. 
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Toxic 
mercury 
pollution 
found in 
the deepest 
trenches of 
the ocean 
The impact of heavy 
industry reaches even 
the remotest parts 
of the planet 

Human-derived mercury is a serious threat 
to the marine world and now appears to 
have infiltrated the deepest, remotest parts 
of the ocean. 

Mercury is a naturally occurring element 
that can be introduced to the environment 
through volcanic eruptions and forest fires. 
Human-derived mercury, however, comes 
from industrial activity, incineration, 
mining and energy generation. It boosts 
the amount of airborne mercury, which 
finds its way into rivers and oceans where 
it enters the food chain and accumulates 
in marine animals, with larger predators 
such as swordfish and sharks containing 
particularly high quantities. 

Mercury is toxic to humans and other 
animals, and can lead to birth defects and 
neurological problems. 

Now, two independent teams of 
scientists have found methylmercury, a 
more toxic form of mercury, present in 
fish and crustaceans captured in some of 
the deepest ocean trenches, including the 
1 1 ,000m-deep Mariana Trench. 

"This is a surprise,"  said Dr Ruoyu 
Sun, from Tianjin University, China. 
"Previous research had concluded that 
methylmercury was mostly produced 
in the top few hundred metres of the 
ocean. This would have limited mercury 
bioaccumulation by ensuring that fish 
which forage deeper than this would have 
had limited opportunity to ingest it. With 
this work, we now believe that isn't true. "  

X 
"The researchers 
concluded that the 
methylmercury 
was not produced 
naturally in the deep
sea environment" 

The researchers concluded that 
the methylmercury found within the 
creatures was not produced naturally 
in the deep-sea environment and that 
much of it is likely to have come from 
human activity. 

"We know that this mercury is 
deposited from the atmosphere to the 
surface ocean and is then transported 
to the deep ocean in the sinking 
carcasses of fish and marine mammals, 
as well as in small particles," said 
Dr Joel Blum, a geochemist from the 
University of Michigan. 

This research demonstrates the 
far-reaching impact that human 
activity can have on even the remotest 
environments and will lead to greater 
understanding about how mercury 
affects the marine world. 
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WILDFIRES CAN DIVERSIFY BIRD SON(i 
Low-intensity wildfires cause birds to flee to new 
areas, increasing the diversity of bird song within a 
forest, according to researchers in California. 

The team recorded the mating songs of over 
1,500 hermit warblers- small grey and yellow birds 
that breed on the western coast of the US. The birds 
occupy many different types of forest and have 
developed 35 dialects. "The birds were generally 
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isolated from each other," said Dr Brett Furnas, lead 
author of the paper. "I t's a bit like how Darwin's 
finches on the Galapagos became different, but of 
course I am talking about song here, a cultural trait 
which might happen quicker than with genetics." 

The researchers found that after an area is hit by 
a low-intensity wildfire, it is recolonised by new 
hermit warblers. These bring their dialect with 
them, increasing the song diversity. 



Paci fic leaping b l ennies l i ve on tropica l island reefs i n  the 
southern and cen tral Pacifi c. Thei r adul t l ives are spent out of 

water, jumpi ng arou nd rocks in the splash zone 

Like a fish out of water 
We know that life began in the water, but 
now a remarkable group of fish have given 
scientists new clues about how vertebrates 
made the leap onto land. 

There are more than 900 species of 
blennies; they are an incredibly diverse 

� group of fish, occupying a wide range 
� of habitats. Some species are fully 
UJ � aquatic, while others live in the intertidal 
§ zone - the region of the seashore that's 
� underwater at high tide and out of water 
6 at low tide - where they deal with wide � fluctuations in temperature and salinity. 
f-� Some blennies can even remain out 
o of water for hours at a time, as long as 
� they stay moist. This diversity makes 
� them really useful animals to study �- when investigating how animals moved 
� from water to land. A flexible diet and 
� behaviour is key to making the initial 
E transition, according to researchers from 
�- the University of New South Wales and the 
� University of Minnesota. 
� "Fossils can give us important insights � into how that transition might have 

unfolded, and the types of evolutionary 
adaptations it required or produced,"  said 
lead author Dr Terry Ord. "But having 
a contemporary example of fish making 
similar ecological transitions can also help 
us understand the general challenges that 
are faced by fish out of the water. " 

The scientists think that once fish make 
the leap to living on land, restrictions in 
the types of food available mean that their 
diet and behaviour then become more 
specialised. For example, land-dwelling 
blennies have become adapted to scraping 
algae off rocks with their teeth. 

"Terrestrial blennies are really agile out 
of water, and I suspect they've adapted 
their body shape to allow them to hop 
about the rocks so freely. Which in turn 
implies they might not be able to go back 
to the water, " said Ord. "It would also 
be exciting to know how their sensory 
systems might have adapted out of the 
water as well, given vision and smell 
would probably work quite differently in 
these environments." 
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They did what? 
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COUPLES THAT SLEEP TOGETHER SLEEP BETTER 
This may come as a surprise to those 
of us with partners that snore, but 
sharing your bed with a loved one can 
help you to sleep better, a study at the 
Center for Integrative Psychiatry in 
Germany has found. The team 
monitored the sleep of 12 young, 
healthy, heterosexual couples who 

spent four nights in the sleep lab. They 
found that sleeping with a partner 
increased the participants rapid eye 
movement (REM) sleep - a mode of 
sleep associated with improved 
emotion regulation, memory 
consolidation, social interactions and 
creative problem solving. 

Rice is nice, b ut if it can reduce b l ood 
pressu re then a l l  the better 

Genetically modified rice could one day 
help keep your blood pressure down 
Researchers have lowered rats' blood pressure by feeding 
them rice harvested from a plant genetically edited to produce 
medicine known to reduce hypertension. High blood pressure 
is a major risk factor for heart disease and stroke. Medication 
for the condition, known as angiotensin-converting-enzyme 
(ACE) inhibitors, comes with a long list of potential side effects, 
including dry cough, headaches, rashes and kidney impairment. 
But the research, published in the Journal Of Agricultural 
And Food Chemistry noted that ACE inhibitors derived from 
natural sources such as milk, eggs and vegetables tend to have 
fewer side effects. So the team engineered a breed of rice plant 
to produce a range of these compounds, along with a few 
chemicals known to relax blood vessels. 

The researchers extracted protein from the transgenic rice 
and administered it to rats with hypertension. Two hours after 
treatment, the rats showed an improvement in their blood 
pressure. After a month of being fed flour made from the rice, 
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the rats showed a consistent improvement, with the effect lasting 
for a week after the treatment was stopped. 

The study reported no obvious side effects,  and the 
researchers say that if the treatment protocol were to be scaled 
up to an adult human, they would need just half a teaspoon a 
day to treat hypertension. 

There's a still a way to go before the rice hits the supermarket, 
however. Human trials would need to take place first and, of 
course, there's the growing debate about whether genetically 
modified crops should be allowed in the first place. Using 
genetically modified organisms (GMOs) to produce medicine is 
not unusual, however; an engineered variant of baker's yeast is 
used to produce a vaccine for hepatitis B, and a version of E.coli 
is used to make insulin for diabetics. 

Other researchers are already looking into genetically modified 
plants that could produce the compounds needed to make 
treatments for HIV and diabetes. 



DISCOVERIES 1 sr 

FIRST SOFT-SHELLED DINOSAUR EGG FOSSILS IDENTIFIED 
Some dinosaur eggs had soft and leathery shells like 
modern-day turtle eggs, a study led by the American 
Museum of Natural History and Yale University has 
found. The discovery was made after researchers 
analysed the mineral content of fossil eggs belonging 
to two dinosaurs: Protoceratops, a sheep-sized 
plant-eating dinosaur that lived between about 

long-necked, plant-eating dinosaur that lived 
between 227 and 208.5 million years ago. 

75 and 71 million years ago; and Mussourus, a 

"From our study, we can now say that the earliest 
archosaurs (the group that includes dinosaurs, 
crocodiles and pterosaurs) had soft eggs," said the 
study's author Matteo Fabbri. "Up to this point, 
people just got stuck using the extant archosaurs
crocodiles and birds- to understand dinosaurs." 

Largest ever study of exploding head 
syndrotne sheds light on the sufferers 
of this tnysterious condition 
Exploding head syndrome (EHS), also 
called episodic cranial sensory shock, 
is a sensory disorder characterised 
by the perception of a loud noise 
or sense of explosion in the head, 
usually when transitioning into or 

X 
"7per cent 

thought 
exploding head 
syndrome was 
a side effect of 
medication'' 

out of deep sleep. 
Little is known 
about the cause of 
EHS and, while 
it's not dangerous, 
it can lead to 
fear, anxiety and 
interrupted sleep. 

Back in 2017, 
BBC Science 
Focus, in 
collaboration 
with psychologists 
at Goldsmiths, 
University 

of London, St Mary's College of 
Maryland, the University of Notre 
Dame, and the University of Sussex, 
launched a survey asking readers 
of the magazine to share their 
experiences of EHS. Nearly 7,000 
of you replied with 3 ,286 reporting 
having experienced EHS episodes. 

"I  was delighted when the editor 
of BBC Science Focus Daniel Bennett, 
suggested this collaboration," said 
Dr Alice Gregory of Goldsmiths, 
University of London. "Dr Brian 
Sharpless led the first paper on 
EHS, but the dataset we collected 
was extremely rich and there's 
more to learn." 

While 5 per cent of sufferers 
said they experienced EHS several 

times a week, most said they only 
experienced it occasionally - 35 
per cent reported having an episode 
several times a year and 40 per 
cent having several episodes in 
their lifetime. Nearly 45 per cent of 
sufferers said they found the episodes 
frightening , with just over 25 per cent 
reporting significant levels of distress. 

While the cause of EHS remains 
unclear, 60 per cent of sufferers 
believed it's due to 'something in the 
brain' .  Nearly 35 per cent of sufferers 
thought EHS was due to stress,  
while 7 per cent thought it was a side 
effect of medication. Meanwhile, 
2 per cent thought that it was caused 
by electronic equipment and 3 per 
cent thought it could be caused by 
something supernatural. 

The measures taken by sufferers 
to combat EHS were varied. Among 

them were increasing alcohol 
consumption (deemed to be more 
than 80 per cent effective) , avoiding 
sleeping on the back (also deemed 
to be 80 per cent effective) , going to 
bed earlier (50 per cent) and getting 
more sleep (50 per cent) .  

"EHS isn't discussed very much. 
Consequently, people having this 
experience may have very little 
information about what's going on," 
said Gregory. "In our study, we 
found that those who had 
experienced EHS reported poorer 
sleep quality and less sleep than 
others. In future, we'd like to 
understand more about these 
associations. For example, could 
disturbed sleep trigger this 
experience or is it that someone who 
has experienced EHS finds it more 
difficult to fall asleep at night?" 
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GREENER LAUNDRY 
HABITS CAN HELP FIGHT 
MICROFIBRE POLLUTION 
The huge volumes of 
microfibres washing into 
Europe's rivers and seas could 
be reduced by up to a third 
with small changes to laundry 
habits, a study at Northumbria 
University has found. 

An estimated 13,000 tonnes 
of microfibres are released 
from washing machines each 
year in Europe- equivalent to 
two rubbish trucks per day. 

The researchers achieved 
a 30 per cent reduction in 
how much microfibre was 
released when they washed 
clothes in a 30-minute, 15°( 
cycle compared to a standard 
85-minute, 40°C cycle. 
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NGOs say that 
greener 
transport 
should be 
invested in, 
as we emerge 
from the 
pandemic 

environmental 

NGOs call for a post
COVID green recovery 
Investment into renewable energy, green transport and ecosystem 
regeneration could boost the economy while benefitting the planet 

Boris Johnson must implement policies 
to ensure a "resilient and inclusive" 
economic recovery in line with 
achieving net-zero emissions, a group 
of non-governmental organisations 
(NGOs) said in a letter to the prime 
minister in June. 

The letter, signed by 57 leading 
charities including WWF, Oxfam, 
RSPB and the National Trust, urged 
the government to ensure public 

spending in the wake of the corona virus 
pandemic puts the country on track to 
reach its goal of net-zero emissions. 

All bailouts for business should also 
be conditional on plans and action 
to meet this goal, the letter added. It 
also called for support for the clean 
energy transition abroad, ending fossil 
fuel finance and helping developing 
countries to leapfrog to sustainable 
renewables. 



SEAGRASS ENVIRONMENTS MUST BE SAVED 
Seagrass meadows could be a powerful ally in the fight against climate change, according to a UN 
report. Though they cover only 0.1 per cent of the ocean floor, seagrasses store up to 18 per cent 
of the world's oceanic carbon, provide food and livelihoods to hundreds of millions of people and 
support a rich biodiversity. But these habitats are being lost at an alarming rate of7 per cent a year, 
making their protection and restoration crucial. "Seagrasses represent powerful nature-based 
solutions to the climate challenge and sustainable development," said Susan Gardner, director of 
the ecosystems division at the United Nations Environment Programme (UNEP). 

"We've got almost all the 
solutions we need to deliver net 
zero in the UK, and to deliver the 
emissions reductions we need 
globally, "  said Gareth Redmond 
King, head of climate change at 
WWF. "Why would we not invest 
in those? The green recovery is 
sustainable in lots of other ways, as 
well as environmentally." 

The prime minister has 
previously agreed the recovery 
should be sustainable, but has so 
far provided few details on plans 
to do this. Green groups have 
criticised the huge amounts of 
stimulus money announced by 
many governments to support high
carbon industries, without any 
conditions to reduce emissions. 

"We recognise the importance of 
maintaining our global leadership 

X 
"The green 
recover y is 
sustainable in 
lots of other 
ways, as well as 
environmentally" 

in the fight against climate change 
as we recover from COVID-19 , "  a 
spokesperson from the Department 
for Business, Energy and Industrial 
Strategy (BEIS) told BBC Science 
Focus. "Our proven track record of 
cutting emissions while growing 
the economy will ensure the 
recovery is green, resilient and 
keeps us on the path to net zero 
emissions by 2050 . "  

A host o f  other voices including 
business leaders, academics and 
politicians have also called for a 
green recovery in the wake of the 
coronavirus crisis. In May, the 
government's climate advisers 
urged them to focus on climate 
investments and avoid locking-in 
greenhouse gas emissions. 

Cameron Hepburn, professor of 
environmental economics at the 
University of Oxford who was not 
involved with the letter, said there 
is a growing global consensus that 
a green economic recovery from 
COVID-19 could be better for jobs, 
the economy and the environment. 

"Many of the specific policies 
outlined by the [NGO] report 
particularly in renewable energy, 
electric vehicles and protecting 
and restoring key ecosystems -
match those identified by leading 
economists as creating lots of j obs 
with strong short-term economic 
impact and long-term benefits for 
the climate, "  he said. 
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Great Britain hit a milestone 
in June after its electricity grid 
went coal-free for two months 
- the longest period since the 
Industrial Revolution. 

CUBAN CONSERVATION 
Cuba's shift to conservation 

agriculture- a system based 
on minimal soil disturbance 
and diverse crop rotation 
- has led to rivers with low 

nutrient pollution and soil 
erosion, providing a model 
for more sustainable farming 
worldwide, said a study from the 
University of Vermont. 

SWANNIN(i OFF 
Bewick's swans' wintering area has 
moved hundreds of kilometres east 
towards Germany over the past 50 
years due to climate change, leading 
to a decline in the numbers found 
in the UK. 

PLEASANT LAND 
Climate change could 
I ead to shifts in the 
amount of vegetation 
grown in Great 
Britain, affecting how 
much carbon is stored, 
according to the University of Exeter. 
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Horizons 

What will the 
future of private 
space travel 
look like? 
I n  the past, national space agencies 
have built and launched the craft that 
carried people into space. Recently, 
we saw a private company, Space X, 
launch American astronauts to the 
I nternational Space Station (ISS) for 
the first time, ushering in a new era of 
private space travel 

HOW BIG A CHANGE IS THIS IN THE WAY WE 

WILL EXPLORE SPACE? 

We're starting a whole new chapter 
in humanity's quest to move off this 
planet, to actually start things we've 
seen in science fiction. The SpaceX 
launch, although it was still bought by 
government funds, is a huge change. 
It's something I've been waiting for all 
my career. Before, only governments 
had the kind of money, could take the 
liability, and actually had permission to 
go into space and explore this frontier. 
Now we've got a commercial company 
that has shown it can take an astronaut 
up to space into low Earth orbit. 

WHAT KIND OF POSSIBILITIES DOES THIS 

OPEN UP? 

There are a couple of private space 
station companies out there [Axiom 
Space and Bigelow Aerospace, who are 
both working on modules for the ISS] 
but until now you had no way to get 

24 

there, because you would have had to 
get a government to sell you a seat. But 
the governments have other priorities 
and seats are precious. Now, SpaceX 
could sell you a trip to your private 
space station. And if all these countries 
are going to the Moon, there are a 
number of companies that are interested 
in providing communications around 
the Moon, providing resources and 
fuel and water and power. There are all 
kinds of economic possibilities in the 
next couple of decades that are now 
empowered. This is very exciting; this 
is a milestone that we will look back on 
and say, "This is when it started; this is 
when it really took off. " 

HOW DO YOU SEE PRIVATE SPACE TRAVEL 

OPENING UP THE EXPLORATION OF THE 

SOLAR SYSTEM? 

At the beginning of the internet, you 
would never ever think of what a role 
it plays in our entire world right now. 
This is what I believe space is going to 
be like. So how do you start that? Well, 
this is where governments absolutely 
do work. It was NASA putting so much 
money into SpaceX that allowed it to 
have the capability to take humans 
into space. Now, SpaceX can amortise 
that investment to give anyone a ride, 
if they pay the price. And that's the 
difference, the government would 
never have that capability, they're 
not going to become an operational 
activity. But SpaceX is a private 
company that has motivations to do 
private things in space. 

In Luxembourg, we looked at the 
places you could make money in 
space. Well, it's very expensive to 
take things from the Earth and use 
them in space. So, if you assume that 
governments are going to the Moon, 
everything you want for civilisation 

X 

"At Moon bases, 
you're going 
to be doing 
science, but 
you'll also want 
to have a beer 
at night, or 
have a pizza" 



you're going to have to make in space 
at some point. At Moon bases, you're 
going to want to be out there doing 
science, exploring or having tourism, 
but you're also going to want to have 
a beer at night, you're going to want 
to have a pizza, you're going to want 
a comfortable, safe room. All of these 
materials and things and ideas have to 
be constructed by people in businesses. 
So the business opportunities at some 
point, maybe two decades or so from 
now, are actually limitless. Once there's 
a foothold of people on the Moon, then 
people will be going to Mars. We'll 
learn how to live safely, we'll learn 
how to do things in space. There's a lot 
to learn, and there are a lot of business 
opportunities in learning those things. 

HOW MANY COMPANIES AROUND THE 

WORLD DO YOU ESTIMATE ARE BUILDING 

LAUNCHERS, EITHER FOR HUMANS OR 

SMALLER ROBOTIC CRAFT? 

Every day I read a number of clippings 
to try to stay current and I'll tell 
you, there's a new launcher system 
proposed every week. 

There are launcher systems all over 
the world in many, many countries, 
mostly those are to put things in low 
Earth orbit. The countries that can 
launch people are China, Russia and 
the US. India is working towards that 
capability. In the commercial role, only 
SpaceX has launched people into orbit, 
in addition there are only a few other 
US companies working to develop that 
capability: Blue Origin, Sierra Nevada, 
and Boeing. It's only a handful, but 
you wouldn't expect there to be a lot 
[of companies] until there's a lot going 
on and then people will rush to the 
marketplace. Think about it, if you're 
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a country, let's say you're a Middle 
Eastern country with a lot of money, 
in a few years you could automatically 
go into the space age by just buying a 
private space station and buying tickets 
to get there from SpaceX. Now you're 
a country that went from no human 
spaceflight to your own space station. 
Because you can buy it. 

SPACEX HAS SOME PRETIY WILD PLANS, 

INCLUDING A STARSHIP DESIGN WHICH THE 

COMPANY IS REPORTED TO BE PRIORITISING 

IN ORDER TO CARRY UP TO 100 PEOPLE 

TO THE MOON OR MARS. HOW SERIOUSLY 

SHOULD WE BE TAKING THESE PROPOSALS? 

If you look at Star Wars movies and 
you look at Star Trek, whatever these 
inventive writers envision for the 
future, it gives the real engineers 
something to aim for - and some of it 
comes true. So,  in a way, Elon Musk 
[SpaceX's CEO] is setting a vision, and 
engineers, like myself, all want to do 
exciting things. And so whether 100 
people are going to be going to Mars 
anytime soon, that may or may not 
happen. But there are a lot of engineers 
and a lot of people who want to 
dedicate their lives to doing something 
exciting, that is different and that has 
never been done before. And so he 
energises amazing people who have 
already shown the amazing things 
they're able to do in space and he's got 
their creativity working. 

GARY MARTIN 
Gary Martin is the vice president far North 
American operations at the International Space 
University. He was formerly a senior advisor to 
the Luxembourg Space Agency, and director of 
partnerships at NASA's Ames Research Center. 
Interviewed by Dr Stuart Clark 
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Johannesburg, 
South Africa 

South African 
vets scan 
huge gorilla 
How do you look up a 210kg 
gorilla's nose? Carefully ... 

l. Makokou, a western enormous s ize, it took five 
lowland gor i l la, l ives at members of staff to 
j ohannesburg Zoo. In May, manoeuvre h im into 
a b iopsy revealed he was posit ion fo r the scan. 
suffer ing from a ser ies of 
po lyps in his nasal 3. Once they had p laced 
passages. A CT scan was Makokou into the scanner, 
the on ly way to safe ly the team conti nuously 
determine the extent of mon itored his vital signs 
the po lyps' growth, to - much l i ke doctors wou ld  
he lp  p lan  any futu re for a human patient - to 
procedures. The ensure that he was safe at 
zookeepers chose the a l l  t imes. 
Onderstepoort Veter inary 
Academic Hospital i n  4 .  Fo l lowing the 
P retoria for the scan as it successfu l procedu re, the 
was the on ly  fac i l i ty team at j ohannesburg Zoo 
nearby with equ i pment tweeted this p icture of 
robust enough to hand le 34-year-o l d  Makokou 
Makokou's 2 10kg b u l k. I n  safely back in  h i s  
ea r l y  j u ne, he  was enc losure. Two weeks 
t ransported the 65km to later, he und erwent 
the hosp ital via state-of-the art surgery 
he l i copter. to rem ove the po lyps, and 

is now making a speedy 
2. Thanks to Makokou's recovery. 
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COVID-19: WHY ARE SO MANY BAME 
PATIENTS DYING FROM THE DISEASE? 
Black, Asian and minority ethnic  groups are dying from COVID-19 at disproportionate rates. 
What's the story behind the statistics? 



The COVID-19 pandemic has had a global impact, but its effects 
have hit some groups harder than others. 

In the United Kingdom, more than 40,000 people have so far 
died from COVID-19, with people from black, Asian and minority 
ethnic (BAME) communities disproportionately affected. 

A report published on 19 June by the Office for National 
Statistics (ONS) found that black men are more than three times 
as likely to die from COVID-19 than white men, while black 
women are almost 2.5 times as likely to die than white women. 

LEFT COVID-19 poses a greater risk to 
BAME people due to factors including 
economics and employment 

REA L I TY C HECK 

r:1l r:1l r::;:l Vtstt the BBC's Real 1ty Check webstte at 
1.:1 1.:1 .:!!:1 bit.ly/reality_check_ or follow them on 

Twttter @BBCRealityCheck 

People of Bangladeshi, Pakistani and Indian ethnicity are 
also significantly more likely to die from COVID-19 than 
white people. 

A Public Health England report published on 2 June 
found that people from BAME backgrounds are also more 
likely to become infected with the coronavirus in the first 
place. For example, black ethnic groups are around two to 
three times more likely to be diagnosed with COVID-19 
than white groups. 

Similar patterns have been recorded within 
BAME communities in the US, particularly among 
African Americans. 

"The pandemic has really exposed the vulnerability of 
certain communities because of the way in which people 
live and the way in which societies engage," says Dr Clyde 
Yancy, professor of cardiology and medical social sciences 
at Northwestern University, in the US. 

There's likely to be a complex web of factors at play. One 
important statistic is that BAME groups are more likely to 
live in urban and deprived areas. The effects of COVID-19 
are more pronounced in these areas, possibly because 
people are living in closer proximity and/or have reduced 
access to healthcare. BAME groups are also more likely to 
live in multi-generational and multi-family households, 
which also favour the virus's spread. 

But even after adjusting for geographical region, 
population density, and socio-demographic and household 
factors, the ONS report still found that black men are twice 
as likely to die from COVID-19 than white men. And the 
raised risk for black women, and Bangladeshi, Pakistani 
and Indian men, also remains (see graph, overleaf). 

WHAT ELSE IS CONTRIBUTING TO THE DISPARITY? 
Underlying health issues could be another factor. 
COVID-19 is deadlier for those with existing medical 
conditions such as diabetes, obesity or cardiovascular 
disease. These conditions are more prevalent in certain 
ethnic groups: black and South Asian people, for C 
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0 example, have higher rates of diabetes than the 
general population, while older Pakistani men have 
especially high rates of cardiovascular disease. 

Another key variable is occupation. Key workers 
- such as carers, nurses, doctors, security guards 
and bus drivers - face some of the highest levels of 
exposure to the disease, which puts individuals and 
their households at risk, and certain BAME groups 
are more likely to work in these roles. 

An Institute for Fiscal Studies report led by 
Lucinda Platt, professor of social policy and 
sociology at the London School of Economics, 
looked into this in more depth. She and her co
author Ross Warwick found that working-age black 
Africans are 50 per cent more likely to be key 
workers than working-age white British people. 
Black African men are also 310 per cent more likely 
than white men to work in health or social care. And 
the Indian community make up 3 per cent of 
working adults, but around 15 per cent of doctors. 

Platt and Warwick say that this "clustering of 
some minority groups in key worker occupations" is 
likely to be one of the contributing factors to the 
disproportionate BAME deaths. 

ABOVE Many BAME 
people are employed in 
key worker roles, w hich 
have the highest 
exposure to COVID-19 

Another open question is whether certain BAME 
groups could have a genetic susceptibility to 
COVID-19. But Yancy cautions against looking for a 
biological explanation - he believes that the 
differences in death rates are "less a function of 
biology and more a function of sociology." 

He notes that there are few health conditions with 
a strong biological connection to ethnicity. Usually, 
he says, there are underlying economic or social 
issues that can explain any differences in disease 
prevalence or death rates. 

WHAT CAN WE DO TO ADDRESS THE IMBALANCE? 
When the first Public Health England report was 
released, it was criticised for not providing any 
recommendations to protect ethnic communities. 
But a follow-up report released two weeks later 
shared seven recommendations, including 
improving data collection on patients' ethnicities, 
carrying out risk assessments for BAME 
key workers,  and developing culturally sensitive 
health messaging. 

The report said that "historic racism and poorer 
experiences of healthcare or at work may mean that 
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"Historic racism and poorer experiences of 
healthcare or at work may mean that BAME 

individuals are less likely to seek care when needed" 

• Age adjusted 

Black 

Bangladesh i  
or  Pakistan i  

Other 

Ind ian  

M ixed 

C h i nese 

• Ful ly adjusted 

Males 

I n c reased rate 
of death 
i nvo lv ing 
COVID-19  

Black 

Bangladeshi 

or  Pakistani 

Other 

I nd ian 

M ixed 

Ch inese 

Females 

The same rate 2x the rate 3x the  rate The same rate 2x the rate 3x the rate 

Rate of death i nvolving COVID-19 for d ifferent eth n i c  groups compared to wh ite peop le  in England and Wales 
between 2 March and 15 May 2020 

ABOVE This graph 
compares deaths involving 
COVID-19. The blue bars are 
age-adjusted, to allow 
comparisons between 
different age groups 
(COVID-19 affects older 
people more). The purple 
bars have been further 
adjusted to account for 
region, population density, 
social and household factors 

BAME individuals are less likely to seek care when 
needed". It also flagged up a lack of trust as an issue, 
with some BAME individuals worried about being 
deported if they went to hospital for treatment. 

Platt, Yancy and other researchers are keen to see 
policies that address these issues. More 
collaboration with BAME communities could help 
to develop clearer messaging around COVID-19 and 
healthcare in general, which would be one way to 
build trust and reach those for whom English may 
not be a first language. Improved data collection, 
including the introduction of ethnicity on death 

certificates, would help to monitor 
BAME health over time and make it 
easier to spot any patterns that need 
looking into. "It's not one big fix," says 
Platt. "It's looking at all the different 
elements of the system." 

b y  J U .\ :'i I L\ IL\ \L\ G .\ N 

juanita is a freelance science writer who also 

works at the Abdul Latifjameel lnstitute for 

Disease and Emergency Analytics (}-IDEA) 

at Imperial College London. 
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INTERVIEW 

SCIENCE HISTORY: 
DOES RENAMING A BUILD ING 
REWRITE ITS PAST? 
What message does naming a bui lding after a scientist 
associated with eugenics send? And does rechristening 
that building simply hide the complicated truth? 

B ack in June, University College London (UCL) 
announced that it would be denaming the Galton 
Lecture Theatre as "one step in a range of actions 
aimed at acknowledging and addressing the 
university's historical links with the eugenics 

movement." Sir Francis Galton, whom the lecture theatre 
was named after, was a Victorian scientist who founded 
the British study of eugenics. But does removing Galton's 
name minimise, or even hide, his role in shaping our 
society today? We posed this question to Subhadra Das, a 
science historian and curator at UCL, who has spent the 
last eight years looking after the items in the university's 
Galton collection. 

HOW DO YOU FEEL ABOUT THE RENAMING OF THE GALTON 
LECTURE THEATRE? 
I'm very pleased, because it's something that people have 
wanted to happen for a long time and it's definitely the 
right thing to do. But I hope that my community at the 
university also realises that this is really just the beginning. 
That we've so much work to do when it comes to these ideas 
and these ways of thinking. 

WHO WAS GALTON? 
Sir Francis Galton is probably the most famous Victorian 
scientist not a lot of people have heard of. I had never heard 

of him until I started curating the collection. Galton was many 
things; he was an explorer in Africa, he was a meteorologist, 
a statistician, a biologist. 

He's also the man who came up with the word 'eugenics'. 
He coined the term. I think a lot of people, if they hear the word 
eugenics, probably think about the Nazis and the horrors of the 
Holocaust. But actually, the story is a lot older and it's a lot 
more British than that. 

EUGENICS HAS A BIG HISTORY IN THE UK THEN? 
Absolutely. It's not something to be proud of, but it is a 
British invention. 

Galton was probably as famous in his lifetime as his very 
famous cousin - a man called Charles Darwin. Galton added 
on to Darwin's theory of evolution his own particular genius. 
What he said was, if it's the case that humans are like any other 
animal, then we should be able to breed better humans in the 
same way that we breed animals to suit our own purposes. 

Because of the time in which he was operating, his theories 
built on existing ideas to do with scientific racism. These were 
ideas that came out of the Enlightenment in Europe, ways 
of classifying different kinds of humans, ways that we now 
know to be incorrect. 

Probably the most dangerous thing about those ideas was 
that there was a hierarchy involved. So having classified 
different human beings as being white or being European, or 
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being black and being African, or being brown 
and from India like me, there was an inherent 
hierarchy that was put in place by European 
scientists - a hierarchy that they mistakenly 
believed meant white European people were better 
than everybody else. 

BUT THAT BELIEF IN EUGENICS AND A HIERARCHY 
BETWEEN HUMANS IMPACTED THE ENTIRE SCIENTIFIC 
COMMUNITY, DIDN'T IT? 
It did, entirely. Galton is essentially one of the 
founding fathers of modern statistics. He came up 
with the principles of correlation, regression to the 
mean, and was one of the founders of the biometrics 
school of thought. A lot of the work he did is 
fundamental to contemporary science and how it 
works. His ideas about eugenics weren't necessarily 
all that popular until the turn of the 20th Century. 
Eugenics probably took off in a considerably bigger 
way after his lifetime than during it. 

The thing that I'm mainly concerned about is 
that we need to be very mindful of where his ideas 
were coming from and the ways in which they shape 
our ideas today. That doesn't mean to say that 

� we throw all of Victorian science out the window 
:3 "" and start again - of course it doesn't. These things 

ABOVE University 
College London's 
Galton Lecture Theatre, 
Pearson Lecture 
Theatre and Pearson 
Building are now 
known as Lecture 
Theatre 115, Lecture 
Theatre G22 and the 
North-West Wing 
respectively 
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are extraordinarily useful ways of approaching 
the world. 

THE IDEA OF EUGENICS DIDN'T DIE WITH HIM, THEN? 
The idea definitely didn't die with him. I think most 
historians of Galton would say that he would have 
been horrified by things that his ideas were put to. 
That he would have been horrified by the sterilisation 
of people without their consent in the United States. 
He would be horrified by the sterilisation and the 
extermination of people in the Holocaust. 

My view on that is a little bit different, in so far 
as he may well have considered these to be 
the important and Earth-shattering historical 
developments that we think them to be, but I don't 
know that he would necessarily have thought they 
were a bad thing. But I need to explore that a little bit 
more, how he would feel about these things. 

There's an interview that he gave to a newspaper 
called The jewish Chronicle [in 1910]. A Jewish 
j ournalist asks him how he feels about the 
persecution of Jewish people in Russia, and Galton's 
response was that it's difficult to talk to any 
individual political moment, but that in general, 
this person - this Jewish person that he was 
speaking to - should be grateful that those weaker 
and lesser individuals within that person's race, as 
he saw it, were being exterminated for them, because 
it meant that the Jewish race would become stronger 
as a result. 

That journalist asked him, "Don't you feel that 
that's a very immoral position to hold?" And what 
Galton said was that it is neither immoral or moral. 
It is amoral. It has nothing to do with morality. And 
that's where things start to become really dangerous, 
because if scientists believe their work to be 
apolitical, or that it has nothing to do with morality, 
that is where disaster strikes. 

WHY IS IT A PROBLEM THAT UCL HAS A LECTURE 
THEATRE NAMED AFTER SIR FRANCIS GALTON? 
As a historian, I used to be in two minds about this. 
UCL has also got a whole building named after 
Karl Pearson, who was as ardent a eugenicist, if not 
more so, than Galton himself. [Since this interview 
took place, the Pearson Building has been renamed.] 
We've also got a museum named after William 
Matthew Flinders Petrie, an Egyptologist and 
archaeologist who contributed a lot to the science of 
eugenics at the turn of the 20th Century. 0 
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0 While those buildings had those names, I had 
thought that it meant that those names were at the 
forefront of people's minds and it meant that it kept 
the story alive. But, in the interim and in the last 
few years, I have realised that keeping the names of 
people who were involved in developing a science 
which meant that people who look like me were 
deemed to not be fit to live . . .  I don't see how that can 
be anything other than phenomenally painful and 
inappropriate. 

The naming of buildings is a clear act of 
commemoration. I think that in that aspect, it's 
something that we shouldn't be doing. In a way, 
it's kind of the same thing as putting up a statue, 
because what that's doing is saying 'these are 
people that we respect' and 'we value their ideas' 
and 'we are the kind of society that wants to hold 
these people up'. 

First of all, I don't feel like that is the society that 
we are. But also, I just don't feel like it's a good 
thing to do. 

AS STATUES ARE PULLED DOWN AND NAMES OF 
THINGS ARE CHANGED, SOME PEOPLE SAY WE ARE 
'ERASING HISTORY'. WHAT WOULD YOU SAY IN 
RESPONSE TO THAT? 
I'd say that isn't how history works. And, I'd say that 
it was exactly the opposite. 

This is just based on my personal experience of 
teaching the history and philosophy of science at 
the university, from which I say that Sir Francis 
Galton is the most famous and influential Victorian 
scientist most people have never heard of. 

To me, the fact that his story has allowed to be 
forgotten and also the story of scientific racism, 
more widely, has been allowed to be forgotten, really 
is part of the problem. 
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ABOVE Francis Galton, 
aged 71, photographed 
on a visit to Bertillon's 
Criminal Identification 
laboratory in 1893 

It seems like it's contrary 
to everything I work towards 
in terms of decolonising and 
diversifying the curriculum, 
but this really is one old, 
dead, white man that needs 
to be written back into the 
history books. 

In museums and with a lot 
of history programmes, we 
talk about hidden histories 
and that isn't actually 
inaccurate. But the point is 

that if  these histories have been hidden, it means 
that someone hid them. So, by bringing them out 
into the clear light of day we're not erasing history. 
Telling these stories is actually widening the frame 
and telling a fuller picture. 

WHAT OTHER CHANGES WILL WE SEE TO MUSEUMS? 
We've seen museums acknowledging their 
own racism and their own role in perpetuating 
these ideologies. 

A really good example is the Tenement Museum 
on the Lower East Side of New York City. They've 
always been a politically actively minded museum, 
and they've made it clear that they have listened and 
taken on the message of the problems to do with race 
in US society. 

UK museums are starting to do the same thing as 
well. Somerset House made an anti-racism pledge, 
noting that black people are under-represented 
across their organisation. 

The more that we all start to realise that this is to 
do with all of us and scientists, people who work in 
museums, people who are science communicators, 
people who are public historians, the responsibility 
is on all of us to start telling these stories more 
accurately and to acknowledge the privilege and the 
position that we're in. sr 

11 i t h  S U B I I .\ D R .\ 1 ) .\ S (@ l i t t l e g o u dy) 
Subhadra is a science historian and curator at University College 

London. Interviewed by BBC Science Focus editorial 
assistant Amy Barrett. 

0 Subscribe to the Sc ience Focus Pod cast and listen to an 
episode with Subhadra Das. 
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ln 2016, 
researchers at 
Georgia Tech 
unveiled a 
robotic arm 
that drummers 

A su it 
contro l led by 
brainwaves 
has allowed a 
paralysed 
French man to 

VivoKey's 
implantable 
chips allow 
people to 
open doors, 
share data or 

strap to their shoulders. The arm responds to 
the music's tempo and rhythm. 

move al l four of his l imbs. It works via 
electrodes implanted on his brain's surface. 

access websites with a wave of the hand. 
They work a bit l ike contactless credit cards. 

P R O S T H E T I C S  I 
Human augmentation 
rewires the brain 

Scientists discover what happens to our neural ci rcuitry when we learn 
to use robotic upgrades 

What would you do with an extra thumb? 
Master that tricky guitar chord? Become 
a volleyball pro, perhaps ,  or an expert 
shadow puppeteer? 

S cientists  and engineers have long 
been interested in augmenting the human 
body with extra limbs or fingers. We've 
previously seen drummers with three 
arms, and robotic sixth fingers for stroke 
patients. Now, a project called The Third 
Thumb has shown how the brain adapts 
to an extra body part. 

The Third Thumb is the work of Dani 
Clade, a designer and researcher at University 
College London's Plasticity Lab. Her device 

is a 3D-printed 
prosthetic that 
is controlled by 
the feet .  Pressure 
sensors underneath 
the big toes detect 
movement and relay 
that information 
via Bluetooth to a 
watch strap, which 
is equipped with 
two motors that 
control the thumb 
via Bowden cables -
similar to those used 
in bike brakes. The 

flexible thumb has two degrees of freedom (each controlled by a 
big toe), and it moves uncannily like the real thing. 

In a recent study published on the preprint server bioRxiv 
(an online archive of studies that are yet to be peer-reviewed or 
published in a journal), Clade and her colleagues investigated 
what happens in the brain when people gain an extra digit. Over 
five days, they trained volunteers to use the thumb, asking them 
to complete tasks such as building Jenga towers, picking up wine 
glasses, and scooping marbles out of cups. Before and after the 
training, the volunteers had their brains scanned using fMRI 
(functional magnetic resonance imaging). 

The researchers' focus was on a particular region of the brain 
called the 'primary sensorimotor cortex', which is activated when 
we move our fingers. They wanted to find out whether training 
with the thumb could affect this region. And their preliminary 
results suggest that it can - after training, a volunteer typically 
showed fewer differences between the brain activity patterns for 
individual fingers. In other words, the finger activity patterns 
were less defined, which suggests that training with the thumb 
weakened the hand's representation in the brain. 

This is an example of the brain's plasticity - its ability to rewire 
itself when faced with new experiences or situations. More research 
is needed to understand why these brain changes take place, and 
what their effect might be. 

The findings will be of great interest to those developing the next 
generation of brain-controlled prosthetic devices. This technology 
"critically relies on our brain's ability to learn, adapt and interface 
with these devices," write the researchers. "Importantly, though, 
such successful human-robot integration may have consequences 
on some aspects of body representation and motor control which 
need to be considered and explored further." 
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Six of the best ... kitchen &ad&ets 
Work smarte r in the kitchen, with Daniel Bennett's pick of the tech that wil l  help you express your i nner 
cu l inary genius. Bon appetit... 
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� 
Jura ENA 8 
While the office has been shut, I've been relying on the pour-over method 
to brew my coffee. This technique means you simply pour hot water 
over coffee grounds on top of a filter. It's a barista-favourite, but it hasn't 
quite hit the mark of a freshly brewed coffee from a shop. The ENA 8 is 
as close as you can get to the coffee-shop experience, while staying in 
the confines of your home. It's a clean, compact design that serves up 10 
different types of coffee, from espressos to flat whites to lattes via a sharp 
2.8-inch touchscreen. Or you can even order a coffee from the machine 
while staying snug in bed, by using the Jura smartphone app. The coffee 
is smooth and rich, and offers all the extra flavour you get from grinding 
your own beans, only with none of the work. 
£975, uk.jura.com 
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It doesn't look like much, but this is one of our 
all-time favourite pieces of smart home tech. The 
Meater is a meat thermometer that links up to 
your smartphone via Bluetooth to tell you the 
interior temperature of whatever you're cooking. 
Better yet, tell Meater what you want to cook and 
it'll measure the temperature inside your oven 
- which is never what the knob on the front 
says - and it will estimate how long it'll take to 
cook a perfectly pink leg of lamb, for example. 
Essentially, it takes all the guesswork out of your 
meaty feasts, and you don't need to open the 
oven door. I owe many a perfect Sunday roast to 
this little metallic sous-chef. 
From £79, store-uk.meater.com 



� 
Thermomix TM6 

This is probably as close as you are going to get to having a robot chef 
in your kitchen. In effect, the Thermomix takes most of your kitchen 
equipment and crams it into one machine that can chop up your veg, 

pan fry and then blend into a soup in one pot. The central temperature 
controls on the pot mean you can use Thermomix to carry out some 
more delicate culinary techniques, like sous-vide, fermentation and 

slow-cooking. Or you can j ust use it to cook rice, knead dough or 
whip cream. There's a scale for weighing what you put in, so the 

machine knows exactly what's what, and it's all controlled via a smart 
touchscreen that will present you with recipes made for the device. 

Teach it to swear and Gordon Ramsay's out of a job. 
£1,149, vorwerk.co.uk/thermomix 

II.I.I.�Ooi.IOY t I 

$149.99 (£121.50 approx), 
l ivi nfarms.myshopify.com 

I NNOVATIO NS sr 

The Instant Pot is everyone's new favourite kitchen gadget. Hugely popular 
with time-starved parents, it's essentially an electronic pressure cooker 
and slow cooker rolled into one. This means you could transform a pork 
shoulder into tender pulled pork inside half an hour, or knock out a 
chilli in even less time. Alternatively, you can set and forget the device 
for a few hours to slowly cook a stew or make perfect rice. This new 
version now adds Wi-Fi connectivity and an app, so you can operate the 
machine remotely and get notifications when your food is ready. If you're 
really short on time and energy this will be a bonus, as you can throw 
the ingredients in and fire up the cooker while you're out so that dinner's 
ready when you get in. The app also features recipes that have been 
specially designed for the Instant Pot, to keep things breezy. 

I I 
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Geodesic tents 
With lockdown rules easing, but some flight restrictions still in place, 
it's time to give camping a second chance. Inflatable tents are the 
way to go if you're driving to your campsite - and Heimplanet's is 
our favourite. This new four-person Backdoor tent is a reinvention of 
their classic design: you simply peg down the perimeter and pump 
up the beams and you're good to go. The smart vent system means it 
can be used in any season, even the unreliable British summer. Plus, 
there is tonnes of storage inside, along with an area in the back that's 
dedicated to stashing your bags. 
He implanet Backdoor 
€899 (£824 approx), he implanet.com 
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Ideas 
we like ... 
Glass speakers 
Back in 2000, Apple partnered with 
Harman Kardon to create the iconic 
SoundStick speakers, designed by Jony 
lve. This update to the original design 
is arguably even better. The wireless 
speaker boasts a 360° sound system 
that pumps out audio in all directions, 
so that the music sounds fantastic 
wherever you are in the house. The 
inner glass dome is lit with LEDs, to 
create an ambient light system too. 

We haven't listened to it with our 
own ears, but this is definitely a 
speaker that would look good at home. 
Harman Kardon Aura Studio 3 
£279.99, harmankardon.co.uk 
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Everything you need to know about the PlayStation 5 
Last m onth, Sony u nvei led its long-awaited next-generation console.  Here's w hat we know so far . . .  

W hen's it coming out? 
'Holidays 2020' is  all that Sony 
has committed to. This typically 
means early November, perhaps 
after the Thanksgiving holiday, 
though we're keeping our fingers 
c r o s s e d  that the COVID-19 
outbreak hasn't caused setbacks. 

How powerfu l is it? 
Without drowning you in jargon, 
analysts have esti mated it 's  
between two to three times more 
powerful than its predecessor, the 
PS4,  but a little underpowered 
compared to the Xbox Series X 
(also  due for release later this 
year). But the PS5 is boasting near
instantaneous memory, meaning 
it can load game worlds in a flash. 
If the last generation is anything 
to go by though, it won't be the 
hardware that decides which is 
the best console to buy. It'll be  
the games available. 

Why does it look l i ke a massive 
internet router? 
We're not archite c t s ,  but the 
Sony design team seems to have 
taken its cues from the likes of 
the Sydney Opera House and the 
Guggenheim in Bilbao, opting for 
something more sc ulpted than 
previous iterations. We'll reserve 
j udgment until we see it in the 
flesh. Although to be fair, we don't 
spend a tonne of time gazing at 
our games consoles . . .  

W hat games wil l b e  available? 
The exclusive launch titles are 
promising. A s  well as a sequel 
to the hugely popular Spiderman 
game, there's a new iteration of 
the motorsport simulator Gran 
Turismo and a follow-up to the 
original Horizon Zero Dawn called 
Horizon Forbidden West, among 
others. Over the last few years,  
Sony has built up an incredible 
roster of exclusive series, and if it 
can hang on to them it'll certainly 
be our first console of choice. 

W hat new features are there? 
Backwards comp atibility - the 
ability to play games from previous 
generation consoles - has been an 
area of focus this time around. 
Sony has said that it expects the 
majority of the PS4's library will 
be playable on PS5, but it hasn't 
quite explained how that will  
work in practice. Will you simply 
be able to put your old discs in? 
Or will it only work with online 
purchases? Watch this space. 

We were particularly intrigued 
by S ony's new sound engine. 
Sound design is often overlooked, 
but games like Hellblade: Senua's 
Sacrifice, in which you fo llow 
whispers around the level, show 
how powerful it can be. And we're 
intrigued by the idea that you can 
configure your game installations, 
installing just  the multiplayer 
component of FIFA, for example, 
so you can save on space. And 

of course,  it'll be interesting to 
d i s c over what's in store with 
virtual reality, once 
that's revealed in 
more detail. 

And the price? 
This is yet to b e  
revealed. There are 
two consoles  - a 
digital-only version 
without a disc drive, 
and a version that 
can handle physical 

"BACKWARDS 
COMPATIBI LITY 
HAS BEEN 
AN AREA OF 
FOCUS" 

media. The best guess is around 
the £400 mark, with the disc drive 
version costing more. 

So, Xbox or PlayStation ... 
It's too early to tell. But it certainly 
looks like b oth systems are 
correcting the mistakes of their 
fore bearers to build consoles that 
are more versatile than ever. It's 
going to be a good year for garners. 
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WITH TOP GUN: MAVERICK DUE TO HIT CIN ... ....... .. � .... 

BEHIND THE SCENES AT RAF MARHAM UP CLOSE TO THE NEW F-35, 

OST OF) THE FLYING FOR YOU 
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The F-35's crew need to learn how to load its 
weapons, and this l ife-sized mock-up of the plane can 
help them do just that. The weapons fit inside the jet 
to maintain the craft's stealthily smooth exterior, 
making the tolerances for slotting them in ultra-slim 

\ • 
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ell,  a Tornado is your old push-button phone 
with the antenna coming out, whereas the F-3 5  is 
your iPhone." 

Jim Beck is the station commander of RAF 
Marham in Norfolk, UK. Clearly identifying my 
scrambled brain, he's breaking down into the 
baldest terms j ust what a revolution the Royal Air 
Force's new F-3 5  Lightning II j ets - which live at 
his base - represent. 

"This jet fuses all the data it receives together and only 
presents about 1 per cent of it to the pilot, when a human 
decision is required. The actual flying of it is the easiest bit. 
You don't even think about it any more." 

For those of us with wild fighter pilot daydreams fuelled by 
Top Gun cliches, these advances could be rather 
disheartening. Just as our smartphones are seldom used for 
actual voice calls, the F-35 will rarely find itself in a 
Bruckheimer-esque dogfight. 

HIGH FLYER 
This fifth-generation fighter jet is designed to be so much 
more multi-faceted than all that's gone b efore it, and less 
l ikely to get itself into a confrontation in the first place. It's 
more about acquiring targets than attacking them, using its 
super-stealthy coating to sneak undetected into enemy 
territory before painting a vastly detailed picture of 
the battlefield for a team of people who'll fire its 0 
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ABOVE The cockpit is as 
classified as you'd expect, 
but is inevitably much 
more screen-led than jets 
from a generation before. 
Vital d isplays are fed into a 
bespoke-fit, highly 
intel l igent helmet, al l owing 
physical controls to be 
minimal. Placing even more 
prominence on . . .  

RIGHT . .  .the ejector 
button . It'll fire the pilot 
from 0 to 50 metres i n  1.5 
seconds, and so smoothly 
that no amount of safe 
expulsions wi l l medically 
bar them from flying again . 
Here, we're poking around 
the mock cockpit used 
to train the crew in 
maintaini ng the 
ejection system 
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0 weapons remotely. Or a gaggle of nimble 
fourth-gen fighters behind it that'll swoop in 
and do the dirty work. 

"The human still decides whether to fire a 
missile or drop a bomb," Beck assures us. 
" There is a morality around warfare and some 
ethical decisions. At the moment no machine 
will ever make those. That's why we're still in 
the cockpit. 

"That is fundamental to the way the RAF 
and Royal Navy do business. But we've got 
there by getting smarter and smarter. I 'm in a 
great position now where my uncertainty of 
what's going on is negligible. With certainty, I 
know 'that's the enemy, I know he's doing a 
bad thing and I've got to make the decision to 
drop the bomb'. 

"People think the move into fifth-generation 
j ets is about stealth. It isn't. It's about 
information. Whoever has the most - which 
is of decision quality - will win the fight," 
Beck says. 

INFORMATION WINS 
With information the F-3 5's biggest weapon, 
it's something that needs sternly protecting. 
So Marham's 150-strong cyber team is on the 
clock 24/7. All of the j et's systems can be taken 
offline at any second, allowing it to function 
even if the cloud it usually connects to has 
been compromised. 

The Lightning II 's intelligence stretches to 
predicting its own needs, so after each flight 
its maintenance crew will plug it into the 
network, where the j et will advise what - if  
anything - failed during the flight or needs 
some attention in the near future. 

I'm taken on a tour of Mar ham and spend an 
hour in the classroom. This is where the 
maintenance crew learn their trade, on 
something unemotionally named the Air 
System Maintenance Training (ASMT) system. 
In short, it's a virtual fighter j et that you move 
an avatar around, with a bank of tools to drag 
in to help you learn every possible servicing or 
repair job before you're let loose on a real-life 
jet .  It operates a lot like virtual real ity, but 
without the discombobulating headset. 

As well as reserving any rookie errors for a 
mock environment, the virtual system also 
saves the hours it can take to laboriously 
remove panels to get under a real F-35's skin. 
The fighter j et is so hard to get inside because 
the panels are often masked over so that no 
gaps or rivets break its sleekness. The craft 
needs to be as smooth as possible so that it can 
evade radar and maintain its exceptionally 
high stealth levels. Not only is the removal of 

LEFT The F-35 used by the 
RAF uti l ises a 29,000 
horsepower Ro l l s-Royce l ift 
fan for its vertical take-off 
and landing tricks 

ABOVE The lab where 
you learn how to maintain 
the jet's stealthy su rface. It 
contains sign ificantly fewer 
screens than other train ing 
rooms, as students hone a 
precision hand ski l l .  Out on 
aircraft carriers, the jet's 
brain wi l l  detect blemishes 
in its invisible armour to tell 
its crew exactly what 
needs patching up 

FIGHTER JETS F E AT U R E  1 sr 

panels tricky, the resealing process once 
you've popped them back on is drawn out, too. 

Next door to the ASMT room is the 
laboratory where students learn how to fix 
this 'low observation' surface of the craft. 
While this lab also has computerised 
processes, with its focus on fine craftsmanship 
it feels like more of a blast from the past. 
There's even a paper sheet on the wall to help 
both trainers and trainees convert from the 
F-35 's imperial measurements - betraying the 
aircraft's US manufacturer - into the metric 
they most likely know. 

One big question looms large, though. Is the 
F-35 just too clinically adept to make its pilot 
a hero? 

"Not when you're doing 'daggers', as we call 
them," Beck says. "We fly a thing called angle 
of attack [AOA] . While a Tornado could go 
19AOA, we're going to 5 0AOA. We j ust keep 
going up, and the last person to stop going 0 
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0 up will win that fight. And that's absolutely 
exhilarating. If I tried that in a Tornado I'd be 
in a parachute. There is a bit of romance about 
flying older planes, but we're a professional 
force and it's more about what the j et can do. 
The dogfight takes place on the information 
spectrum now. 

"All the controls only move for human 
comfort, the jet doesn't need them to operate. 
They're about making it easier for pilots to 
comprehend. It's making me feel good by moving 
left. You ask the jet 'can I do something' and the 
jet will do it if it's safe to do so. It won't let you fly 
into the ground or into another j et ,  it'll just say 
'no! '  It's just breathtaking, it really is." 

So there's little chance you'll end up in the 
disastrous flat spin that leads to Goose's galling 
demise in the original Top Gun, then. 

"I  like talking about the jet, it's my second 
favourite subject," concludes Beck, with a wry 
grin. "What's the first? I'm a pilot. . .  " 

Maybe there's a little bit of Maverick in 
him after all. sr 
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by S T E P I I  E N  D 0 B I E 

Stephen is a journalist for BBC Top Gear magazine. 

LEFT Learning how to 
virtual ly maintain an F-35 
on the Air System 
Maintenance Training 
system has boundless 
benefits: no costly 
mistakes on a £100m jet, 
qu ick and easy access 
through panels, and the 
ability to peek into gaps 
that your head would never 
fit into on the real thing 

BELOW J im Beck is 
station commander at RAF 
Marham and has flown 
F-35s more than anyone 
else on site. He's racked up 
900 missions since 2014: 
300 in the air and 600 on 
the simu lator 
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Lava tubes on the Moon are interesting to 
research, because not only do they provide 
information about the Moon's volcanic history, 
but they could also offer natural shelters for 
astronauts. Living on the Moon involves facing 
hazards that are aren't present on Earth, thanks 
to its protective atmosphere. For example, 
meteorites that would burn up in Earth's 
atmosphere wi l l  pummel the lunar su rface, and 
harmful radiation that is b locked by our 
atmosphere and magnetic f ie ld wi l l  reach the 
Moon's surface too. Having a thick, rocky, 
ready-made roof over a lunar base is therefore a 
good idea. On Earth, lava tubes are often just a 
metre or two across. In the lower gravity of the 
Moon, they can be hundreds of metres wide and 
over a k i lometre long. One example, in the Mar ius 
Hi l ls region of the Moon, has been estimated to 
be at least one k i lometre in  width and height 
enough to hold a whole town or smal l city. 
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+ + + + + + + + + + + + + + + + + + + +  

0 Fuji in Japan. I went inside the lava tube with the rover, 
and we tested how it walks. Basically we can see that the legs 
are better suited for the lava tubes than wheels [as legs let the 
robot clamber over obstacles]," says Tanasyuk. 

There are some lava tubes in the vicinity of the Peregrine 
l ander's touchdown area, and one of these will b e  the first 
target for the asagumo. The reason for the interest in lava tubes 
is that human bases may one day be constructed inside these 
natural rock formations. 

While Spacebit may be sending the UK's first Moon lander, 
it is far from the only UK space mission that is currently in 
development. Indeed, it is just the tip of the lunar iceberg . . .  

FIRST STEPS 
The UK's lunar expertise has been built up since the days of 
NASA's Apollo missions, which took astronauts to the Moon in 
the late 1960s and early 1970s. 

Planetary scientists Grenville Turner and Colin Pillinger were 
two pioneers of UK space science. They were held in such high 
esteem that they were granted access to the lunar rocks that the 
American Apollo astronauts brought back to Earth. This was an 
accolade in itself. "You had to be the best of the field to actually 
get access to these samples," says Sue Horne, head of space 
exploration at the UK Space Agency. She adds that Pillinger and 
Turner were "wizards at instrumentation". 

Together, the pair established the UK's excellence in the area of 
cosmochemistry, analysing samples not just from the Moon but 
from meteorites, some of which are now thought to have come 
from Mars. They also trained many students over the years who 
themselves have gone on to successful science careers, training 
more people in the process. 

"We are world-leading in the area of cosmochemistry," says 
Horne. As a result, the UK now routinely supplies key instruments 
for various science missions carried out by the European Space 
Agency (ESA). These include the comet-chasing mission Rosetta, 
the recently launched Solar Orbiter, and the forthcoming JUpiter 
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+ + + + + + + + + + 
ICy moons Explorer (JUICE) .  By 
supplying instruments and expertise, 
the UK's scientists gain full access 
to the mission. "By working with 
Europe, we can do a lot more than we 
can afford individually," says Horne. 

The collaboration is set to continue 
in the future. For example, the Open 
University is developing a miniature 
chemical analysis laboratory for 
ESA. Called Pro SPA, the lab will  
fly on the j oint Russian-ESA Lunar 
Resource Lander mission (Luna 27) 
in 2025.  The company MDA UK is 
also working on the same mission, 
building a vital component of the 
autonomous landing system, a LiDAR 
to measure the distance to the ground. 

And the UK's ambitions do not 
stop there. 

GOING DEEPER 
Beyond s c i e n c e ,  Horne and her 
c o l l e ag u e s  have i d entifi e d  an 
emerging need in space exploration: 
deep space communications. This 
may not sound glamorous, but it 
is going to b ecome increa singly 
important as more and more people 
send spacecraft to the Moon. 

In the p a s t ,  v i r t u a l l y  every 
lunar mission has had to carry a 
transmitter powerful enough to 

ABOVE LEFT 
Pavlo Tanasyuk, 
CEO and founder 
of B ri t i sh com pany 
S pa ce bit , and the 
man behi n d  the 
spi d er bots 

BELOW T he 
Pr oSPA chemical 
analysis lab i s  
bein g d eveloped 
by t he O pen 
U n ivers ity and will 
t ravel to t he M oon 
in 2025 
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UK MOON MISSIONS 

beam signals back to Earth. Now, 
however,  the UK i s  b u i l d i n g  a 
dedicated communications satellite 
to orbit the Moon. Called the Lunar 
Pathfinder, it will relay signals back 
to Earth,  m e a n i ng that landers ,  
rovers and other orbiters no longer 
need to carry the expensive, bulky 
pieces of kit that were once needed. 

ESA has funded the Pathfinder, 
which is being made by Surrey 
Satellite Technology Limited (SSTL), 
in Guildford. ESA will also be the 
Pathfinder's first customer. 

Pathfinder is scheduled for launch 
in 2023.  Once it's up and running, 
the next step being considered by 
ESA is a constel lation of satellites 
around the Moon that c a n  a l s o  
provide t h e  lunar equival ent 
of  GP S .  " The idea i s  to have a 
number of satellites that will allow 
enhanced communications coverage 
of the Moon and high reliability 
navigation services,"  says Nelly 
Offord, the business line manager 
for exploration and head of lunar 
services at SSTL. 

Of course, it's all well and good 
providing a satellite that can beam 
messages back from the Moon, but 
you then need a ground station to 
receive them. This is where the once 
defunct Goonhilly Satellite Earth 
Station in Cornwall comes in. 0 

F E AT U R E  

ABOVE T he 
ESA- fun d ed 
Lunar Pathfin d er 
is bein g bu ilt by 
Gu ildfo rd-ba s ed 
Su rrey Satellite 
Techno logy 
L im ited. It will 
o rbit t he Moon, 
relay ing s ignals 
from l unar 
lan d er s ,  rovers 
and orbiters 
back to Earth 

LEFT Th e 
Goon hilly 
Satellite Eart h  
Stat ion  in 
Cornwall was 
establis hed in 
1962 before 
beco m i n g  
d efunct . I t ' s  now 
been brought 
back to life and  
u pg raded to  
aid with ESA 
m is s ion s  

LEFT INSET 
S u e  Horn e  
d evelops t he 
UK's  st rategy 
for space 
exploration at 
t he U K  S pa ce 
A g en cy 
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0 Situated on the Lizard peninsula on the southern coast of 
Cornwall ,  Goonhilly was established in 1962 to receive signals 
from the experimental telecommunications satellite Telstar. 
Over the ensuing decades, the site grew into the world's largest 
satellite ground station before gradually becoming obsolete. 

In 2011 ,  the rebirth began when a private company named 
Goonhilly Earth Station Limited leased the site from British 
Telecom and began to refurbish the antennas. Now, almost a 
decade later, the site has attracted money from the Cornwall 
L o c a l  Enterprise Part nership fund and from ESA to help 
with the upgrading of the antennas, which were in a rather 
sorry state. 

"One antenna had a tree growing through it," says Matthew 
Cosby, Goonhilly's director of space engineering. 

Now, Goonhilly is poised to provide addit ional coverage 
for ESA's deep-space tracking system, called ESTRACK. In 
particular, the Cornish site will be receiving data from some of 
ESA's older missions, such as Integral, Gaia and Mars Express. 
It will also be the ground station for SSTL's Lunar Pathfinder. 

WORLD PLAYER 
Beyond ESA, there could also be another big cu stomer on 
the horizon. It is no secret that the US is pushing hard to get 
back to the lunar surface. With the Artemis programme, the 
White House has set NASA a deadline of 2024 to have boots 
on the Moon. This represents a considerable acceleration of 
the more realistic goal to land by 2028 ,  and it is clear that 
not even NASA has the money or the workforce to make it 
happ en by itself. While NASA is turning to US industry for 
help , particularly in building lunar landers, the space agency 
is going to have to turn to international partnerships to get 
other things done. 

O fford t h i n k s  t h at prov i d i ng r e l i ab l e  high-quality  
communications is one area in which ESA and the UK could 
help. "NASA is very interested in using our services, and ESA 
is right now talking to them about which missions we could 
support," says Offord. 
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To stay ahead of this p articular 
c u r v e ,  C o sby is the U K 's 
representative on the Consultative 
Committee for Space Data Systems 
(CCSDS). This is where the standards 
for spaceflight communications are 
discussed and agr e e d ,  including 
t h e  c o m mu n i c at i o n s  p r o t o c o l s  
fo r NA SA's 2 0 2 4  lunar  l a n d i n g .  
Everything h e  learns is implemented 
at Goonhil ly and across the U K ,  
s o  that if  the call comes, they will 
be r eady to jump straight in and 
relay those h istoric images - just 
as Goonhilly was used back in the 
1970s to relay images and data from 
the original Apollo Moon landings. 

Although NASA and ESA are the 
only real customers in town at the 
moment, it may not be long before 

ABOVE The 
M oon d oes n ot 
have Ear th's 
p rotect i ve 
a tmos phere, 
so any l unar 
base would 
n eed to keep 
o ccupants safe 
from harmful 
ra d iation 



private companies are looking to buy 
communications services too. Take 
Tanasyuk's Spacebit:  next year's 
mission with the spider robot is just 
the first of a rolling programme of 
increasingly complex missions for 
the asagumo. Depending on where 
they touch down, the first mission 
may or may not reach a lava tube. 

tJ Instead, the asagumo will be used 

6: to demon strate the spider robot 
� technology. " It will  take selfies ,  
� do some science and distribute the f-a data to schools and universities for « 
z free," says Tanasyuk. 

� It is a t i m e -l i m ite d m i s s i o n ,  

� however. Asagumo is solar-powered 

3 and when the Sun sets on the Moon, 

� it takes a fortnight to reappear. In 
� that time, the tiny asagumo, which 
z f- can fit i nto the palm of a hand,  +� will  have frozen forever. So the -
� first mission will only last about « 

one week. - +� For their second mission, Spacebit 
.!t: is designing a carrier, into which a 
« 
t::: number of asagumo will be able to 

climb. The mothership will be much larger and able to sustain 
the spider robots for the duration of the lunar night. At dawn, 
they will crawl back outside and continue their exploration. 

If all goes well, for Space bit's third mission, the carrier will 
be taken from orbit to the lunar surface on a l ander of the 
company's own making. And this is really where Spacebit's 
future lies. "We are the only company not only in the UK, but 
in the whole European region to be designing and working on 
a lunar lander," says Tanasyuk. The idea is to corner at least 
part of the lunar transportation market. 

There can be no doubt that through the coordination of the 
UK Space Agency, companies and organisations across the 
UK are positioning themselves to play key roles in returning 
humans to the Moon. And as exciting as that is, Horne makes 
it clear it is also a dress rehearsal for something much larger: 
human missions to Mars . 

"The long term objective is to take humans to Mars. But to 
do that, we need to use the Moon as a testbed. We need to test 
out technologies and capabilities," says Horne. 

In the 1960s,  the UK flirted with the idea of be coming a 
space-faring country. It built the Black Arrow rocket and 
launched the Prospera s atellite into low-E arth orbit. Then 
the country turned its back on the endeavour. Now it appears 
that there is a renaissance of interest in space in the UK. And 
with companies like Spac ebit, SSTL and Goonhilly Earth 
Station Limited, it seems there is no shortage of individuals 
and organisations ready to accept the challenge. sr 

by D R  S Tl \ R T 

<: I . \ R h. (@OrStuC/ork) 

Stuart is an astronomer 

and science writer. 

His new book, Beneath 

The N ight (£14 99, 

Faber), will be released 

in October. 
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It might be boring, but setting a 
routine can reduce stress, ease 
anxiety and help you s leep � ur lives have all  been disrupted 

by COVID-19, resulting in a big 
surge in anxiety and issues of 
mental health. A recent study, 

carried out by researchers from the 
University of Exeter, delivered some 
stark findings. The team used data 
collected from nearly 12,000 people 
who, for many years, have been asked 
questions about their mental health, 
and found that almost a quarter of 
respondents reported experiencing 
at least one mental health problem 
during lockdown - up from 10 per 
cent in pre-crisis times. As they put 
it: "The scale of this deterioration 
in mental health is of a magnitude 
unlike anything we have seen in 
recent years." 

One way to cope with the 
challenges this crisis has thrown up 
is to find a routine and stick to it. The 
temptation, when you are stressed, 
is to watch box sets and eat comfort 
food (and a survey carried out by 
King's College, London, found that 
almost half the population have been 
doing just that during the lockdown). 
Though that may feel like what you 
want to do, in the long term it won't 
do you any favours. 

I fe el strongly that, from the 
point of view of your mental health, 
ensuring you are getting enough 
quality sleep should be a priority, 
and when it comes to sleep it i s  
essential that you establish a routine. 
You should start by setting a 'sleep 
window' - the time within which 

X 
"The temptation, 
when you are 
stressed, is to 
watch box sets and 
eat comfort food" 

you are planning t o  sleep - and try 
to stick to it as closely as possible, 
seven days a week. 

I aim to be in bed before llpm and 
up at 7am. The first thing I do when I 
wake is to open the curtains and get 
a good dose of early morning light. 
This is important for resetting your 
internal body clock, which drives 
so much of what your body will do 
over the course of the next 16 hours. 

After that, I do some resistance 
exercises, like squats and press-ups. 
I know that if I don't do them first 
thing then I will almost certainly 

not get round to doing them at all. 
Resistance exercises  build and 
preserve muscle, something that is 
particularly important as we age. 
Studies suggest that after the age of 
30, people who don't exercise lose 
up to 5 per cent of their muscle mass 
every decade. As well as making 
sure you look good on the beach, 
doing plenty of resistance exercise 
has been shown to be a great way 
of improving sleep quality. At the 
start of lockdown I could do around 
25 press-ups in one go, now it is 45. 
Which considering I am now 63 is 
pretty good going. 

Other routines that I try to stick to 
include going for an early morning 
walk (to get more light) and finishing 
my evening meal by 8pm so I get 
in at least a 12-hour overnight fast 
every day. With a few routines 
in place,  my body stays happy, 
which helps reduce stress in these 
challenging times. sr 

Michael is a writer 
and broadcaster, 
who presents Trust 
Me, I'm A Doctor. 
H is latest book is 
Fast Asleep (£999, 
Short Books) 

• 
63 

z 0 
"' 
0 

� w 9.. z 0 
� 
"' 
>--
Vl 

j 



C O M M E N T  

I n  these  strange t imes, it can be tough to  get 
defin ite answers. To compen sate, o u r  brains 
seek so lace i n  conspiracy theor ies 
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A leks is a social 
psycho logist, 
broadcaster 
and journal ist 
She presents 
The Digital 
Human. 
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l he human brain loves patterns. 
It's built to make one and 
one equal two, and to see  
inappropriate things in 

Rorschach tests .  Psychologically 
speaking, we lean on patterns as a 
way to make light work of a world 
of random sti mulation. So when 
things don't add up, we feel uncertain. 
Our response is to look for anything 
to avoid the di ssonance of not 
knowing where we stand. 

Welcome to our COVID-19 world. 
We don't know what's going on right 
now. Nobody does. There are a lot of 
incredibly smart people doing some 
hardcore detective work to get to the 
bottom of this pandemic, but in the 
meantime, the rest of us are on the 
receiving end of conflicting messages 
from all sides. 

When it comes to the kind of 
unc ertainty we are trying to 
comprehend right now, there is 
literally a war going on inside our 
heads. In one corner is the prefrontal 
cortex, the part of the brain that's 
rationally gaming out the possible 
outcomes. In the other corner is our 
amygdala -the bit that controls fight 
or flight - and it is sprinting towards 
anything that feels right, and away 
from anything that feels threatening. 
It's looking for simple solutions. 
Unfortunately, that's exactly what 
we should be avoiding. 

Dr Charles Morgan is a professor 
of national security at the University 

X 
"Our amygdala is 
sprinting towards 
anything that feels 
r ight, and away 
from anything that 
feels threatening" 

of New Haven, Connecticut. He has 
been studying extreme uncertainty 
for more than four decades, working 
with active duty special forces 
soldiers who spend a lot of time in 
what everyday people would 
categorise as 'extreme stress'. Charles 
- or Andy as he's known to anyone 
except his mum - is an affable chap 
with an interest in what makes our 
brain chemistry tick. 

According to a 2013 paper from 
Andy and his colleagues at Yale, the 
US Navy and the University of 
California, we're more li kely to 
believe (and in the age of social media: 
rapidly spread) things that are untrue. 

What's happening, he thinks, is 
that exposure to high states of anxiety 
and stress make it easier to create a 
false memory. Our critical thinking 
drops out. We become dominated by 
the primitive amygdala,  which 
bypasses misinformation past 
our prefrontal cortex and fills in 
whatever gap doesn't make sense in 
our internal story. 

Think about it: if you are looking 
for a pattern, a conspiracy theory is 
like a box of free sweeties. Our brains 
would prefer to think some evil person 
out there is doing all this, because it 
means that someone is actually in 
charge. And that makes us feel better. 
Because stuff isn't random any more. 
And now we know who to blame. 

How do we tame the amygdala? 
We invoke the adult part of our brains 
to tame the impulsive child. And to 
do that, we need to create routine. 
We administer self-care. We start on 
the path that leads us to understand 
that the control we think we have 
over our world is a facade.  This 
pa ndemic is an opp ortunity to 
reassess where we stand. SF 



FROM T H E  MAKERS O F  

m m rt  
Science Focus 

• 

A daily dose of mental refreshment 
delivered straight to your in box 

Sign up to discover the latest news. views and breakthroughs from 
the BBC Science focus team 

www.sciencelocus.com/newsletter 

-� Foc:us 
U A O A l i N l  

HOW rr AFfE(TS 
YOUR HEALTH 

HOW rr tmoNGES 
YIIUR MDOD 
WH4TY8U.cAN EAT 
TO MAKE If aETTER 

I I : I 

PLUS FREE IINI·GIIDE EVElY lEE 
A co l l ection o f  t h e  m ost 
i m po rtant ideas i n  
s c i e n c e  a n d  tec h n o l ogy 
today. Discover the  
fu ndam entals of sc i ence, 
a longs ide some of the  
most  exc i t ing  research 
i n  the wo r l d .  

+ 





>
t:: "' "' UJ > 
z 
::J "' z 
"" a. 0 I 
"' z I 0 
<:::: "" "' 
"' -' -' 
3: 

INTERVIEW 

LOOKING FOR 

The Mars 2020 Rover, named 
Perseverance, is  set to lau nch th is 
month.  It wi l l  co l l ect rock  and 
soi l  sam p les fro m our red 
ne igh bou r, wh ich  Miche Aaron 
wi l l  be us i ng i n  her  search fo r 
o rgan ic  m i nera ls .  She te l l s  
Amy Barrett how the p resence 
of these m i ne rals cou ld  reveal i f  
there was once l i fe on  Mars .. . 

WHAT M I N E RALS A R E  TH ERE O N  MARS? 
There are silicates, which basically contain silicon 

and oxygen atoms, along with magnesium, iron or 

calcium. Depending on the silicate, they can either 

be arranged in sheets, layered flat, like a flaky 

pastry; or globular, like people would expect a rock 

to look. Other minerals we have are iron oxides 

the reason why Mars is red. Haematite is one of the 

most common iron oxides that you'll see on Mars 

and on Earth too. We call it haematite because it's 

red like blood [the word 'haematite' is derived from 

the Greek for 'blood']. 

Then there are things like sulphates, oxalates 

and carbonates, and I'm sure there are others that 

I haven't named. Carbonate is the one that many 

scientists want to find, for the same reason that 

I want to find oxalates: because of the association 

with life. 

WHAT ARE OXALAT ES? 
You actually might be more familiar with them 

than you think. If you've heard of kidney stones, 

that's calcium oxalate. 

Oxalates are organic minerals, and they're often 

associated with living organisms, although they 

can form through abiotic [non-biological] 

methods. On Earth, they primarily form through 

biological processes in plants or animals. So, they 

have a strong association with life on Earth, and 

they're really exciting because they're known to 

be stable on the surface of Mars. They can exist in 

extreme environments. And when I say extreme, I 

mean environments in which a human wouldn't 

thrive for very long, without some sort of 

mechanism to keep them alive. Think of places 

like Antarctica, or the Atacama Desert - those 

are actually two good analogue sites for 

Martian research. 

Oxalates are also high-value targets because 

they have the potential to preserve biological 

activity from past and present Mars. 0 

F E AT U R E  1 sr 

"Oxalates 
have a 
strong 
association 
with life on 
Earth, and 
they're 
really 
exciting 
because 
they're 
known to 
be stable 
on Mars" 
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sr F E AT U R E  INTERVIEW 

S O  I F  O X A LATES ARE F O U N D  O N  MARS, IT C O U L D  

M E A N  T H ERE'S L I F E  T H ERE? 

Well,  not necessarily, because oxalates can also 

form through this [non-biological] process called 

diagenesis, which is when a mineral is physically 

and chemically changed by increases in 

temperature and pressure, or through 

hydrothermal [hot water] processes. 

On Earth, these changes in temperature and 

pressure happen after sediments rich in organic 

matter are deposited and buried. There they are 

reheated and they experience more pressure, to the 

point that their molecular structure changes. Then, 

when they come back up to the surface, it's in a 

different form, similar to metamorphic rocks. 

Now, we don't see surface uplifting on Mars 

because as far as we know Mars doesn't have 

tectonic plates. So there is no mechanism for rocks 

formed through metamorphism, much less 

diagenesis, to resurface. 

Yet we do have metamorphic rocks on Mars, and 

can witness diagenesis by analysing rock layers 

along the sides of craters. That, we believe, is due to 

meteorite impacts because that is the only thing 

that can cause that high amount of pressure and 

heat to do that process. These meteorites, or to be 

more specific, these carbonaceous chondrites, 

contain an acid called carboxylic acid. That 

carboxylic acid actually bonds with other 

substances to create oxalates. 

So, if l were to detect oxalates on Mars tomorrow, 

would I be able to say that, yes, there is life on Mars 

right now, or there was life on Mars? That there was 

vegetation? That there were mushrooms? No, I 

couldn't, because whenever I collect that 

information, it's hard for me to determine how they 

[the oxalates] formed. 

H O W  D O  Y O U  D ET E C T  M I N ERALS ON MARS? 

I use something called remote sensing, which is 

where an instrument collects information from the 

surface of the planet in the absence of physical 

contact. I use infrared spectroscopy. Spectroscopy 

is the study of light, and how light interacts with an 

object. Infrared can produce vibrational properties 

when it interacts with a mineral's molecular 

structure. The distinct patterns made by each 

mineral group are like a fingerprint that we can use 

to help identify the minerals on Mars. 

Mars is pretty far away from Earth, so it takes 

some time for large quantities of data to get 

transferred here. And when that happens, we 

generally get raw data, which is unprocessed, and 

can often contain artefacts - basically things that 
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"When learning 
about space 
exploration, all I 
saw were white 
men. I don't think 
I was even exposed 
to Mae Jemison'' 

can inhibit a person from properly analysing the 

data. So, for example, with my datasets I often 

have to make atmospheric corrections, because 

unfortunately Mars is very, very dusty. That dust 

interferes with our data. 

In-situ [on-location] spectroscopy with the 

rovers is  actually the best way to analyse rocks 

on a different planet, as there is no atmospheric 

interference. I'm not currently using rover data 

because I'm still relying on satellite imagery to 

get a good idea of which location has oxalates. 

I know one of the locations is Jezero Crater, which 

is where the Mars 2020 Rover, Perseverance, is 

going to land. Perseverance i s  scheduled to 

launch this month, on 20 July. Do you understand 

the significance of that day? 

I DON'T. 

That was the day that Apollo ll landed on the 

Moon. So last year, we had the 50th anniversary 

for the Moon landings. I just think that it's really 

cool that was the date picked for it. 

HOW DID Y O U  C O M E  TO BE L O O K I N G  FOR 

E VI D E N C E  O F  LIFE O N  M ARS? 

My grandparents took me to space camp at the 

Space Center in Houston every summer from the 

age of around eight until I was 13 and I aged out. 

That was when I was first enamoured by 

anything related to space. We built rockets, we 

met astronauts, we learnt about the Space Shuttle 

programme - I still tear up whenever I see the 

Space Shuttle launch on video. And even though 

A fter studying planetary 

geo logy at Wes leyan 

Universi ty, M iche started 

a master's i n  geographic 

i nformation systems (GIS) 

at Sam Houston State in 

Texas . A fter getting  her 

mas ter's, she began working 

at Carnegie Geophysical 

Laboratory, res earc hing 

oxalates. From there, she 

got connections with people 

at johns Hopkins A ppl ied 

Physics Laborato ry and 

progressed her research 

using remote sensing. She 

is now studying for a PhD at 

johns Ho pki ns. Miche went 

viral on Twitter when s he 

posted a l ist o f  resou rces 

to help und errepresented 

stud en ts get information 

on d egrees , sc hola rs hi ps , 

fellowshi ps, funding 

applications and m entor ing 

opportunit ies . S he also 

hel ped s et up the Wo man o f  

Color P roject, a pro gramm e  

that hel ps wo men of  co lo ur 

i n  STEM apply to and thrive 

in grad school. 



we basically did the same stuff every summer, at 

the end of the programme I'd always tell my 

grandparents, "I want to work at NASA when I 

grow up." 

I was just  fascinated by the stuff that's out 

there, the galaxies, planets, stars . . .  My 

grandparents got me a telescope, so I was able to 

explore it [space] from the comfort of my home. 

Eventually, I decided that I wanted to major in 

astronomy and physics. I went to Wesleyan 

University for my undergraduate degree, and I 

was introduced to Dr Martha Gilmore, who is in 

the earth and environmental science 

department. She's a planetary geologist, who 

primarily focuses on Venus and Mars, and also,  

she is  a black woman. I'd never met a black 

woman who studied this stuff. And it was just 

amazing. So,  she became, and still is ,  my mentor 

- you don't really retire out of that. 

She taught me a lot about Martian 

spectroscopy and remote sensing, and she 

allowed me to do research with her looking at 

minerals on Mars. 

W H Y  D O E S  R E P R E S E N TATI O N  M ATT ER? 

I grew up partly in Louisiana and in Houston, 

and I did have black mentors growing up, I had 

teachers that were black. But with regards to 

learning about space exploration, all I saw were 

white men. 

I don't think I was even exposed to Mae 

Jemison [the first black woman to travel into 

space]. which is kind of sad. I only knew about 

her once I went to college. 

It's not that I didn't think that I would see a 

black woman in my field. I was just excited to see 

one in my field because it gave me the message 

that if she can do it, I can do it. And it was 

definitely one of the factors that kept me in the 

field. Of course, it was also the love of 

mineralogy and spectroscopy that kept me here. 

This is  actually one reason why representation 

is so important in STEM, especially for little 

black b oys, little black girls or any other child 

that's an underrepresented minority. When they 

get into a field that's been run predominantly by 

white men, they want to see someone that looks 

like them. 

Of course, the field is going to be very difficult, 

race aside, because this is a complex topic. But 

seeing someone there who looks like you, and 

they went through the fire, came on your side, 

and they're well-respected and well-known in 

their field - it gives you hope. sr 
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' .. ·. � A  : POP PSYCHOLOGY F E AT U R E  sr 

hat pop 

Power cor ru pts, crowds are v io l ent and d e p ress ion is j ust a 
chemical  im ba lance .  R ight? The c lass ic  p sycho l ogy theor ies  ofte n 
have a n i ce  r i ng to them,  creat ing a myth o logy that pe rsi sts 
throughout the  m e d ia, c i nema and  l iterature .  But n ew research is 
reveal i ng  that the  h u man m i nd isn 't as s i m p l e  as we'd l i ke to t h i n k  . . .  
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W
hen eye-catching theories emerge in the 
field of psychology, they often take on a 
life of their own. Just look at the idea that 

oxytocin is the 'cuddle hormone'. This captures our 
imaginations, but research has shown that oxytocin can 
also increase feelings of intolerance and aggression. We 
are all amateur psychologists, and the field provides 
an appealing way for us to make sense of our feelings 
and behaviour. If it can confirm our own beliefs about 
human nature, then even better. But just like every 
science, psychology is a messy, ongoing process,  
and many headline-grabbing results have not been 
replicated, or are far more nuanced than first realised. 
Here are eight widely believed pop psychology ideas 
that are probably wrong, or at least overly simplistic. 0 
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sr F E AT U R E  P O P  PSYCHOLOGY 

''POWER 
ALWAYS 
CORRUPTS'' 

D oes evil reside within us, or are we corrupted 
by circumstances? In 1 9 7 1 ,  the Stanford 
University psychologist Philip Zimbardo sought 
to demonstrate the potential power of situations 
and social roles to corrupt individual morality. 

Anticipating the scenarios dreamt up by reality TV 
decades later, Zimbardo and colleagues created a mock 
prison and recruited 12 male college students to play the 
role of guards and 12 to play the role of prisoners. The 
idea was to study their interactions for two weeks, but 
the 'Stanford Prison Experiment' had to be aborted after 
just six days, such were the levels of cruelty perpetuated 
by the 'guards' upon the 'prisoners', including forcing 
them to clean toilets with their bare hands. 

To Zimbardo, the shocking lesson was clear- powerful 
situations can overwhelm our individuality, turning 
good people bad. His interpretation chimed with ideas 
about the roots of evil, apparently helping to explain 
atrocities of the past, and future - Zimbardo would later 
invoke his research while testifying in defence of one 
of the US guards accused of cruelty towards prisoners 
at the Abu Ghraib prison in Iraq in 2003-4. 

Over the years, Zimbardo's study has been subject 
to intense criticism and reinterpretation. In 2002, the 
British social psychologists Alex Haslam and Stephen 
Reicher conducted a similar experiment called the 'BBC 
Prison Study'. In their version, the prisoners united 
and overthrew the guards, showing that the events 
of the Stanford experiment were far from inevitable. 
Footage has also emerged of Zimbardo - in the role 
of 'prison superintendent' - instructing his guards 
on how to behave, which seems to u nderm ine the 
spontaneity of the events that unfolded. More recently, 
an audio recording was uncovered that revealed one of 
Zimbardo's collaborators, in the role of 'prison warden', 
persuading one of the 'guards' to treat the prisoners 
more cruelly, including telling him that, if  he did a 
good enough j ob,  the experiment could lead to real-life 
prison reform. Critics like Haslam say the recording 
shows the Stanford study was more akin to a form of 
live theatre than a science experiment. Zimbardo and 
his defenders counter that, whether the guards' sadism 
was inevitable or not, the study's message still holds 
- that, in the wrong circumstances, otherwise 'normal' 
people are capable of extreme cruelty. 
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"His interpretation 
chimed with ideas 
about the roots of evil, 
apparently helping to 
explain past atrocities" 
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sr 1 F E AT U R E  I POP PSYCHOLOGY 

1111CROWDS 
MAKE PEOPLE 
MINDLESS 
AID VIOLENT'' 

74 

M edia accounts of riots often imply that a 
mob mentality has taken over. Such reports 
reflect a commonly held belief that when 
large groups of people get together, people 

lose their individual morality and run amok with 
the herd. Similarly, newspaper reports of disasters 
often describe crowds as if they are mindless, with 
talk of 'stampedes' and blind panic. 

The reality, according to many contemporary 
social psychologists, is that there is a logic and 
purpose to much crowd behaviour. Violence is far 
from inevitable when large groups assemble - just 
look at the restraint shown on American civil rights 
marches in the 1960s. Even in the case of rioters, 
while they might often be violent and destructive, 
they usually have a shared purpose and a clear 
sense of identity. During the English riots of 2011, 
for example, the damage was aimed mainly at targets 
seen as symbolising inequality, such as high-end 
shops. Also, it wasn't the case that anyone who 
saw the riots on television, or encountered them in 
the street, was sucked zombie-like into 'the mob' 
- rather it was in neighbourhoods where there was 
already a strong sense of disenfranchisement that 
people were far more likely to join in. 

It's a similar story for crowds in emergencies. 
Analysis ofreal-life events, such as the Hillsborough 
disaster of 1989 and the overcrowding at a Brighton 
beach concert in 2002, suggest that blind panic is 
rare and that p eople will often stop to help one 
another. This altruistic behaviour is perhaps due 
to a sense of togetherness that's forged as groups 
of strangers go through a common experience. 

X 

"It wasn't the case 
that anyone who 
encountered the riots 
in the street was 
sucked zombie-like 
into 'the mob'" 
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••FIRSTBORNS 
ARE NATURAL 
LEADERS'' 

W hat do Emmanuel Macron, Angela Merkel 
and Boris Johnson have in common? How 
about Jeff Bezos and Elon Musk? They 
are all the eldest among their siblings 
- providing anecdotal evidence to back 

up the popular idea that firstborns have distinct 
personalities that help them b ecome leaders. 
This rationale has a logical appeal - after all, 
the eldest child enjoys the undivided attention 
of their parents for a time, after which they get 
to boss their younger siblings around. 

However app ealing this pop the ory, the 
evidence largely doesn't support it In 2015, when 
psychologists carefully analysed the personality 
traits of hundreds of thousands of people and 
then correlated them with people's birth-order 
position in their family, no clear associations 
were found. A subsequent Swedish study did 
find that firstborns were more likely to end up 
in leadership roles, but the correlation was weak. 
If there is a link, then it probably has more to do 
with opportunity than aptitude, such as being the 
one chosen to take over the family business. C 
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sr F E AT U R E  P O P  PSYCHOLOGY 

••wE ALL HAVE 
A PREFERRED 
LEARNING 
STYLE'' 

D o you find it easier to learn by reading an 
article or listening to a podcast? Maybe you 
prefer images over text? Surveys suggest that 
most of us believe we have a preferred 'learning 
style', be that visual, auditory, kinetic (learning 

by doing), or something else. A majority of teachers 
believe it, too. In fact,  a whole industry has built up 
around finding ways to measure people's learning 
styles and guiding teachers on how to teach to those 
di fferent styles. However, this is probably the most 
striking example of where folk wisdom clashes with 
psychological science. Time and again, carefully 
controlled studies have failed to find evidence to 
support the 'learning styles' approach. 

Most studies in this area follow a similar format 
- volunteers report their preferred learning style, 
and then some of them are presented with material 
in their favoured modality while others are not. A 
test then ensues. Nearly every study has found that 
those who learn via their preferred style do not 
perform any better than a comparison group not 
taught to their preference. What's more, participants 
rarely show much insight into their supposed best 
learning style - their performance is often better 
in their non-favoured methods. 

Critics oflearning styles point out that the optimum 
way to teach often depends on the nature of the 
topic, not the preferences of the individual students. 
Others say that even if you do have a weakness in 
learning a particular way, it is better if teachers help 
you improve in that area, rather than avoiding it. 

X 

"The optimum way to 
teach often depends on 
the nature of the topic, 
not the preferences of 
the individual students" 
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POP PSYCHOLOGY F E AT U R E  sr 

.., r 1 

jlj�OXYTOCIN IS 
THE j�CUDDLE 
HORMONE''' 

E specially around Valentine's D ay, the popular media 
gets excited about oxytocin, often referred to as the 'love 
hormone'. It's absolutely true that this chemical is released 
in the brain when women give birth and breastfeed, and 
also when people cuddle and have sex - hence the media 

nicknames. There were also studies conducted in the early 2000s 
that suggested sniffing oxytocin made people more trusting, 
generous and better at empathising with others. Subsequently, 
the molecule has been mooted as a breakthrough intervention 
for various conditions, from autism to schizophrenia. 

If it all sounds too good to be true, that's because it is. More 
recent research has questioned those early findings on the 
chemical's effects, both failing to replicate them and painting 
a more nuanced picture. For instance, while oxytocin might 
increase feelings of bonding with friends and family, it can also 
sharpen dislike for outsiders. It can even heighten aggression 
in those with violent 
tenden c i e s .  In shor t ,  
oxyto c i n  i s  c ertainly 
an intriguing chemical, 
but it's far more than a 
cuddle hormone. sr 

by D R  C I I R I S T L\ �  L\ R R E TT 

Christian is the author of G reat Myths Of  The 

Brain (£15.99, Wiley Blackwell). His new book on 

personality change will be published next year. 
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B A R R Y  EVANS,  C A R D I F F  

WHAT'S THE MOST 
POPULAR DOG BREED? 
Accord ing t o  data from the Kennel  C l ub, 
the Labrado r  is cu rrently the UK's top dog, 
reclaiming its spot last year after br i efly 
los ing it to the French bu l l dog. I n  the US, 
the Labrado r  has been the most popu lar 
b reed for near ly 30 years. Labradors are 
favou rites because they are great 
a l l - rounders :  they're good-natu red, 
p layful and re latively easy to trai n .  They 
are also highly inte l l igent dogs - canine 
psychol ogy expert D r  Stanley Coren ranks 
them as one of the 10 br ightest breeds 
and they have the highest success rates 
for passing training programmes to 

become gu ide dogs. Labradors also have 
fewer health compl icati ons than many 
other breeds. They typica l ly l i ve fo r 
around 12 years, although a 2018 study at 
the University of London's Royal 
Veter inary Col lege found  that choco late 
Labs have 10 per cent shorter l i fespans, 
due to greater i nbreeding .  Probably the 
most common health issue that Labradors 
face is  obesity. This isn 't j u st greed i ness :  a 
2015 study at Cambridge Un iversity 
reported that 2S per cent of Labradors 
have a genetic mutation that means they 
never fee l  ful l .  LV 
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Q &A 

DEAR 
DOCTOR ••• 

S O P H I E  WYATT 

HOW MANY 
STARS ARE IN 
THE MILKY WAY? fI 

'-' 
0: "' -' w 
z <{ 0 

Astronomers can't be sure about this num ber, � 
because not al l  M i l ky Way stars are vis ib le from the � 
Earth, due to some of them being too far, too faint, � 
or obscured by gas or dust. However, various � 
estimates are avai lab le: some based on the shape ;;; 
and size of ou r  Galaxy, others based on our  Galaxy's � 

,._; 
l i kely mass. These estimates typical ly range from � 
100 b i l l i on to 400 b i l l i on  stars. For comparison, 100 � 

� b i l l i on is approximately the number of people who 
have ever l ived on Earth. AGu 



TA M S I N  N I C H O L S O N  

HOW DID TORTOISES REACH 
THE GALAPAGOS ISLANDS? 
The Galapagos torto ises are iconic an imals, 
often l iv ing for over 100 years and weigh ing 
as much as 400kg. They're on ly found on 
the Galapagos I s lands in the Pacific Ocean, 
nearly l,OOOkm away from the nearest 
landmass, Ecuador. So scientists have 
l ong  scratched their  heads over how they 
got there in the fi rst p lace. 

In the early 19th Centu ry, some thought 
that sai lors had transferred the 
giant tortoises to the 
Galapagos Is lands from 
the Mascarene Is lands 
in  the Ind ian Ocean. 
However, thanks 
to DNA tests, we 
now know that 
the ancestor of 
Galapagos 
tortoises came 
from South 
America. 

I n  the late 1800s, 
palaeontol ogist 
Georg Baur tho ught 
that the animals must 
have walked across an 
ancient land b ridge. They cou ldn't 
have c rossed an ocean, he reasoned,  
because torto ises were thought to be poor  
swimmers .  But then ,  i n  1923, natura l i st 
Wi l l iam Beebe tossed one over the s ide of a 
yacht! Fortunately, the  repti le was a sk i lful 
swimmer, steer ing itself pu rposefu l ly and 

extending its neck upwards to breathe. But a 
week after the o rdeal, it d ied. Beebe 
assumed that it had ingested too much 
seawater, so he found the idea of a tortoise 
swimming from Ecuador to the Galapagos 
just too much to swal low. 

In the end, it took two l i nes of evidence 
to seal the deal for #TeamSwim. I n  the 
mid-20th Centu ry, research on p late 

tectonics conf irmed that the 
Galapagos I s lands were 

formed by vo lcan ic 
activ ity. The is lands 

rose from the ocean. 
There never was a 

land br idge. And in  
2004, a giant 
tortoise from 
Aldabra, in the 
I nd ian Ocean, 

wal ked onto a 
beach in Tanzania, 

Africa, after 
swimming (and/or 

d r ifting) for 750km. It 
was emaciated and 

covered in barnacles, but 
otherwise okay. 

Scientists now th ink that Galapagos 
tortoises became estab l ished after a 
pregnant female ancestor or b reeding pair 
made a simi lar long-d istance swim from 
South America to the is lands, around two 
mi l l i on  years ago. HP 

Q& A sr 
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T O N Y  H E R S H ,  N E W B U R Y 

WILL INCREASED SUN ACTIVITY MAKE 
CLIMATE CHANGE WORSE? 

The Sun 's activity fol lows a regular cycle, 
d riven by changes in its magnetic f ie ld .  
Scientists typical ly measure solar activity 
by counting sunspots - dark areas on the 
Sun 's surface that form where magnetic 
fields are strongest. These ebb and flow in 
a repeating cycle averaging 11 years. l n  the 
first half of the solar cycle, magnetic 
activity p rogressively ramps up until the 
'solar maximum', when the number  of 
sunspots can reach over 200. This is  
accompanied by an increase in the Sun's 
energy output. Over the second half of the 
cycle, solar activity wanes, di pping to the 
'solar min imum' before a new cycle begi ns. 

We are cu rrently at a solar min imum, 
and wi l l  therefore see an increase in solar 

activity between now and 2025. However, 
even at solar maximum, the energy that 
the Earth receives from the Sun is only 
around 0.1 per cent higher than average. 
This has only a tiny impact on our  global 
temperatures, which pales in comparison 
with the effect of human-emitted 
greenhouse gases such as carbon d ioxide. 

The last th ree so lar  cycles have a l l  
been  weaker than the i r  predecessor, 
lead ing some scientists to specu late that 
we cou ld  be about to enter a pro l onged 
period of lower solar activity. But at best 
th is  would offset global tem peratu re r ise 
by j u st 0 . 3°[, and it would on ly be a 
temporary effect u nti l  the Sun's activity 
ramped up aga in .  AFC 
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DO SUBATOMIC PARTICLES HAVE A COLOUR? 
Colour might seem like an inherent property of 

matter, but it's actually the result of a process 

specifically, how matter interacts with light. In an 

atom, the electrons orbiting the nucleus absorb the 

incoming light energy, and jump into higher energy 

levels. These so-called 'excited states' are unstable, 

and in returning to their original state, the electrons 

re-emit certain wavelengths of light, which we see 

as a specific colour. But a solitary electron - or any 

subatomic particle - simply mops up the incoming 

light energy, and thus lacks any specific colour. RM 
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ASTRONOMV FOR BEGINNERS 

·/ · 
\ 

HOW CAN I SEE TH E PERSEID 
M ETEO R SHOWER? 
WHEN:  PEAKS O N  11-1 3  AUGUST 

On any given night of 
stargazing, you can expect to 
see about two meteors every 
hour. Meteors, commonly 
known as 'shooting stars', are 
flashes of light caused by 
pieces of dust or rock burning 
up as they pass through the 
Earth's atmosphere. Incredib ly, 
these are usually the size of a 
grain of sand, but they travel 
so fast that they create a 
trai l that glows as brightly as 
the stars. 

Every so often, the Earth's 
o rbit brings us into a 
particularly dense patch of 
cosmic debris - a trail of rock 
and dust left in the wake of an 
asteroid or  comet. We see this 
as a meteor shower. 

The Perseid ('Per-see-id') 
meteor shower is one of the 
most active in the northern 
hemisphere, providing up to 
100 meteors per hour. Caused 
by debris from the comet 
Swift-Tuttle, the Perseids are 
named after the constel lation 
that the meteors appear to 
come from: Perseus 

(astronomers call  this point 
the meteor shower's 'radiant'). 

This year, the Perseids wil l  
peak on 11-13 August, but you 
can spot them anytime from 
around 17 July to 24 August. 
The meteors can be seen at 
any time of night, but the 
darker it is,  the better your 
c hances, so aim for between 
midnight and Sam. A night 
with little moonlight, around 
the new moon on 20 July or  19 
August, would be perfect. 

Let your eyes adjust, then 
look directly up. Although the 
meteors originate in Perseus, 
it's not important to 
specifically find that 
constellation - they can travel 
across the whole sky. So make 
sure you can see as much sky 
as possible, without 
obstruction from bui ld ings or  
trees, to give yourself the best 
chance. Most importantly, 
make sure that you're 
comfortable, by taking a chair 
(a reclining one is best), a 
blanket, and maybe even a 
bottle of wine with you. AB 

Q& A 

G A R E T H  S P E N C E R  

WILL THERE EVER BE A 
ROBOT THAT DOES ALL 
THE HOUSEWORK? 

sr 

We al ready have specia l ised robots for housework :  washing 
machines and d ishwashers, p lus robot ic vacuum cleaners 
and floor  mops. I n  deve lopment, there's a laund ry-fo ld i ng  
robot  ca l l ed  Fo ld iMate, wh ich sucks  in your c l othes and spits 
them out in a neat pi le ;  an automated i roning machine ca l led 
Effie; and robot ic  chefs from Samsung and Ma ley Robotics .  
Offices i n  the US, meanwhi le, can h i re a toi let-c lean ing robot, 
developed by Somatic .  Sadly, combin ing a l l  of these robots 
into one is j ust not possi b le  with to day's techno logy - you 
wou ld  need a robot with the dexterity of the human body 
and the adaptabi l ity of the human b rain , and we're sti l l 
many years away from that. PB 
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K AT I E  W, ST A L B A N S  

I ce cubes typica l ly have a temperature of around  -18°[, whi le 
tap water is around 10°[.  When the cubes are d ropped in ,  the 
relative warmth makes the i r  outer layers start to expand, whi le 
the ir  co ld inner layers remain unchanged. Th is  creates tension 
between the layers which can tear the cube apart. Whether it 
does or not depends on the presence of 'defects' in the ice 
cubes, which are caused by uneven coo l ing an d/or di ssolved 
oxygen .  These lead to the layers of ice being poor ly connected 
to one another, and if the defects are big enough, they ' l l  a l l ow 
the internal tension to crack the whole ice cube apart. RM 
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6bn 
The number of Earth-like planets 
that could exist in the Milky Way, 

according to new estimates 
from the University of 

British Columbia. 

D I L E E P  B A G N A L L ,  L A N C A S H I R E  

WHAT HAPPENS TO 
MONEY TAKEN OUT OF 
CIRCULATION? 

Every year, h u n d reds of m i l l i ons  of 
bank notes are retu rned to the Bank  of 
England because they're o ld, damaged 
o r  d i rty. Unti l a round 30 years ago, the 
notes were inc inerated - inc l ud ing at 
the Bank of England 's London offices to 
he lp  heat the bu i l d i ng. But then the 
Bank of Eng land introduced recyc l i ng, 
a long with com posting us ing methods  
s im i la r  to those  used fo r food waste. 
Some banknotes conti nued to be 
inc inerated, with the energy being 
recovered for e lectricity generat ion .  
The introduct ion of po lymer 
bank notes in  2016 forced a reth i nk, as 
these aren 't compostab le .  So now the 
Bank of England is switch ing to a new 
form of recyc l i ng, in which the notes 
are p rocessed to make new p lastic 
products l i ke p lant pots. RM 

Q& A 

E M A I L  Y 0 U R Q U E S T  I 0 N S T 0 QUESTIONS@SCIENCEFOCUS.COM 0 R T W E E T  U S  @SCIENCEFOCUSQA 

sr 

85 



86 

WIU. TH• VIRUS GIIT WORSII IN TH. WIN'IWR? 

Many other respiratory viruses (suc h  as the flu) are seasonal, with more cases 
seen in the colder winter months, so it's been suggested that the coronavirus 
SARS-CoV-2 could follow a simi lar pattern. There has been a drop-off in cases in 
the northern hemisphere as sum mer approaches, but this is l ikely to be due to the 
effectiveness of lockdown measures in many northern countries. It's possible that 
the weather does have a small  effect: recent studies have shown that transmission 
of the virus decreases when the h umidity increases (such as in the summer 
months). But, so far, the outbreak doesn't seem to be strongly tied to our seasons: 
the onset of the southern hemisphere winter, for example, has not caused 
increased transmission in Australia or New Zealand. So it looks l i ke our individual 
and col lective actions wil l  play a much greater role in determining the trajectory 
of this pandemic.  



WHAT DO 
WE STILL NOT 
UNDERSTAND 
ABOUT THB VIRUS? 
-

Given that we only discovered this virus last December, our 
knowledge has advanced at an i ncredib le  pace. But there are 
sti ll aspects of the virus that we do n't understand. Fi rst, 
immunity. In order to achieve herd immun ity, 60 to 70 per cent 
of the population would need to become i m m u ne, either 
through infection and recovery, or  th rough vaccination.  Both 
options rely o n  our bodies producing protective proteins called 
antibodies i n  response to the virus. The l imited research at 
present says that infected people do generate antibodies, and 
that, in animals, the antibodies protect against the virus. 
However, we don't know if a l l  people who are infected or  
vacci nated wi l l  be protected by their antibodies, and we do n't 
know for how long protection will last. Second, we don't 
u nderstand why the coronavirus has such varied effects in 
people, from no symptoms at all, to mild symptoms, to 
life-th reatening i l lness. In some cases, this may be due to 
differences in ACE2 - an enzyme molecule that provides the 
entry point for the virus into our cells - but this is far from the 
whole story. And third, the virus is constantly mutating, but we 
don't know how much these mutations wi l l  affect its 
functioning. Some of the mutations we've al ready seen may 
have enabled the virus to spread better, but, so far, there's no 
evidence that it is getting more dangerous. 
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GIVE YOUR BRAIN A WORKOUT 

ACROSS DOWN 
7 Cal l acid ity level by Saying I'm sharp is 

number (S) wrong, and getting 
9 Foyer containing o ld (8) 

e lder ly bag (7) 2 About dating eccentric 
10 Tenth month in  the past, star (3,S) 

new shape (7) 3 Opening feature at end 
11  Animal  l i ke this found in  of  week (S) 

rubbish container (S) 4 Stick to associat ion (4) 
12 Charge assembled in  5 Timid stances about 

a sea (6) ci nematic c l i che (3,9) 
13 Be economical , making 6 Enthusiast has left 

smal l  conservative terribly a quiche (4) 
prim (6) 8 Changing at once, less 

16 Extremely l ittl e  t ime (6) sensitive to anti -knock 
17 King and queen surround rating (6,6) 

fel low in money (6) 14 Firm, no tear involved, 
19 Knock hospital for wearing a crown (8) 

produc ing j unk  mai l  (S) 15 Picture the orientation 
21 Port is more piquant (7) of a page (8) 
22 Woman gets report on 18 Gets a new place to 

whole situation (7) perform (S) 
23 Sound d isapp roving, 19 Register a fish (4) 

turning it on everyone 20 Laugh, getting a kiss for 
p laying (5) p ractical joke (4) 

A N 5 W E R 5 For the answers, visit bit.ly/BBCFocusCW 
P lease be aware the website add ress is case-sensiti ve. 

N E X T  I S S U E  �-I--
EXPLORING THE 

UNKNOWN 
Gro u n d  b reak i n g  new tech n iques to u n lock  

the myster ies  of  the  ocean. 

� l � �  
BIOHYBRID DESIGN 
We tal k to engi neer  Ritu Raman about 

b u i ld i n g  mach i nes that are powered 
by b i o l ogical materials .  

EXTREME SCIENCE 
Me et t h e  research ers w h o  are go ing  to 
great l e ngths to fi n d  out how c l i m ate 

change is  affect ing o u r  p lanet. 
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A SCIENTIST'S 
GUIDE TO LIFE 

WE CAN ALL DO O U R  BIT TO HELP 
BOOST BIOD IVERSITY. B IOLOG IST 
PROF DAVE GOULSON EXPLAINS 
HOW TO WELCO M E  WILDLIFE 
I NTO YO U R  GARDEN 
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BUGS ARE IMPORTANT 
They are food for other creatures, 

such as birds, bats and fish. They 

provide services, like recycling 

dead bodies, keeping the soil 

healthy, and pollinating. Three

quarters of the crops we eat rely on 

insect pollination. It's been said 

that if insects were to vanish, the 

environment would 'collapse into 

chaos' .  I think that's true. 

EVERYONE CAN DO SOMETHING 
The UK has half a million hectares 

of garden. That's a bigger area than 

all of our nature reserves. It doesn't 

take much to make your patch 

more wildlife friendly. 

PLANT THE RIGHT FLOWERS 
Some flowers, like the classic tea 

rose, may be pretty, but don't offer 

much to pollinators. Old-fashioned 

cottage flowers and herbs, like 

catmint and comfrey, are much 

better. In my own garden, I have 

lots of wildflowers like bird's-foot 

trefoil, pink campion and teasels, 

mixed in with ornamental flowers. 

PLANT FOR YEAR-ROUND COLOUR 
Aim for continuity of flowering for 

as much of the year as you can, so 

90 

that, for example, bumblebees have got food right 

through from when the queens come out in March to 

when the nests fizzle out in September. Try to cater for 

different insects. Bees with long tongues like flowers 

such as foxgloves and honeysuckle; short-tongued 

species prefer things like geraniums and cotoneasters. 

GIVE THE MOWER A REST 
Most lawns contain wildflowers like clovers and 

dandelions, but they never get the chance to bloom 

because they're constantly being mown down. These 

flowers are really good for pollinators. I'd love it if we 

could get people to move away from this idealised 

Wimbledon-style lawn to something more meadow-like. 

MANY GARDEN CENTRES AREN'T THAT 'GREEN' 
Bedding plants are reared in peat-based compost in 

disposable plastic pots and have almost certainly been 

sprayed with pesticides. We did some research recently 

and found that 75 per cent of plants being sold as 

'bee-friendly' had insecticides in them, so you could be 

buying them and poisoning bees. To avoid this, buy from 

organic garden centres, grow from seed, or plant swap 

with neighbours. Plus, 90 per cent of garden composts 

contain peat. Peat comes from peat bogs, which are rare 

habitats with lots of wildlife. They're also big stores of 

carbon. It's frustrating, as alternatives are available. 

DON'T DESPAIR IF YOU DON'T HAVE A GARDEN 
If you have a balcony, then grow plants like marjoram and 

thyme in pots. Even in a city, the bees will sniff them out. 

You can still have a bee hotel. Or take part in community 

initiatives, like sowing wildflowers in public spaces. sr 

"' . . . - ... . 
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P R O F  DAVE 
G O U L S O N  
Dove is a biologist 

and bumblebee 

expert at the 

University of Sussex. 

His most recent 

book, The Garden 

j ungle (£9.99, 
Vintage), is out now. 

Interviewed by 
Dr Helen Pilcher 

"' 

NEED TO 
KNOW ... 

0 
Be lazy - let plants 

go to seed to 
provide food for 

birds, and give the 
mower a rest to 

attract pollinators. 

Old-fashioned 
cottage flowers and 
herbs are a magnet 

for insects. 

Squeeze in a pond. 
Even an old basin 

sunk into the 
ground will attract 
dozens of species. 

• 
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Truth is often stranger 

than fiction, as the 222 
mind-blowing answers 

to what seem l ike sim ple 

q uestions demonstrate 

in th is Special Edition. 

Al low science to show 

you the best ways 

to keep you r  brain sharp 

and you r  waistl ine sl im, 

while staying fit, 

healthy and happy. 

Be astounded by incredible 

insights from the cutting 

edge of science, and meet 

the radical researchers 

who are stretching our 

knowledge to the l i mit. 

This special issue 

explains the fundamental 

concepts of science, and 

reveals the latest cutting-edge 

research that wi l l  change 

our world. 

THE BRAIN EXPLAINED 
Docadloclillllcrt"ol"or'"-

Find out about the 

extraordinary abilities 

of the brain, the evolution 

of intelligence and the 

latest research i nto 

mental health. 

Experts reveal the 

science beh i nd what 

really works when it 

comes to losing weight, 

eati ng right, keeping fit 

and sleeping well .  

Discover more about the 

missions that will help un ravel 

the mysteries of the cosmos 

as they venture everywhere 

from our closest neigh bours 

to the galaxies far, far, away. 

Brighten up you r  day 

with the help of science! 

Discover the best ways to 

reduce the stress of daily 

l ife and improve your 

mental wellbeing. 

Order onl ine: www.buysubscriptions.com/focuscollection 
or ca l l  us on 03330 162 138+ and quote FOCSPEC 

!Calls from landlines wi l l  cost up to 9p per minute. Call charges from mobile phones wi l l  cost between 3p and 55p per minute but are included in free ca l l  packages. 
Lines are open 8am-6pm weekdays and 9am-1pm Saturday for orders only. *Prices including postage are: £9.99 for UK residents, £12.99 for Europe and £13.49 for Rest of World. 

All orders subject to availability. Please allow up to 21 days for delivery. 
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