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And after all, that has always been Popular
Science’s primary task: to give you, the
reader, a handy monthly update on the state
of the future. The magazine even used to
have WHAT’S NEXT written on the cover.

For the whole period between, say, 1920 and
1999, this was a pretty straightforward job.
Inventors and industrialist across the world
were building amazing new machines and
developing innovative new methods of using
them, almost faster than we could write.

Every few years - certainly every decade
- something came along that changed the
world, and Popular Science helped the
early adopters (and the merely intensely
curious) to understand it. Electricity in
every home? Could that be safe? Yes! we
said. Does everyone really need a telephone
in the house? Why not? we asked. Jet
aircraft, colour television, early computers,
everything was new and amazing and if you
waited a year, an even more amazing version
of it would come out and we could do the
story all over again.

But then, after the turn of the millennium,
something happened. It’s not that the pace
of innovation slowed down, it’s more that
it just got... complicated. Instead of living
in the present and imagining how awesome
the future would be, we now found ourselves
living in that future, and it was confusing
and diicult. Is social media a good thing or
a bad thing? Do smartphones bring people
closer together, or drive them apart? Are cars
better than ever, or pointlessly powerful?
Why doesn’t anyone seem to care that there
are no supersonic airliners anymore? And
that’s just picking questions at random.

Maybe more significantly than this,
though, is the way that all the awesome
innovation we did in the mid-to-late 20th
century turns out to have come at a cost. And
the bill is due. Or is it? Back in the 1930s, if a
company invented a new car it was straight
up awesome. Today, we have to wonder if

that car still puts out too many emissions,
or if its apparent lack of emissions is really
just masking the problem by moving the
emissions to a coal-ired power station
somewhere. If a scientist develops a new
strain of wheat that could triple yields
(again) and put a real dent in world hunger...
now we have to wonder if that wheat could
kill of all the existing wheat, or whether its
genetically-modiied nature is harmful (it
probably isn’t, but we still have to wonder).

The future, as deined by the late 20th
century, was a simpler place than today. The
future would just have hover cars, and jet
packs, and somehow neither of these things
would create new social problems, the way
metadata and overusing antibiotics have.

So is writing Popular Science in 2018 a
unique experience? Maybe not. Maybe I’m
just not looking back far enough. Because
this magazine has an unbroken line of issues
going all the way back to 1919 - and those
editors had to face a world that, perhaps
like ours, also had no idea what “the future”
meant anymore.

There are parallels. At the turn of the 21st
century there was no social media, at the turn
of the 20th there was no mass media. In 1918,
after a previous century that saw steam ships
dramatically reduce travel times between
countries, the speed of travel seemed stalled.
Today, our airliners aren’t signiicantly faster
than they were 30 years ago.

Most of all though, 1918 was a world where
an older generation saw the world in a very
diferent way to the younger, and this heavily
inluenced almost every aspect of society.

So maybe this is just early-century-
syndrome. Maybe the path to the future will
become clearer again, in the 2020s or 2030s.
Let’s just hope we can get there without a
devastating global war.

Are We Just
Waiting For a Sign?

The 20th century editors of this magazine had an easier time of it, if you
ask me. The post-WW2 world was full of big technological breakthroughs,
the rise of internal combustion, cars, light, computers, space! Deining
“futuristic” today isn’t as simple.
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36 Build for theWorst

As the frequency and severity of natural disasters

continues to rise, planners and builders are faced 

with the inevitable: the next generation of houses,

offices, and more must all be built tough enough 

to take whatever nature dishes out. Because she’s

going to dish out a lot...
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At one point in Working Dog’s 2000 film The Dish, bored 

local technicians play a quick game of cricket across the 

centre of the Parkes Observatory’s radio telescope. It was 

just a throwaway gag to show Australian irreverence, but it 

quickly became an iconic image.

Which is why in early October, 50 young cricketers joined 

professionals Chris Lynn, Peter Handscomb, Alyssa Healy, 

Ash Gardner, and Nick Carey, to recreate the scene. 

The stunt’s purpose was to promote a new kid’s cricketing 

program from Cricket Australia, but it also reminds us 

that Australia still plays a significant role in astronomy 

and cosmology, thanks to our various telescopes and 

observatories. www.parkes.atnf.csiro.au

ICONIC SCENE GETS A REMATCH

6  POPULAR SCIENCE

Big
Picture

A USEFUL TOOL
Opened in 1961, the Parkes Radio Telescope gained 

fame in 1969 as one of several antennas that 

received live TV images from Neil Armstrong’s first 

moonwalk. But it hasn’t been idle since. The CSIRO 

operates the dish today as part of the Australia 

Telescope National Facility, where it links up with 

dishes at Narrabri and Mopra to work as a very 

long baseline interferometry array. It’s the second-

largest moveable dish in the Southern Hemisphere 

- the largest is at Tidbinbilla, near Canberra. 
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T E N S  O F  M I L L I O N S  O F  C O A S TA L

residents face rising tides from earthquakes 
and tsunamis. Preparedness experts suggest 
infrastructure like evacuation centres and 
seawalls for protection, but proactive residents 
can also turn to the two-seater Survival Capsule, a 
1.3 m (diameter)  spherical escape pod. 

CAPACITY: 2

MAX FOOD: 5 days

ORIGIN: Mukilteo, WA

SURVIVAL CAPSULE

4'6"

State
of the

Art by ELEANOR CUMMINS 

Ride or
Die
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The force, in kilograms, it would 
take to submerge a two-person 
escape pod—and keep it there.

900+
The orb is built to bob. Its  aviation- grade aluminium shell should hold its shape, 
even when massive waves and debris pummel houses and cars. Water tanks and 
built-in seats (there are models to accommodate up to 16 passengers) concentrate 
the craft’s weight at the bottom, so, like a  pontoon boat, the sphere stays upright. 
Evacuees seal themselves inside behind a submarine-style door—turning a wheel to 
engage locking arms that hold the hatch in place. And though the pod comes with 
a coated steel tether, Coast Guard–  approved “marine orange” paint makes the 
bubble easy to spot if it floats out to sea.



State
of the

Art by ANTHO

Why Drones 
Need Parachutes

THE AGE OF DRONES IS UPON US AND WE HAVE TO DEAL 

with a sky full of quadcopters. Which means, inevitably, 
we have to deal with those quadcopters falling out of that 
sky from time to time, because no machine is perfect. Sure, 
when a consumer drone like DJI’s Phantom 4 crashes on a 
beach, the risk of serious injury to the public is relatively low. 
But some professional and industrial drone platforms can 
weigh as much as 300kg! You definitely don’t want one of 
those falling on your head.

on some light planes, which only 
deploy when the plane has, shall 
we say, irreversibly exceeded its 
flight envelope. The system saves 
the humans in the plane, while 
writing-off the plane itself.

“A parachute system like that 
is only deployed once the flight 
envelope is exceeded,” says 
Attias. “The SafeAir system can 
monitor the flight and anticipate 

that a problem is going to occur.”
What’s more, once the chute has 

deployed, SafeAir can use the drone’s rotors 
to guide it down to the ground (as best it 
can). So it doesn’t just drop into the middle 
of the angry mob, it can be steered away to a 
quieter landing.

SafeAir has been deemed good enough 
already that in the US, the FAA 
has authorised some 
drones 

Which is where Israeli company 
ParaZero comes in. Their SafeAir 
system sounds simple on paper: a 
module on top of the drone deploys 
a parachute to bring the drone 
safely to the ground. But there’s 
more to it than that...

ParaZero CEO Eden Attias told 
Australian Popular Science that 
SafeAir doesn’t just stop drones 
smashing into people’s heads, it also 
does its best to save the drone itself.

This is in contrast with
parachute systems

equipped with the system, to be 
flown over people. This is a vital 
step forward for drone operators, 
according to Attias.

“One day there will be an 
unmanned traffic management 
system that handles all these 
platforms autonomously,” he says. 

But for now, it seems, SafeAir 
is considered good enough. It’s 
currently available for DJI’s Inspire 
platform and up, including the M200 
and M600. Attias says the company’s 
next step will be to create a super 
lightweight system that can go on 
pro-sumer drones like the 
Phantom 4.  
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Aquis Date

For us, innovation must  

always serve function. For 

example, raising our bezel by 

2mm has improved the grip. 

Just a little. 

When you care about watches,  

just a little matters a lot.
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selected in the spirit of Festivus by ANTHONY FORDHAM

“You can’t always get what you want,” sang the Rolling
Stones all those years ago, and we agree - although not
maybe in the way Mick Jagger was thinking. Because how
can you even know what you want, without first feasting
your eyes on another 10 not-quite-useless gadgets, as pre-
sented by us? I mean, who already knows they want mag-
netically-connected touch-sensitive hexagonal lights?

State
of the

Art
Obsessed

ERA Prometheus 
Tourbillon
$1385

eratimepieces.com

Don’t you hate the way every awesome 
crazy complicated watch costs, like, 
$50,000? ERA wants to bring you, the 
pauper with a mere $1400 to spend on a 
watch, a beautiful timepiece that includes 
a “tourbillon” in its movement. Tourbillons 
(French for “whirlwind”) are circular cages 
in which the escapement (the cog that 
transfers power from the mainspring) 
and the balance wheel are isolated 
against the effects of gravity. Fancy! We 
have a soft spot for mechanical watches.

Zencube Himalayan 
Salt Lamp
$399

thezencube.com

First, take a big cube of rock salt (ideally 
from the Himalayas), drill out the 
middle, and shove a LED and a heater in 
there. The light glows through the salt, 
and the heat releases “negative ions”. 
Which are good, apparently. That LED is 
colour-controllable, by the way, so yeah 
this cube of rock salt has an app. Also, 
there’s a tray on the top into which you 
can drizzle some essential oils. So sit 
back, enjoy the ions, and light up your life 
with a cube of salt.

Astrohaus Freewrite 
Traveler
$456

astrohaus.com/traveler

Is there any group of professionals in the 
world more distractable than writers? ... 
Sorry, where were we? Ah yes, the 
Freewrite Traveler (sic) uses a Kindle-style 
e-Ink display and a nearly-full-sized 
keyboard to offer writers a distrac-
tion-free environment for their work. The 
Traveler does nothing except very basic 
word-processing, which is the whole point. 
It syncs to Dropbox, Evernote and Google 
Drive, and has a four-week battery life. 
Check out those natty hinges!

Artiphon INSTRUMENT 1
US$399

artiphon.com

MIDI controllers that enable a bit of 
dynamics (sorry, $100 keyboard) remain a 
thing, and the Artiphon INSTRUMENT 1 is 
one of these things. Pair it with an app and 
play it like a keyboard OR strum it like a 
guitar. See: both types of music! Its 
pressure-sensitive surface enables 
string-bending and polyphonic aftertouch. 
There’s a built in speaker, six hours of battery 
life, and it supports standard MIDI so you can 
use it with hardcore DAWs on PC.

NOTE ON PRICING: How long can it be until the New World Order imposes a 
universal currency on us all as part of their terrible plan to end all wars and lift 
billions out of poverty? For now though, the internet seems to be getting better at 
detecting where you are and what your currency is. Prices are therefore in AUD.



Onyx RCR Electric Bike
From $3900

onyxmotorbikes.com

Like the idea of electric bikes, but not how 
dorky they look? Enter Onyx. Its bikes look 
cool, and the RCR can hit over 100 km/h 
and has about 120km of range. Since it 
goes so fast and doesn’t have pedals, it 
will need to be registered as a motorcycle, 
and you’ll need a license. Onyx says the 
RCR is trail-capable (with chunkier tyres 
than shown here), so it could be your 
ultimate two-wheel adventure machine. 
Another model, the CTY, has pedals but 
falls afoul of Aussie laws: it’s top speed of 
48km/h exceeds our 25 km/h max.

Helios Touch 
From $299

www.heliostouch.com

Every gadget these days has to be 
touch-sensitive, and expand using magnets. 
Exhibit A: Helios comes in packs of 15 
hexagons with magnetic hooks. Arrange 
them in the shape of your preference, plug 
one into the wall, and then touch each hex 
to light it. It gives a room a lovely late-80s 
TARDIS interior feel. For the extremely rich, 
Helios assures us that the system supports 
an “infinite” number of tiles, so you can coat 
an entire wall. If you think that’s necessary. 

Apollo Graphene Battery
$99

elecjet.com

Forget Lithium-polymer, the future of 
batteries is graphene! Graphene charges 
really quickly, and it’s much less prone to 
puffing up and catching on fire if you hurl it 
on the ground. The Apollo is a 7000mAh 
pack which might look unremarkable, but 
its party trick is that it can fully recharge in 
just 20 minutes. That’s if you plug it in via a 
special 60W adapter. Its ability to deliver 
high wattages means you can use it to 
power laptops, with various adapters.

Elektronista Digital 
Clutch
$299

uk.knomo.com

Bags specifically designed to carry all 
your gadgets have typically been more on 
the “student backpack” end of the design 
spectrum. Knomo presumably looked at 
how badly people were scratching their 
smartphones in their traditional 
handbags and said: The world needs is a 
digital clutch! The Elektronista is slim and 
easy to one-hand. But inside are a 
multitude of pockets  to secure your 
phone, and cables. It also includes a 
battery to recharge your phone on the go.

MasterSous Multi-
cooker
From $349

www.mastersous.com

Move aside Thermomix! MasterSous says 
it scores over Thermomix in three 
important ways: you can control it over 
Wi-Fi via a custom app, it works as a 
deep-fryer,  and it has a sous vide feature. 
In fact it’s eight cookers in one, and even 
comes in four different colours! And the 
big pot on top is stainless steel, which is 
something MasterSous really pushes hard 
for some reason.

Cosmo Communicator
www.planetcomp.co.uk

$759

Everybody misses those wild Nokia phones 
with the flip out keyboards, and their 
Blackberrys of course. So Cosmo hopes to 
tap into that nostalgia with a clam-
shell-design smartphone that has a teeny 
hardware keyboard. Specs are considera-
bly beefier than the original Nokia 
Communicator 900 from 1996. The 
Cosmo runs Android 9, and has an external 
touchscreen as well as the 6-inch display 
inside. It can also run Linux. You nerd.
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of the

Art by ANTHONY FORDHAM

Little Bits Are Back 
(In a Big Way)

BACK IN 2011, A NEW YORK START-UP CALLED LITTLEBITS CAME UP 

with the idea of using small magnets as connectors for electronic building 
blocks. But instead of a slightly dry Dick Smith Electronics style (this is 
a resistor, this is a capacitor etc), littleBits used tech like accelerometers, 
Bluetooth modules, and even an Arduino, to offer kids more exciting 
projects - and to encourage further invention. Now littleBits has a new wave 
of inventors kits, which include new “bits” and even more functionality. 

littleBits Space Rover Inventor Kit

Price: $349.95

Web: littlebits.com

Includes: 15 bits, wheels, perfboard, 

card templates

NEW BITS, NEW TRICKS
The Space Rover kit includes 15 different bits, and pre-cut card templates to build

a basic rover that can be controlled via the littleBits app. The intention is that kids

get inspired by the included projects, and then go on to mix the bits with other kits

to create, well, whatever! Here are few of the bits that make it all possible.

MORE THAN A TOY
littleBits might be targeted mainly to parents and

teachers, but that doesn’t mean it can’t be used

for proper, deep-geek stuff. The platform adheres

to various open standards, which allowed self-

proclaimed tinkerer Dennis Hitzeman to build a

temperature and humidity monitor, using a sensor

from Adafruit alongside his collection of bits.

4. Proximity
Sensor Bit
Essential for giving your

robots the abilityto

not bump into things,

the proximity sensor

sends a signal via its

output side whenever it

detects an object.

3. Number Bit
A two-digit number dis-

play, this bit can be set

to count, show a value,

or show the voltage

passing through it.

2. Control Hub Bit
This bit incorporates a Bluetooth LE transceiver

with a speaker, and has one input and three out-

puts. It communicates with the littleBits app.

1. Power Bit
This newversion ofthe powerbit still uses a

9V battery (included!) but now has a plas-

tic shield to help kids resist the temptation

to short it out and watch it melt.

14  POPULAR SCIENCE  
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State
of the

Art by ANTHONY FORDHAM

So Smart You
Won’t Even Notice

AFTER THE HUGE SUCCESS OF ITS COZMO “HOME ROBOT” IN 

late 2017, Anki has set itself an even bigger challenge: convince 
robot lovers to pay a lot more for a bot that seems to do less. Vec-
tor ($450!) doesn’t do less of course, he does much more, but Anki 
has a problem: the most impressive features of this new robot are 
things that most people assume robots can already do. Here’s why 
Anki says Vector really an important step forward for home AI.

COZMO THE TOY
Anki admits that 

last year’s robot, the 

similarly-shaped Cozmo, 

generated his personality 

mostly via tricks. He 

could only be operated 

via an app on a device 

connected via Wi-Fi, and 

in fact Cozmo parasitised 

that device’s processing 

power to do a bunch of 

his party tricks. Cozmo’s 

SLAM (simultaneous 

location and mapping) 

was impressive for a 

sub-$500 device, but 

he mostly blundered 

through the world being 

endearing thanks to good 

animations. 

STATUS NOT CONTROL
Vector doesn’t need an app running 

on your smartphone to function 

day-to-day, but he does squirt 

data to the app on request to 

let you know various statistics 

- how far he’s trundled on 

his little treads, how often 

you’ve patted (sorry, 

“petted”) him etc. The 

app also tells you explicitly 

what he’s doing, which is 

useful for power users who 

want to mess around with him 

via Anki’s SDK.

ALSO A HOME ASSISTANT
Somewhat weirdly, Vector also 

functions as a fairly basic, squeaky-

voiced version of Google Home or 

Amazon’s Alexa. You can put him in 

query mode by saying “hey Vector I 

have a question”. He’ll then open a link 

to the internet and be ready to send 

your question to Cloud-based 

voice-processors (Anki says 

no data is retained at all, 

unlike Google et al). If you 

ask him the weather, 

he’ll give you the 

current temperature 

and conditions for your 

location - complete with 

a little animation over his 

face. Anki says Vector may 

one day be able to do all sorts 

of things for you, including book 

tickets, order groceries, and all the 

other stuff Google already does. It’ll 

be like trusting the dog to make sure 

the travel agent hasn’t messed up your 

itinerary. Which is... cool?
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GOOD LISTENER
In what Anki says is a seriously 

next-level integration of 

hardware and software, 

Vector has a four-way 

directional microphone 

on board. This lets him 

do something that we just 

take for granted: if he hears 

a noise coming from the left, 

he can turn to “look” at it. This 

enables a subtle but important bit of 

behaviour: when you get his attention 

by saying “Hey Vector”, he’ll turn to look 

at you. He also reacts to sudden loud 

noises - drop a saucepan in the sink and 

he’ll wake up and trundle over to have a 

look at what’s going on.

WILLING TO LEARN
Out of the box, Vector doesn’t play as many 

games as Cozmo (the earlier robot could mess 

around with the included three cubes; Vector 

only has one cube), although he does have a 

basic blackjack app on board. But 

Anki says Vector has a roadmap 

of software upgrades they’ll 

roll out via the Cloud, and 

importantly, he’s already 

equipped with the ability 

to recognise objects, 

not just the sigils on the 

sides of his cube. Could he 

one day play chess with you 

on a real chess board? Maybe: 

but you’ll have to move the 

pieces for him.

ANNOYINGLY ALIVE
Anki wants you to leave Vector 

powered up all the time. After 

all, he’s capable of finding his 

way back to his charger. If his 

constant trundling around 

and acting scared about 

the edge of the table 

gets old (and it will), you 

can tell him to “go home”. 

Once back on the charger, 

he’ll drop into a sleep state - but 

his sensors are still active and 

he’ll wake up at any sudden noise. 

Anki says he’s pre-programmed for “quiet 

time” between 2300h and 0700h though, 

and won’t disturb you overnight. Unless 

you ask him to wake you up at 0630h. 

Which you can do.

YOU ARE NOT A BOX
Cozmo had the ability to recognise faces 

he’d previously recorded via his camera, 

and Vector does that too of course. But 

Vector also recognises humans generally, 

from a wide variety of angles. That 

means if a person walks in front of his 

camera, he’ll react, even if he doesn’t 

already know them. Vector’s object 

recognition is also sophisticated 

enough to detect pets. How can 

a consumer-grade robot do 

this? Anki confesses: Vector 

is pretty inaccurate with 

his human-detection, but 

he’s been set to err on the 

side of false positives, rather 

than false negatives. Mistaking 

a hanging jacket for a person is 

cute. Ignoring his owner is not.

YES, BUT WHAT DOES HE DO?
Anki’s biggest challenge in selling Vector to the 

non-robot-obsessed public is in helping them 

understand he’s not a toy, or a tool, or a servant. 

He’s more like a pet. And like small pets, he doesn’t 

really DO anything. Why do some people like small 

animals as pets? Because they’re fun play with. As Vector 

gets more upgrades, his behaviour will become more 

sophisticated. A pet rat’s motivations might always be 

obvious (steal food, destroy electrical cables) but we 

know it doesn’t just act randomly. Once Vector can 

convincingly simulate that level of engagement with 

the world around him, Anki will have created a new 

segment: the companion robot whose only real 

purpose is to be your friend.



ANYONE WHO VENTURES FAR INTO BACKCOUNTRY MOUNTAINS—
or even skis off-piste at a resort—should know what they’re getting into. Slides kill 
more than 150 people worldwide every year, doing in snowmobilers, skiers, and 
 snowboarders. But carrying the right gear (and taking a safety class) will make 
those epic, swooshy descents safer. These tools will help you get rescued—or save a 
teammate—in a snowfall emergency.   

4/Shovel
The aluminium blade on the
680-gram Backcountry
Access RS EXT avalanche
shovel clicks into its 600-mm
handle. The tool has two
conigurations: a traditional
spade for scooping, and a hoe
for moving chunks away for
even quicker dig-outs.

1/Backpack
A folded bladder inside the 
Mammut Light Removable 
Airbag 3.0 embiggens you 
once it’s deployed, so ideally, 
you’ll l oat at the top of a snow 
stream. Yank the handle on your 
let  shoulder to trigger an air 
canister and inl ate the nylon 
balloon in three seconds.

2/Beacon
The three antennas in the 
Black Diamond Recon 
BT unit transmit and receive 
radio signals on a dedicated 
frequency. Start the journey 
into treacherous terrain with 
it in “send” mode; your friends
will set theirs to “search” if

3/Probe
It takes some poking around
to find a buried traveller. The
aluminium Ortovox ALU
320+ PFA probe snaps
together like a tent pole to
be more than 3 metres long.
Your buds will plunge it into
th til it t

Self-Inflicted  

In most accidents, a 
group is hit by a snow-
slide they themselves 

triggered.  P
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SHARP BLADES ARE SAFER. STRUGGLING TO FORCE A  

dull edge through veggies or fabric makes you more like-
ly to slip and take a bloody trip to the ER, with a ingertip 
on ice. You’ll also have to endure a lot of tired jokes from 
doctors about cutting pumpkins. So to avoid this, wield 
these cutting tools, and their honed, tough blades, with 
joyful eiciency—and care.  

Pocketknife
Sometimes you need to bust open an
Amazon box or chop an onion on a
camping trip. The Benchmade 535
Bugout folding knife hides an 85-mm
steel-alloy cutter in its synthetic resin
handle. As a result, the entire tool
weighs less than 55 grams.

Razor
When shaving, a worn
or nicked blade will
butcher sensitive skin.
The 15-m-wide cutter on
the Waldorf 24 Carat
Gold straight razor
is carbon steel, which
hones easily but is prone
to corrosion over time.
The gold outer coating,
however, ights off rust
while adding bling.

Utility blade
The scalpel-like,
25-mm slicer on the
X-Acto Retract-
A-Blade breezes
through craty ma-
terials such as balsa
wood or plastic. Once
you’re done cutting,
use the slider on the
handle to retract the
pointy bit inside the
body for safe storage.

Kitchen knife
Kyocera’s 150-mm Chef’s
Santoku has a ceramic blade that’s
harder than steel, so it stays sharp
up to 10 times longer than its lame-
forged counterparts. The 180-gram
tool slices easily through slippery
work such as carving raw chicken.

Scissors
To triple the strength 
of its   Titanium 
Scissors, Fiskars 
coated the  stainless- 
steel choppers with 
a layer of its name-
sake metal. The 200-
mm prongs won’t 
dull or ding, even af-
ter an unfortunate 
encounter with a 
staple or pin.
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Screen Innovations has worked with NASA to 
develop a one-of-a-kind, ambient-light-rejecting, 
zero-gravity screen to be installed in the Interna-
tional Space Station…

Until now, astronauts on the International Space 
Station communicated with Mission Control and 
their families back home on tablet-sized 13-inch 
displays. Now they will have a large roll-out screen 
from Screen Innovations, together with a laser pro-
jector that should last more than 30,000 hours of 
use – that’s a movie a day for more than 40 years.

The criteria for a screen in space were unique, from 
the obvious need for extreme lightness and easy 
storage to trickier requirements such as screen 
rigidity in zero gravity and the ability to reject the 
bits of food and other detritus that have a habit of 

Although the theatre in your home resides in 
a more-worldly environment with picture quality 
taking a front row seat it’s nice to know that Screen 
Innovations also delivers the best down-to-earth 
solution around.  

The screens of the Future are available today!

Network Audio Visual Pty Ltd     
02 9949 9349    sales@networkav.com.au    www.networkav.com
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Supertablets:
The Next Generation

HAS THE BIG-SCREEN MOBILE PHONE KILLED THE TABLET? 
A regular tablet certainly doesn’t seems like a must-own 
gadget anymore: smart TVs handle all the big stuf , and a 
smartphone with a 5.5 to 6 inch display handles the rest. But 
perhaps supertablets still have a role to play, for a certain 
type of user. Here are three dif erent new takes on the con-
cept, from three of the most persistent tablet evangelists.

GOOGLE PIXEL SLATE
The premium Android tablet has 

struggled to maintain much market 

share in the face of big smartphones. 

Usually, an Android tablet is 

something you get for free when you 

sign up to dodgy vocational college, 

or something you buy for $49 off a 

weird Chinese gadget site.

But Google still believes in the 

format, and the Pixel Slate is its 

latest try. Rather than run Android 

like a smartphone, the Slate uses 

Google’s Chrome OS. This makes it 

more like a laptop to use - but it’s 

compatible with Android apps and 

Linux apps too. 

People who shop via specs might 

not be too impressed. The Slate 

starts off with a Celeron CPU, and 

only 32GB of internal storage - 

though of course being a Chrome 

OS device, Google wants you to keep 

everything in the Cloud. 

However, at least it’s a viable 

alternative to Windows and iOS. Is 

“not Apple, not Microsoft” enough to 

make a device worth buying? 

Like the other tablets here, 

the keyboard cover costs more 

than $200 extra, but it is sensibly 

laptop-like with a nice big trackpad 

or mouse work - something Apple 

ntinues to resist on the iPad.

rice: From $899

MICROSOFT SURFACE PRO 6
We could be wrong, but we could also 

have sworn that last year Microsoft 

said it wouldn’t be numbering its 

Surfaces Pro anymore, and each new 

version would just be the Surface 

Pro. Anyway, here’s the Surface Pro 

6, and the big news for 2018 is you 

can now get it in BLACK.

As has been the case for the 

last five years, the Surface Pro is 

a laptop PC that wants to work as 

a tablet, making it the conceptual 

opposite of the iPad Pro and the 

Pixel Slate. That means it’s heavier, 

and the 12.3-inch 2736x1824 display 

is just a little too awkward to cradle 

on the couch or in bed.

But it does get an 8th generation 

Intel CPU - i5 or i7 - and the base 

model has 8GB of RAM and 128GB 

of onboard sto rage. Those are 

laptop specs... because if we’re 

brutally honest, the Surface Pro is 

really a laptop. 

The Surface Pro also has a mini 

DisplayPort, an SD card reader, a 

proper headphone jack... and an oddly 

old-school USB 3.0 port that’s not the 

fastest version of USB out right now.

Other hardware focuses on 

enterprise-grade security, and the 

Surface Connect Port still hooks up 

to a dock that gives the power user 

all the hardcore PC office drone 

plugholes they need.

Of course that dock costs extra, as 

does the keyboard Type Cover.

Price: From $1349

IPAD PRO 2018
Apple has doubled-down on its iOS 

powerhouse, giving the new iPad Pro 

a suped-up version of the iPhone 

XS’s A12X CPU. The device has 

slimmed to 5.9mm thick, the bezels 

are thinner too (and have rounded 

corners - so hot right now) and the 

2388x1668 display is optimised for 

creative work. That means more 

accurate colours, and a higher 

refresh rate for smoother animation 

and video work. 

Radically, Apple has dropped the 

proprietary Lightning connector and 

replaced it with a USB-C socket (and 

dropped the headphone jack too), 

and has boosted the top model’s 

onboard storage to 1TB.

Opinions about iOS 12 are mixed: 

it’s still not as flexible as a “proper” 

desktop operating system, but 

Adobe is now producing pro-grade 

apps specifically for iPad.

The keyboard case and Apple 

Pencil cost extra, so like all of these 

supertablets, the iPad Pro is a 

laptop-level investment once you get 

all the bits you actually need to make 

it more than a regular tablet.

Price: From $1229
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Made by hand for those who value perfection.

Hundreds of individual parts compose this Hi-Beat mechanical watch.

Our master watchmakers polish and ine-tune many of them to an accuracy

of 1/1,000th of a millimetre. When you observe the precisely polished

surfaces of the hands and dial, you will see an intricate play of light and

shadow that expresses the subtle aesthetics of Japanese cratsmanship. 

Dedication to perfection pursued for more than half a century.

grand-seiko.com 

9S86 Mechanical Hi-Beat 36000 GMT

36,000 vibration-per-hour movement; 55-hour power reserve.



THANKS TO THE 1987 MONTREAL PROTOCOL, THE OZONE 

layer continues to recover, according to the 2018 Scientific Assessment 
of Ozone Depletion from the UN. This includes the “hole” over 
Antarctica where the ozone layer is exceptionally thin, which has been 
gradually shrinking since the early 2000s and is projected to heal by 
the 2060s. This year, the hole spanned about 14.4 million square 
kilometres, an area a bit under twice the size of Australia.

“Generally, it’s good news,” says Paul Newman, co-chair of the new 
assessment and chief scientist of earth sciences at NASA Goddard 
Space Flight Centre. “The projections into the future are pretty positive 
as long as parties continue to comply with the Montreal Protocol.”

The ozone layer is a 50 km thick buffer that occurs naturally above 
the troposphere and protects the Earth against ultraviolet-B radiation. 
Without this layer, life on land could not exist. More harmful radiation 
would reach the earth, increasing the likelihood of skin cancers and 
cataracts in humans, and damaging plants and most aquatic life.

In the mid-1970s, scientists discovered that manufactured gases 
drifted high into the atmosphere and were transformed by UV into 
chlorine and bromine radicals, which  destroy ozone.

Then, in 1985, scientists discovered a hole in the ozone layer growing 
over Antarctica. Forty-six countries acted to regulate these gases under 
the Montreal Protocol, which has since been adopted globally.

Substances controlled under the Protocol include 
chlorofluorocarbons, hydrochlorofluorocarbons, methyl chloroform, 
and bromine-containing halons and methyl bromide. 

Ozone in the northern hemisphere is projected to return to healthy 
levels in the 2030s, southern hemisphere ozone in the 2050s, and polar 
regions - where depletion is most severe - in the 2060s. 

That’s not to say there aren’t any flies in the ointment, Newman says. 
Certain ozone-depleting substances like chlorofluorocarbon-11 (CFC-
11) are decreasing from the atmosphere more slowly than projected.
And two independent networks have confirmed an uptick of emissions 
over eastern Asia since 2012, though their exact origins are still being 
investigated. If someone is releasing them today, they’ll continue to do 
damage for generations to come.

To make this point, Newman keeps a small can of a different CFC—
chlorofluorocarbon-12, the original Freon refrigerant—in his office. “If 
I were to dump this can onto my floor,” Newman says, “five per cent 
of that would still be floating in the atmosphere 300 years from now.”

That’s why it’s important that parties abide by the Montreal Protocol 
and the Kigali Amendment that was added in 2016. 

This amendment, which takes effect in January 2019, addresses 
chemicals used to replace those banned by the Montreal Protocol. 

MISSION ACCOMPLISHED?

Whatever 
Happened to the 
Ozone Layer?
by JENNIFER LU

Oversight
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A RARE (POSSIBLE) SUCCESS
Among the endless depressing stories about climate 
change and environmental degradation, at least we 
can point to fixing the hole in the ozone layer as one 
success, right? Unfortunately, while banning CFCs and 
other substances halted the expansion of the hole, we 
still need to wait for at least another 30 years before 
we can expect it to close permanently. In this image, the 
blue indicates very low levels of ozone, and shows that 
the hole is still quite substantial. It does fluctuate in size 
due to other atmospheric conditions, so some years are 
worse than others. If nothing else though, the ozone hole 
shows that human activity can have an effect on the 
structure of the atmosphere, and that simply reducing 
pollution can slow - or even stop - further damage. 

POPSCI.COM.AU  25 
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Today, Pratt’s work in such environments has led her 
to a brightly lit office at NASA headquarters in Wash-
ington, DC, as the agency’s planetary protection 
officer. In this sparse room with a laptop and a white-
board, she still ponders a question she faced during 
her years of crawling, sliding, and rappelling into 
harsh places to collect extremophiles: “How do you 
look for signs of life without inadvertently bringing 
life with you?”

Pratt’s answer will influence everything from space-
craft construction to interplanetary flight plans. Her 
core mission is this: Keep Earth’s hardiest microbes 
from hitching rides on equipment we send to places 
like Mars, and try to stop native critters (if they do in 
fact exist) from thumbing a ride back.

Since the launch of the satellite age, most space-far-
ing nations have adhered to strict contamination-con-
trol guidelines set up by the Committee on Space 
Research (COSPAR). These don’t call for complete 
sterilisation—an impossibility without damaging a 
spacecraft’s materials and electronics. Instead, they 
rely on a probabilistic approach that tries to minimise 
the likelihood of a tough little microbe making its way 
to another world. To achieve that, Pratt is working 

with NASA engineers and mission planners to 
ensure these guidelines are met as the agency 
constructs new spacecraft.

“Everybody has played well together on 
this,” Pratt insists, “at least until just recently.” 
By that she means Elon Musk. In February, his 
private company, SpaceX, sent a  (microbe- 
laden) Tesla Roadster hurtling through space. 
While it’s unlikely to collide with any planet in 
the next 100,000 years, Pratt still lets out an 
exasperated groan when the topic comes up, 
and launches into a long list of all  planetary- 
protection protocols that SpaceX ignored. 

Pratt doesn’t have the power to slap Musk 
with a fine for cleanliness infractions, but 
she can try to convince companies like his 
that protocols matter. With SpaceX plan-
ning to deliver mining and life-support 
materials to Mars ahead of what could be 
actual humans, there’s a new urgency to 
her mission. “We don’t have any agree-
ments or methods in place to get cargo like 
that clean,” she says. Over the next several 
years, working with  COSPAR and private 
space companies, Pratt will try to formulate 
agreements and guidelines for  public- and 
private-sector space powers.

She doesn’t have much time. Once  humans 
carrying microbes step onto Mars, a key op-
portunity for discovering new life will end. 
And even then, what if we do find life out 
there? While momentous, it won’t necessar-
ily trigger a global embrace. “Earth as a whole 
is going to say, ‘Sorry, until we know enough 
about it to be certain it’s not dangerous, you 
can’t bring it home,’” she says. “You can’t just 
bring a Mars pet back with you.”

Guardian 
of the Galaxy
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ground in a South African gold mine when the 
lights went of and the air stopped moving. Power 
had cut out, along with the reassuring roar of the 

ventilating fans that regulate the mine’s methane and carbon 
monoxide levels. Pratt, then an Indiana University  geology 
professor, was hunting for evidence of life-forms capable of 
 surviving in extreme dark, salinity, and temperature. As miners 
began to pour from a crease in the rock above her and run for the 
exit, it was clear that humans weren’t on that list. “It was not a 
good moment,” she recalls of that day in 2001. “I honestly thought 
that might be the end of the line.”
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interstellar asteroid? Harvard
University physicist Avi Loeb and
postdoc Shmuel Bialy do, and their
new paper suggests a possibility
that the interstellar asteroid known
as ‘Oumuamua might be a light-

sail-propelled spacecraft of artificial origin designed for
interstellar travel. Yes, they’re saying it might be aliens.

Or rather, they’re saying aliens in an attempt to explain
some of the object’s weird behaviour. And the outraged
response to their paper is a good example of why extreme
ideas should be treated with caution.

Here’s the deal: one year ago, ‘Oumuamua came from
interstellar space for a quick visit to the solar system, zip-
ping through at 315,000 km/h. Scientists hastily went to
work collecting as much data as they possibly could. They
had about three months with the Hubble Space Telescope
to observe ‘Oumuamua before it was gone forever.

‘Oumuamua is 800 metres long, 80 meters wide, com-
posed of rock and ice mushed together into a rough cigar.
Is it a comet or an asteroid? Its s ape sugg sts comet
but it didn’t act like one.

The object made small chan
and speed that could not be attri
itational forces alone, accelerat
the solar system. A good explana
would be outgassing — where jet
material are expelled from the
and the object’s volatile icy com
nents, increasing the ‘Oumuam
overall velocity. This would have
a clear sign that it was a comet.

But outgassing is supposed to happen as a comet
moves toward the sun, not as it moves away. Loeb and
Bialy have put forth a counterargument that suggests
‘Oumuamua’s movement is what we might expect if the
object was designed to be propelled through space using
the force of the sun’s light on a sail. Solar radiation hits the
lightsail and induces a force that speeds up an object as it
moves through space.

In his defence of the paper, to be published next week
in The Astrophysical Journal Letters, Loeb told NBC News
Mach that his new hypothesis was “purely scientific and
evidence-based… I follow the maxim of Sherlock Holmes:
when you have excluded the impossible, whatever
remains, however improbable, must be the truth.”

That’s a pretty wild way to come to such a radical con-
clusion. Michele Bannister, an astrophysicist at Queen’s
University Belfast in Northern Ireland, emphasises that
Loeb’s hypothesis would only be appropriate if there

I N V E S T I G A T O R / N E E L V P A T E L

Insight

were no other good explanations for the abrupt increase 
in ‘Oumuamua’s acceleration. “And we do have a good 
explanation that fits the data well,” says Bannister, citing a 
paper published in Nature earlier this year that uses data to 
support the notion that outgassing occurred on the object’s 
exit from the solar system. 

Anyway, if ‘Oumuamua is a comet, it’s certainly not the 
first to have no tail. 2P/Encke is a prime example of such 
a comet, yielding larger particles on the scale of several 
millimetres in diameter versus smaller bits of dust just 
microns in diameter.

“There’s a range of comet behaviours,” says Bannis-
ter. There are trillions on trillions of tiny ice-and-rock 
worlds strewing about the universe. It’s probable, she 
argues, that we’d expect to see one acting a bit unusual 
like ‘Oumuamua.

This paper isn’t the first time ‘Oumuamua was labelled 
a possible alien spacecraft. But there’s a big difference 
between that speculation from a year ago, and what Loeb 
and Bialy are pitching now. A year ago, people were try-
ing to understand the data as quickly as possible in order 

o igure o t w the our instruments should look for 
rticular, and that’s why wilder 
n more seriously. 

been over a year since the flyby 
muamua,” says Bannister. We’re 
eeking to simply increase our 
ll understanding of the visitor, 
those things will take time to 
allize. A new hypothesis like the 
archers’ is more noise than signal.
 this paper exist? Astrophysicist 
d a good point on Twitter that 

many scientists are happy to speculate on even the 
most extreme explanations for a phenomenon when it 
can’t be proven 100 per cent false, even if they don’t really 
take those explanations seriously. 

Loeb and Shmuel may have actually sought to provoke 
some strong responses through their paper. Why? Loeb 
is heavily involved with lightsail research, particularly as 
a part of his work as the chair of the advisory committee 
in the Breakthrough Starshot Initiative. A cynical reading 
of these events could be that Loeb pitched a weird the-
ory about ‘Oumuamua to drum up some chatter about 
lightsails. At the very least, lightsails are on his mind, and 
it makes sense he would take a stab at seeing whether 
‘Oumuamua exhibited some characteristics of one.

It’s going to take a lot more work to really figure out the 
deal with ‘Oumuamua, but those like Bannister have no 
problem being blunt about what the object is not: “It’s not 
aliens.” Probably. 

It Probably Isn’t Aliens
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experts are onto something. 
Search queries aren’t the only 

vein of data that researchers mine 
for flu clues. Svitlana Volkova, 
a data scientist at the Pacific 
Northwest National Laboratory, 
looks for gems of information on 
Twitter. She recently verified a new 
deep-learning method that probes tweets for signs of the flu.
In an analysis of more than 170 million tweets posted over 
three years, Volkova and her colleagues found their model 
could accurately produce three-day forecasts of flu-like 
illnesses at a local level. That’s much quicker than waiting 
for flu reports from the CDC, which lag up to two weeks 
behind what’s happening in the world. (Facebook says it’s 
not in the flu-predicting business, so for now, your sick emoji 
doesn’t serve a greater good.) 

Social media adds more data for researchers to work with, 
but it still has limitations. Annoyingly, the image we present 
online doesn’t always match the mucus-plagued person 
we are at home. Michael Paul, an information scientist at 
the University of Colo rado at Boulder, recently found that 
people rarely tweet about their flu-like symptoms. In fact, 
the researchers found that people tweet less when they’re 
ill. So the next time your  favourite Twitter personality seems 
oddly quiet, it could be because they’re sick of  Twitter—but 
it might just be that they’re sick. Paul also investigated 
Instagram and found that acute illness is the least-common 
health topic for photo posting. Not surprisingly, flu-ridden 
people don’t love taking selfies.

Disease detectives, including Simonsen, hope that 
electronic health records could augment data from our 
tweets and posts. Insurance-claim forms, which list 
ailments and how they were treated, are particularly crucial. 
But people are typically reluctant to share private health 
data with researchers. 

Epidemiologists would like to calm those privacy worries. 
They want only the numbers, never the names. But the final 
call ultimately lies with individuals. The public, Simonsen 
says, must weigh the balances: “Privacy on one side and the 
need to know more on the other.” That deliberation is even 
more  pertinent since the EU implemented the General Data 
Protection Regulation this year—giving people more say in 
how their information is used. 

Adding information from an app used to log health 
status—just as we do with fitness trackers or diet programs—
could make big data-based flu forecasts even more accurate, 
Simonsen says. And private companies might come around: 
UNICEF is working with several, including IBM, to gather 
data in order to improve responses to global illnesses.

Ultimately, the potential for big data to predict the next 
flu pandemic might depend on people around the globe all 
oversharing our illnesses. The more we tweet about our #flu 

symptoms, the more data we generate. The more we allow 
companies to share that data with researchers, the 

more accurate they can make their predictions. And 
all that sharing, Volkova says, “will help the world.”

Y O U  M I G H T  N O T  T H I N K  O F  I N T E R N E T 

oversharing as a lifesaving habit, but maybe it is. For more 
than a decade, epidemiologists and data scientists have 
scanned our search-engine queries and social-media 
posts with the goal of discerning who is infected, what 
they have, and where they live. But ironically, for all our 
selfies, and status updates, we’re just not sharing enough to 
consistently forecast disease outbreaks—including the flu.

A hundred years ago, the infamous “Spanish flu” spread 
rapidly around the world, and killed at least 50 million 
people. With the rapid evolution of the virus, and increasing 
international travel and urbanisation enabling the quick 
spread of illnesses, a modern version of that pandemic could 
cause twice as many casualties. It doesn’t matter where you 
live or what you do. The flu could infect you.  

Even in the absence of Flumageddon, improving our 
ability to forecast the illness is vital. Influenza viruses kill 
up to 646,000 people worldwide every year, including as 
many as 56,000 people in the U.S. Americans pay as much as 
$5.8 billion in medical care annually to fight the pestilence. 
If we know when it’s coming, health agencies could push 
people to get vaccinated. Hospitals could plan ahead.

Augmenting official flu reports from the Centres 
for Disease Control and Prevention (CDC) with data 
harvested from the internet is another step in our online 
evolution. According to a 2012 Pew Research Centre study, 
about 184 million Americans (more than half the nation’s 
residents) use the Web to find  health-  related information. 
These searches are like tips to a crime hotline, enabling 
researchers to identify suspected flu cases. In 2006, 
Gunther  Eysen bach, associate professor of public health at 
the University of Toronto, found that searches for the terms 
“flu” or “flu symptoms” spiked a week before a jump in 
doctor visits. “The internet has made measurable what was 
previously immeasurable,” he wrote in 2006, christening 
the new field “infodemiology.”

In 2008, Google rolled out Flu Trends,  harnessing its 
own big data to look for worldwide flu surges and hot spots 
through symptom searches in 29 countries. Google scrapped 
the program in 2014—because of at least one factor that 
researchers hadn’t counted on.

Your search history, it turns out, can be misleading. It’s 
impossible for data collectors to know whether you were 
looking up “headache and fever” for yourself, or because 
you heard your co-worker complaining about their kid’s 
symptoms. In 2007, Americans suddenly started Googling 
“cholera”—had a new epidemic taken hold? Nope. Oprah 
Winfrey had just recommended Love in the Time of Cholera 
for her book club. “You should have seen what happened 
when Brad Pitt had viral meningitis,” says Lone Simonsen, 
professor of epidemiology at Roskilde University. 

After culling search data from public resources, 
researchers run them through complex algorithms. These 
formulas reveal patterns that investigators can then 
compare with whatever the CDC or other health 
agencies report about the sickness. If a computer-
generated prediction matches reality, we know the 

C H I E F  C O G I T A T O R  /  J E S S I C A  W A P N E R

Insight
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2012’S SANDY was one of the deadliest hurricanes in New York 
City’s history. More than half of the 43 people killed were on Staten 
 Island, where tidal surges as tall as 4.2 metres swamped the coast-
line. As the waters retreated, a federal task force held a competition 

to figure out how to best protect the area from future tempests. Living Break-
waters, one of the winning designs and led by architecture firm SCAPE, plans 
to tame the waves along the borough’s south shore with a 1.2-km   necklace 
of rubble, stone, and concrete barriers. The structure will also encourage 
 protective ecosystems, including oyster beds, which form natural reefs. 

liViNG BReAKWATeRS
CHALLENGE: RISING SEAS  LOCATION: NEW YORK CITY

RECORD-BREAKING HURRICANES, 

historically bad i re seasons 
out West, unprecedented 
l ood levels in the Midwest, 
and “bombogenesis” becom-
ing a household word along the 
Eastern Seaboard: Devastat-
ing weather events are the new 
normal in nearly all areas of the 
United States. Climate change 
is causing both more-frequent 
and  more-severe calamities. 
Add to that ongoing threats 
from earthquakes,  tornadoes, 
and volcanoes, and it’s no sur-
prise that, according to NOAA’s 
National Centres for Environ-
mental Information, natural 
disasters cost the US more 
than $306 billion in damage in 
2017. But a new generation of 
 architects, designers, and ex-
perts is creating infrastructure 
and buildings that respond to 
both extreme conditions and 
ongoing stress. Here’s a look 
at some of the most  innovative 
approaches to living in an 
increasingly apocalyptic world.
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Some residents of Morocco
who live near the Sahara
used to spend hours every
day retrieving water by
donkey, but a new fog-
collecting system is chang-
ing that. The Aqualonis
Cloudisher’s sturdy fabric
mounts onto frames and
can resist 120-km/h winds
while collecting moisture
from the frequent mountain
mist. This drips into a 25-km
pipeline, thenlowsdirectly
into taps inmore than70
homes.Thoughpeoplehave
erectedsimilar systems in
SouthAmerica,Aqualonis
claimsCloudisher is the
irst towithstandstronger
gusts. Innovativedrinking-
water solutionswill gain
importanceasclimate
changealters rainpatterns
across theglobe.

THE FOG
COLLECTOR
CHALLENGE: DROUGHT

LOCATION: MT. BOUTMEZGUIDA,
MOROCCO

CHALLENGE: BUSHFIRES  LOCATION: WESTERN UNITED STATES
Fire season has expanded in the US by about 78 days over the past 
several decades. While experts say that not living in flame-prone zones is 

probably the best way to minimise risk, for people who already live there, 
some easy changes will improve their property’s likelihood of making it 
through a blaze. One of the best is to lessen the number of combustibles 
near their homes, says Patricia Champ, an economist at the US Forest 
Service’s Rocky Mountain Research Station. Use less- flammable roofing 
material, such as asphalt shingles, clay tiles, or aluminium. This is an area 
where Australia’s long experience with devastating bushfires can help: the 
US is looking to our building codes and vegetation clearing regulations.

Fire-Resistant Houses

HARVESTING H20

accumulates on
durable mesh-
wrapped frames.  
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B E F O R E

CHALLENGE: CRUMBLING INFRASTRUCTURE   LOCATION: WORLDWIDE
Higher concentrations of carbon dioxide in our atmosphere actually accelerate deterioration of con-
crete. As CO

2
 penetrates a structure, it reacts with already present moisture and calcium hydroxide, 

progressively eating away at the layer of cement covering steel reinforcements, leaving them vulnerable to 
rust. Fortunately, Henk Jonkers, an environmental scientist at TU Delft in the Netherlands, has invented a 
self-  healing version. Jonkers embeds concrete with nitrogen, phosphorus, calcium lactate, and a  limestone- 
 producing bacteria. The additives lie dormant until a fissure emerges, admitting air and moisture. Then the 
bacteria activate, feeding on the calcium lactate, converting it into limestone, and sealing the split. 

Self-Healing 
Concrete

elECtriC Cars that 
BaCk up lOCal griDs
CHALLENGE: POWER FAILURE LOCATION: WORLDWIDE

I T T U R N S OU T T H AT 

c l o u d y,  w i n d l e s s  d a y s 
don’t yield much renew -
 able  energy— a road block in 

shifting power grids away from fossil 
fuels. But electric cars, which are es-
sentially  batteries on wheels, might 
accelerate a solution. Their drivers 
could be  encouraged to use their ve-
hicles to stabilise the grid by reward-
ing them for storing extra power. 
While owners are working during 
the day, their vehicles can charge on 
energy from solar farms, and later, 
parked at home, earn their owners 
a little cash by selling surplus juice 
back to the grid. Alternatively, since 
wind typically blows harder at night, 

electric cars can store this fleeting 
power and release it the next day. 
Networked car batteries could thus 
provide stability to local networks, 
lowering the possibility of black-
outs, not to mention providing their 
owners with emergency power. The 
potential impact is surprising: In a 
recent paper, researchers at the Law-
rence Berkeley National Laboratory 
suggested that California’s aggres-
sive  policy— requiring 33 per cent 
of its energy to come from renew-
ables by 2020—can be met simply 
by using electric vehicles as storage. 
Doing that will  also lessen the 
need, and cost to taxpayers, to build 
stationary storage infrastructure.

VOLCANOES
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PORES FOR POURS
Tredje Natur Climate 
Tiles have tiny perfora-
tions that allow rain-
water to be funneled 
toward plants. Perme-
able pavements come 
in many different forms:
Elsewhere, urban plan-
ners utilise a type of 
porous asphalt to 
absorb storm runoff.

Cities are dense with imperme-
able sidewalks and streets, so 
the concrete jungle doesn’t ex-
actly drink up excess  water during 

storms. The result: destructive l ash l oods. 
To help, Danish architecture i rm Tredje 
Natur developed Climate Tiles, a modular 
paving system that collects and distributes 
rainwater. The slabs resemble a normal 
paved surface but sport small perforations 
that funnel storm runof into horizontally 

connected  channels. The  system captures 
water from roofs, streets, and parking lots, 
and delivers it to nearby permeable land-
scapes—such as garden boxes or park 
spaces—where it can be  absorbed. Tredje 
Natur already gave a few Copenhagen 
sidewalks a face-lift this year to test out the 
tiles. But even before that experiment is 
i nished, Toronto and several other cities 
have put in requests for the rain-draining 
material. Sydney should take note. 

S T R E E T - D R A I N I N G T I L E S

GATHER RUNOFF
Roads, sidewalks, 
and terraces 
connect people but 
are often also imper-
meable to rain. 
Small changes like 
perforated surfaces 
can help cities 
manage runoff. 

FEED THE FLORA
Plants offer many 
perks to city 
dwellers, including 
shade, beauty, and 
habitat for wildlife. 
But they also drink 
up water that might 
otherwise flood 
busy streets.

REMOVE WASTE
The Tredje Natur 
system keeps storm 
runoff from mixing 
with everyday 
pollutants like 
fertiliser, and 
sewage, ensuring 
that plant life gets 
only the best.

C
O

U
R

T
E

S
Y

 T
R

E
D

J
E

 N
A

T
U

R
 (

2
)



42  POPULAR SCIENCE  

Restoring 
Function
Municipal infra-
structure often 
takes a while to 
come back online 
after natural disas-
ters. So Q4 has 
built photovoltaic 
panels and water- 
harvesting systems 
into the safe house 
to provide emer-
gency backups. The 
peri meter has open-
ings strategically 
 located to with-
stand gales but large 
enough to help keep 
the home cool. 

Carbon-Neutral
Considering your 
building’s long-
term impact on the 
environment is a 
key component of 
resilient design. So 
Q4 built its house 
with an eye toward 
being easy on the 
planet. A custom 
blend of concrete 
sequesters carbon 
emissions, and all 
the other materials 
are made within 
800 km of the site. 

Strong on 
the Inside
Called the CORE 
House, the building 
is constructed 
around a central 
space made of 
well-anchored 
concrete that would 
meet Federal Emer-
gency Management 
Agency standards 
for “near-absolute 
protection.” All the 
critical needs of 
daily life—a place to 
rest, cook, and use 
the bathroom—are 
protected here. 
Surrounding rooms 
feature traditional 
comforts such as 
larger windows. 

On a calm Sunday in 2011,
one of the deadliest twisters 
in US history, an EF5-rated 
multiple vortex storm, tore 
through Joplin, Missouri, 
killing 161 people. Afterward, 
as the city rebuilt, Toronto- 
based Q4 Architects 
 designed a concept house 
that shows how homeown-
ers might better survive—
and recover more quickly 
from—such disasters. 

TORNADO-
RESISTANT
HOUSE
CHALLENGE: TORNADOES

LOCATION: JOPLIN, MISSOURI

ILLUSTRATIONS BY SINELAB
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 ”Dragon”-
Tested 
Materials

It’s surprisingly difficult to
prove fire resistance in
materials—mostly because

it requires making a real-world-
strength blaze without burning
down your lab. So Samuel
Manzello, a researcher for the
National Institute of Standards
and Technology, helped develop
what he refers to as “The
Dragon.” (Formally, it’s called
the NIST firebrand generator.)
Investigators fill the 300-mm-
diameter, 1.5-metre-tall tubu-
lar contraption with wood
chips, which are ignited by two
propane burners. Used in
combination with one of the
world’s only fire-research wind
tunnels, located in Tsukuba,
Japan, testers can create
firebrands that move at 10
metres per second. This allows
researchers to simulate natural
conditions such as wind-driven
wildfires that rush into urban
areas. NIST used the Dragon to
support improvements in
roofing to resist ignition, and to
suggest changes to California’s
fire code by testing the mesh
size used to keep embers from
entering building vents.

CHALLENGE: WILDFIRES

LOCATION: TSUKUBA, JAPAN
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MOVING FOUNDATIONS
One of the ways to safeguard a house 
from floods is to move it up and out of the 
way. Dutch architect Koen Olthuis has 
designed floating homes in the Nether-
lands, Dubai, and China that can rise in 
order to dodge an encroaching deluge. 
Some of these houses rest on hydraulic 
systems that can lift them up to 12 m 
above stormy waters and remain stable 
even in winds up to 250 km/h.

WATERPROOF UTILITIES
An amphibious home on an island in the
River Thames, built by UK-based Baca
Architects, features terraced gardens
that act as an early-warning system. If
they flood, the owners know that the
house is about to be threatened by water.
When it rises up off its foundation, all of
its utilities remain connected through
elephant  cabling— a flexible casing that
carries electricity, water, and sewage.

EFFICIENT SYSTEMS
Hurricane Katrina proved the importance of
building for extreme conditions around New
Orleans. The FLOAT House, designed by
Morphosis Architects, can provide its own
water and power. The specifically sloped
roof funnels rainwater into cisterns, where
a filtration system renders it drinkable. A
geothermal heat pump cycles air to warm
or cool the indoors with Earth’s 7- to-23-de-
gree subsurface temps.

CHALLENGE: EARTHQUAKES  LOCATION: TOKYO, JAPAN 
Perched on one of the most seismically active tectonic-plate junctions, 
Japan registers more than 1,500 earthquakes every year. Architects there 

have pioneered new engineering standards to stabilize even skyscrapers. For 
example, Mori Tower, one of the tallest buildings in Tokyo, contains 192 oil-filled 
shock absorbers throughout its 54-storey structure. A sensor inside these steel 
dampers detects small shudders and controls the flow of the fluid; when an 
earthquake is detected, the dampers slosh a thick oil in the opposite direction 
to counterbalance the tremor. The Japanese continue to push seismic technol-
ogy’s boundaries, engineering dampers out of everything from isolation 
bearings to high-tensile carbon fiber. 

As Hurricane Harvey demonstrated in 2017, huge swaths of the US are increasingly prone to severe storms
that knock out power and lood hundreds of thousands of homes. Architects have taken note,
creating new types of loating and amphibious homes worldwide. Here are some of their protective features.

F L O AT I N G  H O U S E S

Standing Up to Quakes

CHALLENGE: FLOODING 

LOCATION: WORLDWIDE
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CHALLENGE: POWER FAILURE LOCATION: HIGASHI-MATSUSHIMA, JAPAN
After a calamitous earthquake and tsunami in 2011 led to meltdowns at the
Fukushima Nuclear Power Plant, nearbytowns applied the catastrophe’s

lessons to their recovery efforts. Unlike many places that rebuild systems sure to
fail again, the town of Higashi-Matsushima, which has a population of nearly
40,000, plans to put the city on a localised, renewable grid. For instance, the
government converted a damaged park into a solar facility capable of produc-
ing enough energyfor 600 families. And the town, which was 75 per cent
destroyed, has also constructed a smart microgrid with battery backup that
can supply electricityto the entire area for several hours, or redirect it to hospi-
tals and community buildings for several days. Twenty-five per cent of the
municipality’s power is already produced locally.

Building Back Microgrids

Cities aren’t the only
places floods impact.
Low-lying areas can be

fertile sites for productive
farms, yet they’re susceptible
to deluges. Mangroves could be
an incredible natural defense
mechanism against the rising
waters, with a dynamic root
system that aerates soil while
holding it in place, reducing
erosion and increasing
drainage. But in many places,
these natural ecosystems have
long since been destroyed.
Hungarian design collective
Szövetség’39 brainstormed a
modular, lacelike concrete
structure to act as a base for
mangrove saplings, which
often have trouble getting
established. The man-made
foundation is designed to
support the trees until they
form a natural dam, then it
slowly degrades beneath the
water-stopping grove.

Mangrove
Dams

water-saviNg  
irrigatiON ChaNNels
CHALLENGE: DROUGHT  LOCATION: SAN ANTONIO, TEXAS

H I S P A N I C  S E T T L E R S 

brought a system of  water 
m a n a g e m e n t  t o  t h e  Ne w 

World that is seeing new use as our 
climate changes. Called acequias, 
these networks of earthen canals tra-
ditionally branched out like arteries 
from rivers, some even allowing ex-
cess water to seep underground, 
where it could be stored for months. 
With reservoirs increasingly at risk for 
evaporation due to global warming, 
the US Department of Agriculture’s

Nat u ra l  R e s o u rc e  C o n s e r vat i o n 
Service began funding acequia in-
frastructure projects in 2015 as an 
alternative. San Antonio, Texas, re-
cently built a modern adaptation in 
Phil Hardberger Park, where the sys-
tem captures and diverts storm runoff 
from a parking lot. Lauren Stimson, 
one of the landscape architects be-
hind the project, says it uses plant 
roots and sediments as a natural filter, 
collecting and storing runoff the way 
the region’s farmers did historically.

Past Is Present

A park revives an
old way to conserve
water via acequia
(at right).
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LOCATION: WORLDWIDE
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DEATH 
ROW at
DEATH’S
DOOR

DEATH 
ROW at
DEATH’S
DOOR



K I L L E R  S T A T E S

The drugs started �owing at 
1024h. First came a high dose of 

diazepam—more commonly 
known as valium—to render Carey 

Dean Moore unconscious. Then 
came fentanyl, an opioid painkiller, 

followed by cisatracurium besylate 
to cause paralysis and halt the 
death row inmate’s breathing. 

Finally, a dose of potassium 
chloride to stop the heart. Twenty-
three minutes later, the Nebraska 

death row inmate, convicted of 
killing two taxi drivers almost four 

decades earlier, was pronounced 
dead. This is not a historical 

account. It’s a story about high 
tech drugs, and America’s 

determination to use them for 
capital punishment.

Story by APRIL REESE
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GRIM INNOVATION

Carey Dean Moore’s August 14 execution, the 16th in the US in 2018 
alone, marked the first time most of the drugs involved—fentanyl, diaz-
epam, and cisatracurium besylate—had been used in a lethal injection. 
Concerned that the use of substances intended for medicinal purposes 
for lethal injection harms their reputations, several companies have filed 
suit to keep their drugs out of the execution chamber. 

When a state’s supply expires, it can be next to impossible to procure 
more. That has led states to begin experimenting with combinations of 
drugs that have never been used for lethal injection before, increasing 
the risk that something will go awry. And even those alternative sub-
stances are increasingly difficult to get. The people might be calling out 
for blood, but it seems pharmaceutical companies don’t want any of that 
blood on their own hands.

The dearth of drugs leaves capital punishment states with two 
choices: They can either suspend executions until they replenish their 
stocks, or they can go back to older, potentially crueller, methods. 

OL’ SPARKY

So far, most have opted for the latter. In South Carolina, for example, the 
state Senate passed a bill last northern spring that effectively replaces 
injection with the electric chair as the state’s method of choice. Inmates 
have been allowed to choose between the two since 1995, but only one 
has chosen the chair (James Earl Reed, executed in 2008). 

Had the bill been signed into law (it “died in committee”, a feature 
of US politics that means it was neither signed into law or explicitly de-
feated), it would have meant that if there were no drugs available, the 
state would make the decision to electrocute - a method of execution 
widely accepted as being extremely cruel. 

Most observers expect South Carolina’s Senators to reintroduce the 
bill in the next legislative session. After all, the state is out of drugs—the 
last of them expired in 2013—so if the people of South Carolina remain 
determined to exact vengeance upon their worst criminals, it seems 

K I L L E R  S T A T E S

Some US states 
still offer the 
electric chair as an 
“option” to death 
row inmates. Its 
use is widely 
considered a “cruel 
and unusual 
punishment” as 
several prisoners 
have survived the 
process, only to die 
soon after.

A
ustralia got over the urge to kill it pris-
oners toward the end of the 20th cen-
tury. By 1985, all Australian states had 
abolished capital punishment, for all 
crimes. The Commonwealth abol-

ished it 1973. New South Wales was the strag-
gler, because even though capital punishment 
for murder was ended in 1955, it was kept as a 
penalty for treason, piracy, and arson in naval 
dockyards. 

Despite this, the last person to be executed in 
New South Wales was in 1939. The last execu-
tion overall was in Western Australia, in 1967.

In fact, not only has each state and territory 
abolished capital punishment, the Common-
wealth passed legislation in 2010 that would 
prevent any state from reintroducing it. Absent 
a revolution, capital punishment in Australia, 
it seems, is done.

The situation in the US is far more com-
plex. Some states have abolished capital pun-
ishment, others have restored it, and many 
Americans are adamant that state-ordered 
killing of the worst of the worst criminals must 
be allowed to continue.

In Australia, opposition to capital punishment 
was essentially grass-roots. Post World War 2, 
public opinion shifted from 67% for captial pun-
ishment in 1947, to 69% against it in 2005.

Opposition t in the US faces a hard battle, in 
many states. But that’s not the executioner’s 
biggest challenge in 2018. The biggest chal-
lenge is finding the tools to do the job at all.

48  POPULAR SCIENCE  



POPSCI.COM.AU  49 

likely they’ll accept the only alternative: any death row in-
mate scheduled for execution will die by the electric chair.

ULTIMATE PENALTY

America really believes in capital punishment. Five US 
states still include the electric chair as an option. And three 
states—Oklahoma, Mississippi, and Utah—allow death by 
firing squad, though only Utah has ever used it. How long 
ago? June 18, 2010. A little after midnight on that day, Ron-
nie Lee Gardner was strapped to a metal chair, had a paper 
target pinned to his chest, was surrounded by sandbags, 
and was then shot with four bullets. The shooters fired from 
the adjacent room, through narrow rifle ports, so they re-
mained invisible to those watching Gardner die. Gardner 
himself was hooded. He was guilty of double-murder, but 
had spent 25 years on death row. A commemorative coin 
was given to prison staff who participated in the execution.

Utah is a bit of an exception though. Most capital punish-
ment states want to get the job done quickly, quietly, and if 
at all possible, humanely. Lethal injection was considered 
the ideal solution, but as drugs run out, other options - short 
of abolishing the death penalty - must be explored.

Oklahoma and Alabama are switching to what studies 
suggest is a painless form of asphyxiation, via nitrogen 
hypoxia. And incredibly, two states, Washington and Del-
aware, still have hanging on the books, though there hasn’t 
actually been an execution by hanging in the US since 1996. 
(Australia’s last hanging was in 1967, in Victoria.)

DEATH WITHOUT SUFFERING

“States are looking at all their options,” says Robert unham, 
director of the Death Penalty Information Centre.

Many of these “options”, some centuries old, were 
largely abandoned years ago as society’s tolerance for them 
soured and lethal injection became available in the late 1970s, after the
US Supreme Court reinstated the death penalty in 1976. “The reason
[states] use lethal injection is that the public thinks other methods are
cruel and unusual,” Dunham says.

But the push to keep the execution chamber stocked with lethal in-
jection drugs may be misguided. While death by drug has become the
execution method of choice in the past few decades—all of the 31 death
penalty states use it—injection is more likely to go wrong than any other
method, according to the Death Penalty Information Centre.

“It’s always been problematic,” says Deborah Denno, a law pro-
fessor at Fordham University who studies execution methods. “That 
said, it’s gotten worse.”

While media witnesses reported no complications during Moore’s 
execution—his chest heaved and then went still, they said, and his face 
turned first red, then purple—no one can say how painful his death truly 
was. And this isn’t unique to new drugs; it’s inherent to the method. 

Injection masks any suffering, says Joel Zivot, a professor of anaes-
thesiology and surgery at Emory University who has studied autopsies 
of executed inmates. “It will look as though an inmate will fall asleep 
and then be dead,” he says, but “things are on fire on the inside. That’s 
been the problem with lethal injection, because it’s been specifically 
designed for public view. The skin is hiding what is beneath it in terms 

of toxicity to the tissues.”
The truth is that no one really knows for sure

which method of execution is the most hu-
mane (or, as 67 per cent of Australians might
put it, least inhumane), and there’s no reason
to think lethal injection is superior. “There’s
no way to design an experiment ethically that
would answer the question on whether a pun-
ishment is cruel,” Zivot says. “I do know lethal
injection is cruel. I know this because of the 
way the chemicals are being used and the ef-
fect of it. I’ve studied a series of autopsies, and 
I’ve seen organ failure. I’ve seen many inmates 
whose lungs have filled with fluid [making it 
impossible to breathe], and an enlargement of 
the heart and liver.”

The heightened controversy over lethal in-
jection has not stopped states from favouring 
the method; those that still have the drugs, or 
manage to find them, continue to use them. 
Some reportedly have resorted to creative 
ways to ensure it remains an option. 

Shielded by statutes that exempt them from 

Hanging is not 
considered an 
ethical form of 
capital punishment. 
Apart from the 
cruelty, there are 
the associations: 
this portable 
gallows sits  
in a corridor  
at Auschwitz.

“There’s no way to design an 
experiment ethically that would  
answer the question on whether  
a punishment is cruel.”
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Freedom of Information Act requests for doc-
umentation, state corrections officials may 
be importing drugs from overseas, or buying 
them from unlicensed sources. That’s accord-
ing to capital punishment opponents, who 
says their suspicions are hard to investigate 
because the secrecy laws make it difficult to 
verify supply chains. 

“States that want to carry out executions 
are trying through whatever means they can to 
obtain drugs to be used in those executions,” 
Dunham says.

How successful they are will determine 
whether they stick with lethal injection or turn 
to other methods, he adds. Many states that 
can’t get lethal injection drugs see alternate 
methods as their only choice; in their view, 
suspending the death penalty isn’t an option.

That’s the feeling among many lawmak-
ers in South Carolina, which has 36 people on 
death row, but no means of carrying out execu-
tions now that the drugs have run out. 

WAITING FOR A REFILL

South Carolina has executed 282 people since 
1912 (the year it switched from hanging to the 
electric chair), but has not carried out an ex-
ecution since 2011. That uncertainty has led 
prosecutors to seek life sentences instead—
and that means, for capital punishment sup-
porters, justice is no longer being served.

“I don’t really like the electric chair, but … I 
think if we’re gonna have the death penalty in 
South Carolina we’re going to have an obliga-
tion to fulfil it, and an obligation to the families 
that when we say they’ll get justice they will,” 
says Republican state senator and former pros-
ecutor William Timmons, who introduced the 
bill that would restore the electric chair as the 
state’s primary execution method.

Even if the South Carolina bill becomes law, 
whether the public has an appetite for electro-
cution in 2018 remains to be seen. Reports of 
prolonged, painful deaths in the electric chair 
still linger in the public memory, Denno says. 
“I personally don’t think electrocution is going 
to go anywhere. There’s a botched history and 
also a racial history.”

But there’s one antiquated execution 
method shunned by society that may be worth 
revisiting by death penalty supporters, she 
says. It’s the one that Utah last used in 2010.

“The evidence suggests firing squad is the 
most humane,” says Denno, who examined 
the method in a 2016 paper in the University 
of Michigan Journal of Law Reform. “People 

think they are the most barbaric, because it doesn’t have a sort of gauze 
over it like lethal injection, no pretence over it being anything but killing 
somebody. But it’s such a direct method.”

In her dissent on a 2015 death penalty case, Supreme Court Justice 
Sonia Sotomayor suggested death by firing squad may be preferable to 
lethal injection. 

“In the future . . . some inmates may suggest the firing squad as an 
alternative,” she wrote, adding that “such visible yet relatively painless 
violence may be vastly preferable to an excruciatingly painful death hid-
den behind a veneer of medication.” 

Yet the assumption that lethal injection hews most closely to the US 
Constitution’s 8th amendment prohibition on “cruel and unusual pun-
ishment” continues to prevail in most states.

THE END OF DEATH ROW?

Meanwhile, Timmons, who is running for Congress, says if he wins 
South Carolina’s open 4th District seat, he will introduce legislation 
to require the federal government to provide lethal injection drugs to 
states, noting that federal prosecutors successfully sought the death 
penalty for Dylann Roof, who fatally shot nine African-American pa-
rishioners in a Charleston church in 2015. “I do hope to try to fix this 
problem nationwide.”

If he succeeds in reopening the supply chain for lethal injection 
drugs, it’s likely states will abandon alternative methods. But some 
capital punishment policy experts predict that the death penalty’s 
days are numbered anyway. 

A Pew Research Centre survey conducted last April and May showed 

K I L L E R  S T A T E S

In a 2015 death penalty case, Supreme Court 
Justice Sonia Sotomayor suggested death by firing 
squad may be preferable to lethal injection. 

Done properly, 
hanging can be a  
quick method of 
execution, 
especially if the 
neck is broken. The 
problem is that 
botched hangings 
are horrific.
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reinstate the death penalty, and last Novem-
ber, voters approved the ballot measure.

This, perhaps, is the core difference be-
tween Australia and the US when it comes to 
state authorised killing. As late as 1995, a ma-
jority of Australians - 53% - still approved of 
capital punishment as a penalty for murder. 

But the government didn’t reinstate the 
death penalty. Sometimes it can feel like 
there’s an unspoken understanding among our 
politicians - don’t raise the issue, don’t take it 
to referendum, because it might just get voted 
back in. And our MPs do seem to agree on at 
least one thing: Australia is not a country that 
executes criminals.

As for the US, with public support for the 
death penalty slipping overall, Denno thinks 
it’s only a matter of time before capital punish-
ment goes the way of the noose. 

While 31 states allow the death penalty, few 
of them have carried out an execution in the 
last five years. And legal action is further curb-
ing capital punishment’s sweep: Earlier this 
month, the Washington Supreme Court struck 
down the death penalty, saying it was imposed 
“in an arbitrary and racially biased manner.”

“It’s very clear,” Denno says, “that there 
will be a time when this country no longer has 
a death penalty.”

But for now, US states that put convicted 
criminals to death have a difficult choice to 
make: Go to ever-greater lengths to keep using 
lethal injection, despite the controversy over 
the pain it inflicts, or revisit the killing ma-
chines of the past—and potentially face a pub-
lic outcry that may just hasten the practice’s 
demise. Opponents of capital punishment will 
just have to wait... and hope.

an uptick in the share of Americans who favour capital punishment, but 
over the long term, public support for the death penalty—and the num-
ber of actual executions—has dropped. 

About 54 per cent of Americans favour the death penalty today (as did 
54% of Australians back in 1993), up from 49 per cent in 2016, but that’s 
far fewer than in 1996, when 78 per cent supported capital punishment. 
Support for the death penalty in the US hasn’t been this low since 1972.

DEATH US DOES PART

Nebraska’s recent political wrangling over the death penalty is illustra-
tive of just how conflicted the public and lawmakers are over the practice 
in the 21st century. 

In 2015, the state Legislature voted to repeal the death penalty. Repub-
lican Governor Pete Ricketts vetoed the measure; lawmakers then over-
rode his veto. Determined to keep capital punishment in place, Ricketts 
and his family put $400,000 of their own money toward a campaign to 

While it depends 
on the specific 
case, the families 
of the prisoner’s 
victims may be 
invited to witness 
the execution. The 
US focuses heavily 
on “getting justice” 
for victims of 
certain types  
of crime.

Most states in the 
US that practice 
lethal injection 
strap the prisoner 
down in front of  
an observation 
window.



On a  swelter ing  day in 

 Pa s a d e n a ,  C a l i fo r n i a , 

g e o l o  g i s t  L u c y J o n e s 

stands above a  steep, 

d r y  r i v e r  b e d   o v e r -

 looking Los Angeles 

County. To the south-

w e s t ,  L A s p ra w l s 

out  to the Hol ly-

wood Hills. Jones, 

whose  demeanour 

is as sunny as the 

sky, sees an abundance 

of disaster. 

“Here’s your Southern 

alifornia issue,” she says, pacing the 

trailhead that leads to a quarry below. 

“You’ve got earthquakes that push up 

the mountains. That traps the rain, but 

then erosion brings [the mountains] back 

down.” In other words, the quakes build 

them up and the rains wash them away. 

Jones points to what looks like a healthy 

bush in the ravine. It’s actually a willow 

tree, nearly up to its leafy crown in two 

metres of dirt. Rubble and soil slid there 

after a 2009 bushfire burned 160,000 

acres, destroyed more than 200 buildings, 

displaced more than 10,000 people, and 

denuded these slopes. With 

nothing to hold back the 

earth, storms sent slurries of 

rock and mud downhill, further 

ravaging the landscape.

Fires, earthquakes, and land-

slides are interconnected forces 

that shape this topography. They 

are as intertwined as the web of 

geological faults that lie beneath 

LA County. The biggest of those, the 

San Andreas, is never far from Jones’ 

mind. No one knows when it will move, 

but this tectonic boundary one day 

will—and shake all of Southern Cali for-

nia to its foundation. Experts predict 

it will kill at least 1,800 people; rupture 

966 roads, 21 railroads, and 32 aqueducts; 

down 141 power lines; damage 300,000 

buildings; and leave millions of survivors cut 

off from criti cal resources. 

Jones wants people to understand that it 

doesn’t have to be a complete disaster, not if we 

listen to her and her experts. 

Through her namesake Dr. Lucy 

Jones Centre for  Science and 

Society, she tries to  persuade 

officials and community organ-

isers to prepare for the worst. 

Her fixes range from the sim-

ple, such as attaching furniture 

to walls, to the complex, includ-

ing retrofitting homes with wall 

braces, bolting office buildings 

to their foundations, and even in-

stalling shock absorbers, called 

base isolators, that will keep a 

structure from shaking too much. 

Such adaptations can be 

expensive but will add up to 

more-resilient communities. “We 

have to accept that it’s going to 

cost some money for a common 

good,” Jones says.

Jones is not new to this line 

of work. For 30 years, she toiled 

as an LA-  based seismolo gist 

with the United States Geologi-

cal Survey. There, she served as a 

calming voice to her fellow Ange-

lenos. Each time the city quaked, 

TV crews showed up at her office 

to have her explain what had hap-

pened. Strangers stopped her at 

the grocery store with questions. 

An AC repairman sent to her of-

fice was elated to meet her. “What 

makes her different from other 

technocrats is she can understand 

what people outside her discipline 

are telling her very quickly, and 

she can extract the stuff that you 

really need to know,” says Keith 

Porter, a civil engineering profes-

sor at the University of Colorado at 

Boulder. “I can’t think of five people 

iT WilL BE 
OUR FAUlt
Seismologist Lucy Jones is on a crusade to prepare 
us—and our infrastructure—for the next Big One. 

B Y  M A R Y  B E T H  G R I G G S  /  I L L U S T R AT I O N S  B Y  K Y L E  H I LT O N
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Jones developed the skill of 

 helping different communities 

understand each other early in 

her career. She was one of the first 

 geo lo gists allowed into China dur-

ing the 1970s to study the  dynamics 

of temblors there. Later, she be-

gan advising groups like the Federal 

Emergency Management Agency 

and municipal authorities in Califor-

nia on earthquake preparation. That 

requires navigating what in her mind 

is a demilitarised zone between politics 

and science. She must shuttle facts to 

politicians, avoiding her own opinions in 

order to help  others shape policy. 

“You have to get right up to the edge 

to help,” she says. “As a citizen, I look at 

the information, and I know what I want 

my elected officials to do. But I’m not 

elected to do that.” 

In 2008, after city and emergency 

planners told her they needed help con-

vincing people of the danger underfoot, 

she released the Great Southern Cal-

ifornia ShakeOut report. Drawing on

computer models and the expertise of more

than 300 scientists in engineering, seismology,

public health, and economics, the 300-page ac-

count simulated the effects of a magnitude 7.8

i i

graphs, it depicted a Hollywood-worthy scenario: 

Buildings fall, highways buckle, gas lines erupt, 

power lines tumble, 1,600 fires burn, 1,800 people 

die, and 50,000 more are injured.

The vivid account galvanised the public and 

convinced 5.5 million people in Southern Cali-

fornia to take part in a massive earthquake 

practice run. Her drills taught people to drop, 

cover, and hold on. (Last year, 18 million people 

around the world participated.) In her last years 

at the USGS (she retired in 2016), Jones worked 

with the LA mayor’s office as it spearheaded 

landmark legislation requiring  owners of vul-

nerable wood and concrete buildings to retrofit 

them so the people inside would be able to 

make it out of a seismic shake alive. More than 

a dozen other California cities have done the 

same or are trying to.

But escaping a building with your life, says 

Jones, is not enough. If our homes and offices 

stand, but we can’t go back in because of dan-

gerous cracks, where do you live and how do 

you work? It’s a situation that could devas-

tate lives as well as LA’s economy. “Why is that 

 acceptable?” Jones asks, incredulous.

So, in 2018, testifying at the State  Capitol, 

Jones successfully encouraged California 

from Pompeii’s volcanic eruptions to 

Hurricane Katrina’s wind and rain. As 

she travels from LA to places such as 

the UK and New Zealand— advising 

communities on how to get ready 

for hurricanes, tsunamis, floods, and 

earthquakes—Jones is determined to 

change one piece of  infrastructure 

that requires no political  action: 

 human networks.

“Traditional preparedness mes-

saging tends to be very isolating,” 

Jones says. “It says: ‘You’re go-

ing to be on your own; nobody’s 

going to be there to help you. You 

need to take care of your family.’” 

There’s an implicit message that 

your neighbour might become your 

enemy. Jones says just the oppo-

site is true, and you should start 

planning with others. “You have 

networks with parents at your 

child’s school,” she says. 

“There are faith communities 

and social organisations. There’s 

your network. They’re a forgot-

ten target on getting ready for 

an earthquake.”

In other words, we’re all in 

The effect of a magnitude 7.8 quake:

Buildings fall, highways buckle, gas lines

erupt, 1,600 fires burn, 1,800 people 

die, and 50,000 more are injured. 
lawmakers 

to pass legislation that would lay out strict 

standards for the habitability of all new con-

struction. A state-appointed committee 

would draft the requirements. The group 

d h il 022 fi

POPSCI.COM.AU 53 



B Y

M A R A

H V I S T E N D A H L

C A N  S U P E R -

I N T E L L I G E N T

A I  E S C A P E 

O U R  C O N T R O

A N D  D E S T R O

U S ?  S K Y P E 

C O - F O U N D E R

 J A A N  T A L L I N

P U T S  M O N E Y

O N  I T — A N D 

O N  F I N D I N G 

A  S O L U T I O N .

I L L U S T R A T I O N 

B Y 

L E O N 

D I J K S T R A

54  POPULAR SCIENCE  



T
Y

P
O

G
R

A
P

H
Y

 B
Y

 E
R

IC
 H

E
IN

T
Z

POPSCI.COM.AU  55 



“ IT BEGAN THREE AND A 

HALF BILLION YEARS AGO 

IN A POOL OF MUCK, WHEN 

A MOLECULE MADE A COPY 

OF ITSELF AND SO BECAME 

THE ULTIMATE ANCESTOR 

OF ALL EARTHLY LIFE.

IT BEGAN FOUR MILLION 

YEARS AGO, WHEN 

BRAIN VOLUMES BEGAN 

CLIMBING RAPIDLY IN 

THE HOMINID LINE.

FIFTY THOUSAND 

YEARS AGO WITH THE 

RISE OF HOMO SAPIENS.  

TEN THOUSAND YEARS 

AGO WITH THE INVENTION 

OF CIVILISATION. 

FIVE HUNDRED YEARS 

AGO WITH THE INVENTION 

OF THE PRINTING PRESS. 

FIFTY YEARS AGO 

WITH THE INVENTION OF 

THE COMPUTER.

IN LESS THAN THIRTY 

YEARS, IT WILL END.”
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1

2

T H E  V I S C E R A L  U R G E  T O  F L E E 

roving sharks has kept us safe for mil-

lennia. So it makes sense that 25.4 

per cent of us fear these toothy preda-

tors: after all, 317 Australians have been 

attacked by sharks, and 43 killed, since 

1990. Other terrors aren’t so obviously 

rooted in evolution, but pack some of 

the common ones into a house—as we 

did—and you’re bound to i nd some-

thing to rattle your bones.

Heights: 28.2%
We’re not born acrophobic, but we learn 
to be early on. Even in our largely 
cliff-free lives, a fear of heights remains 
so fundamental that 9-month-old 
babies avoid drop-offs when crawling.

Reptiles: 23.6%
Each year, 100,000 people die from 
snake bites, but it could be worse. 
Humans are especially good at spying 
slitherers: Even in our peripheral vision, 
we’re better at spotting snakes than 
other potential threats such as spiders, 
likely because the fanged reptiles pose a 
greater danger.

Public speaking: 20%
Although glossophobia is extremely 
common, it’s rarely disabling enough to 
warrant treatment. Broader social 
anxiety, however, affects about millions 
of adults, many of whom rely on 
therapy or medication. 

Deep lakes and oceans: 18.2%
Nearly 300 people drown in Australia 
each year. Though vast waters might 
trigger fright for about one-fifth of us, 
the depth of an ocean or lake is im-
material. Toddlers can drown in just 
50 mm of water, and 25 percent of all 
drownings happen at less than 1.5m. 

Clowns: 6.7%
Ventriloquist dummies, porcelain dolls, 
and clowns may be united in horror by 
the “uncanny valley” effect. The 
disputed and largely unexplained 
psychological phenomenon means 
almost-lifelike things unnerve us, while 
totally inhuman objects (and real 
human beings) don’t.

1

2

3

4

5 • Small, enclosed
spaces: 20%

• Break-ins: 26%

• Devastating
tornadoes: 24%

The Ultimate 
Fear Factory

Rethink
by ELEANOR CUMMINS
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Fright in the flesh
Alarm strikes your body within 
seconds of recognising a threat. 
Here’s what’s going down.

Not Pictured

Fear of corrupt
government
officials is
Americans’ top
terror: 74.5%.

3

4

5

Amygdala
Before you consciously process a
problem, this almond-shaped brain
region activates and begins to amp
up the sympathetic nervous
system’s fight-or-flight response.

1

Hippocampus and 
frontal cortex
The rational centres of our brain 
kick in, analysing whether the 
perceived visual or auditory 
input shows a true danger.

2

Cardiovascular system
Stress hormones increase your 
heartbeat and breathing rate while 
dilating the tiny airways in your 
lungs. This allows more oxygen to 
reach your muscles.

3

Endocrine glands
Signals from the amygdala hit the
hypothalamus, which starts a
cascade of activity throughout the
endocrine system. The result: a
surge of adrenaline and cortisol.

4

Gastrointestinal system
Fear really can make you poop your
pants. That and retching may be
side effects of shrinking blood
vessels in the GI tract—diverting
resources to give you strength.

5

Musculoskeletal system
Endocrine signals push glucose and 
other energy-storing molecules out 
of reserve and into the blood, which 
rushes in to fuel muscles should you 
need to escape or fend off a threat.

6
• Technology I don’t
understand: 15%

• Flying:10%
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Potential years of life lost to

opioids in the United States in

2016—45 hours and 13 minutes

for each person in the country.

Potential years of life lost to guns

in the US in 2016. That amounts to

24 hours and 49 minutes for each

member of the population.

1,681,359

916,869

The
Plagues
We Made

N O T A L L E P I D E M I C S C O M E F R O M T H I N G S YO U C A N C AT C H F R O M 
a cough. Two public health threats with ever-growing casualty rates in the US—gun vio-
lence and drug abuse—are just as worthy of the designation as the most virulent bug, and 
stopping a social contagion is no small feat. Thankfully, the Centres for Disease Control 
and Prevention is devoting money and brainpower to solving America’s deadly descent into 
widespread opioid addiction. But thanks to a 1996 law effectively banning federal funding
for the study of gun control, the country’s work on curtailing growing firearm-related fatal-
ities has even further to go. Here’s the latest data on these looming crises.

13.3 4.6
Opioid overdose deaths 

per 100,000 Americans 

in 2016. This rate is 

nearly five times higher 

than it was in 1999.

US gun homicides per 

100,000 people in 2016. 

America accounts for 

82% of such deaths in 

the developed world.

The number of
opioid-related
deaths in an average 
day, according to the 
CDC. There were 
42,249 of these 
mortalities in 2016. 

96.2
$504 billion
The cost of the opioid crisis in 2015, according to a 2017 

White House report. This also includes lost economic 

potential due to death, as well as healthcare and 

substance-abuse treatment for people with addiction.

$229 billion
Estimated annual cost of firearm violence to the US 

economy, including lost wages and productivity from the 

deceased. Fees from hospital visits alone hit $2.8 billion.

Americans killed by 
guns on an average 
day—in 2016, 37% 
were homicides and 
59% were suicides.

1151.7x

1.9x

The rate at which black

Americans died by

gunshot between 2010

and 2016 compared to

white Americans.

How much more likely a

white American is to die

from an opioid overdose

in 2015 compared to a

black American. Rates

are rising in rural areas.

Additional funding allocated

to the CDC in the 2018 budget

for opioid prevention mea-

sures, such as monitoring

prescriptions and helping

addicts avoid relapse.

CDC budget devoted to  firearm-

related-injury prevention, the 

result of a 1996 amendment 

mandating that the agency 

can’t use funds to “advocate or 

promote gun control.”

$350 $0M I L L I O N
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This diary does more than help organise our 

lives every day, it’s packed with health issues 

important to every woman – like breast,  

 

along with diet, exercise, skincare,  

menu planners and lots more.

Plus every dollar raised from this diary goes to 

clinical trials research that saves and improves 

the lives of people with breast cancer, every day.

Buy the diary for yourself, or as a gift for  

someone special, and help to save lives today, 

tomorrow and forever.

BUY THE DIARY THAT SAVES LIVES

50  
WOMEN  EVERY DAY  
ARE  DIAGNOSED  WITH BREAST CANCER

BCT

$18.95  from Newsagents, Woolworths,  
Magshop.com.au & womenshealthdiary.com.au

breastcancertrials.org.au  1800423444   



Asteroid Smackdown

EARTH IS IN A CONSTANT GAME OF CELESTIAL BUMPER CARS, COLLIDING WITH—

and obliterating—the relatively puny space rocks that dare cross its path. The planet 

is still standing after 4.6 billion years, but a modern collision could devastate cities, 

continents, and even life itself. (Just ask the dinosaurs.) NASA’s Centre for Near-Earth

Object Studies keeps watch on more than 18,000 potential troublemakers, ranging

from just one metre to more than a kilometre across. Meteors smaller than 30 metres

usually explode in midair, like one did over Chelyabinsk, Russia, in 2013. There wasn’t 

enough shrapnel to leave a crater, but the sonic boom did blast out windows. So how 

much havoc could larger rocks wreak?

NEED FOR SPEED 
One reason these flying 
objects are so dangerous is 
their velocity. A zippier aster-
oid can do more damage. 
And these things are fast— 
upwards of 70,000 km/h. All 
other factors (size, angle of 
entry, target) being equal, a 
faster asteroid can dig a 
bigger crater, and melt the 
rock it’s slamming into. 

TOUGH STUFF 
Composition is key. Metal 
asteroids are durable enough 
to reach the surface even at 
small sizes, while carbon-rich 
rocks almost always break up
in the atmosphere. The stony
sort—which make up 94 per-
cent of all meteors—fall
somewhere in between. But
even a broken-up hunk of
space junk can cause a dan-
gerous shockwave in transit.

LOCATION IS
EVERYTHING
More than 70 per cent of
Earth is ocean. If an asteroid
happened to make a water
landing, it might be less
harmful than if it struck
populated land. Experts do
have some (minor) concerns
about a tsunami, which
occurs when large amounts
of water get displaced, but
the real worry is a high-
speed projectile launching
dust from the seafloor high
into the atmosphere.
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SIZE REALLY DOES MATTER 

5 m.

10 m.

25 m.

50 m.

150 m.

300 m.

600 m.

1 km.

5 km.

10 km.

0.01

0.1

1

10

300

2,000

20,000

100,000

10,000,000

100,000,000

DIAMETER IMPACT ENERGY (MT) AVG. YEARS BETWEEN IMPACTS

1

10

100

1,000

20,000

70,000

200,000

700,000

30 million

100 million

THE DINO KILLER

These can 
obliterate 
nearly all 
life—but our 
odds look good.

CHELYABINSK

Russia’s air-
borne explosion 
was 20–30 times 
more powerful 
than Hiroshima. 

KABOOM

Equals about 
11,000 tons of 
TNT. The Eiffel 
Tower weighs 
around 10,000. 

LIGHTS OUT

This debris 
could throw 
enough dust to 
block out the 
sun—globally. 

by MARY BETH GRIGGS
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1
Exhumed fumes 
 The scariest entity to emerge from the 
melt so far is methane, a greenhouse 
gas 30 times more potent than CO

2
. 

Released when formerly frozen matter 
decomposes in thawed tundra, the gas 
boosts atmospheric temperatures, 
defrosting more acreage—a feedback 
loop that could get severe.

3
Ye olde maladies  

 In 1918, a virulent flu killed tens of 
millions. Scientists have found frag-
ments of the virus in thawed graves of 
its Arctic victims. And in 2004, traces 
of smallpox— officially eradicated in 
1980—showed up on 18th-century 
Siberian corpses.

5
Unknown diseases
 In 2017, a teacher contracted a bacte-
rial infection while excavating seal 
remains from an 800-year-old Alas-
kan dwelling. Old diseases, including 
those that plagued our hominim 
ancestors, could lurk anywhere—and 
our modern immune defences might 
not work against them.

2 
Tiny but tenacious 

 Bacteria that form protected spores, 
such as tetanus and botulism, are 
the most likely to pose a threat once 
defrosted. No one knows how long 
microbes can survive a hard freeze, 
but in 2007, scientists reported signs 
of cellular life in 8-  million- year- old 
Antarctic ice.

6
Big-shot microbes 

 In 2014, virologists discovered a patho-
gen 10 times bigger than the flu in 
30,000- year- old permafrost. Once 
warmed, it started preying upon 
amoebas. It doesn’t seem to infect 
humans, but  reports of antibiotic- 
 resistant bacteria from the same era 
could be a cause for worry.

What Lies
Beneath

PERMAFROST ISN’T JUST CHILLED DIRT: IT’S COLD STORAGE 

for everything from mammoths to the microbes inside them. Any 

soil that stays frozen for at least two years is permafrost, but the 

frigid layers can be tens of thousands of years old and as thick as 

1,500 metres. But climate change is warming the Arctic twice as 

quickly as any other place on Earth, causing some strange threats 

toemerge. While many of these  artefacts might not do any dam-

he modern, melting world, some could be bad news. 

4
Oh, deer
 In the early 1900s, Bacillus anthracis 

infections - better known as anthrax 
- killed 1.5 million reindeer in northern 
Russia. In 2016, rising temperatures 
released the bac terium’s spores to 
cause anthrax poisoning in thousands 
of deer (and a few dozen humans).

Rethink
by AMELIA URRY 
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F R O M T H E

FIELD

TALES

Twenty-five years ago, I never

dreamed of exploring the Arctic—I

worked as a bank clerk in England.

Then Isawthechanceofa lifetime:

a classified ad seeking “ordinary” women to

join the first all-female team to the North

Pole. The trip required half a million dollars in

total, and the two organizers thought ama-

teurs would get more funding. Of course, no

one was ordinary except for me—they were

all outdoorswomen and mountaineers. I’d

never even skied.

After more than a year of training, the ex-

dition began, and I stepped onto moving

for the first time. One day, as we were

veling along the edge of some thin ice, it

acked. Nobody saw me plunge into the

ater or heard me shout.

When you get wet in temperatures of mi-

s 30°C, you develop frostbite in minutes. I

abbed the nearest chunk of ice and al-

ost hauled myself out, but it broke—twice.

new I had only one more chance. Fortu-

tely, I managed to pull myself onto a

ge on my third try.

Then I had to roll in the snow. This seems

very odd, but the powder absorbs moisture,

which can cause hypothermia. By then my

teammates had returned. To protect me

from frostbite, they took off my boots,

thawed my bare feet against their skin,

and wrapped them in a pair of dry socks. I

had to put my frozen boots back on, but I

stuck each foot in a plastic bag first, to

keep my toes dry.

Although it was brutal, I fell in love with

the Arctic on that first trip. Now I ski out to

take measurements and collect samples for

scientists who don’t have the skills to trek to

the North Pole themselves. Last year, I put

trackers in the ice to see where it’s going and

how quickly it’s moving. This is important to

me because over theyears, I’ve seen the Arc-

tic disappear with my own eyes. I feel like I’m

helping this amazing place that affects the

whole planet.

Nothing as scary as that fall through the

ice has happened to me since, unless you

count the solo expedition during which a po-

lar bear stalked me for three days.

MY INSPIRATION

From Bank 
Clerk to 
Arctic 
Explorer

A N N  D A N I E L S , 
W O R L D - R E C O R D - B R E A K I N G 

P O L A R  E X P L O R E R

AS TOLD TO ANNA BROOKS

 I
L

L
U

S
T

R
A

T
IO

N
S

 B
Y

 R
A

F
A

E
L

 A
L

V
A

R
E

Z



POPSCI.COM.AU  71 

AS TOLD TO ROB VERGER

T A L E S  F R O M  T H E  F I E L D

As a cognitive neuroscientist, I

study how the brain processes

thoughts and emotions. I used to

focus on sensation-seeking be-

haviour, which involves people pursuing risky

activities to get a thrilling reward.

In 2015, a journalist heard about my work

with daredevils and suggested I test the

brain of free-solo climberAlex Honnold, who

scales cliffs—such as Yosemite National

Park’s 1,000-metre-high El Capitan—with-

out ropes. I would describe him as a su-

per-sensation seeker, but he’s also

conscientious; he climbs with intention and

thought, as opposed to an impulsive adren-

aline junkie. Like our other subjects, he had

to take personality questionnaires and then

undergo an fMRI scan while viewing emo-

tional pictures. Negative ones showed un-

flushed toilets or natural disasters, while

positive images included mild erotica and

people hang gliding.

Anatomically, Honnold’s brain is normal

(if there is such a thing). But his amygdala,

historically considered the brain’s fear de-

tector, didn’t respond to our images like an

average sensation seeker’s did—the pictures

weren’t intense enough to stimulate that

part of his brain. That could be because he

regularlyfaces real fear and has conditioned

himself to distinguish it from anxiety.

Feeling scared is an appropriate response

to an immediate threat, such as hanging

off a cliff with no protection whatsoever.

Anxiety happens when a non-threatening

stimulus, such as imagining roaches or rot-

ting food, triggers an association with dan-

ger. As an extreme risk-taker, Honnold

knows the difference. 

TRACE EVIDENCE

Getting Inside
Daredevil Brains
J A N E  E .  J O S E P H ,  N E U R O S C I E N C E  P R O F E S S O R 

AT  M E D I C A L  U N I V E R S I T Y  O F  S O U T H  C A R O L I N A

Mostofavolcano’sactivityhappensbelowthesurface—

but we can still learn so much by collecting samples

from the lava that emerges. It comes out at around

980°C; you might stand a few metres away and feel

fine, but move anycloser, and the heat overwhelmsyou. Once, as I

stoodattheedgeofacrateratHawaii’sKilaueavolcano,mycam-

era started melting.As soon as Itookafewsteps back, everything

cooled off—andthe camera still worked!

When Itook samples, I’d alwayswearKevlargloves, and often a

protective suit. First, I‘d scoop up a glob of lava—it’s surprisingly

sticky, likethicktoffee—withasteeltoolcalledarockhammer.Then

I’ddropthesample intoabucketofwater,cooling ittopreventgas

from escaping and changing its chemical makeup. Because

different gases seep from the ground at different depths, lava’s

composition tells us where it came from and how long it lurked

below the surface.  

HOW IT WORKS

Scooping Lava From 
Active Volcanoes 
J E S S I C A  J O H N S O N ,  G E O P H Y S I C S  R E S E A R C H E R 

AT  T H E  U N I V E R S I T Y  O F  E A S T  A N G L I A

AS TOLD TO CLAIRE MALDARELLI



Ignore the big picture of the 
cyclogyro, those planes were 
never built. The weird thing on 
this cover is that little blue eagle 
with NRA CODE written on him. 
What’s all that about? Were we 
supporting gun ownership?

Well, it turns out that after the 
Great Depression, the US 
initiated a program called the 
National Recovery Administra-
tion. Established by FDR in 1933, 
it was supposed to create a set 
of fair practices for all industries, 
and set reasonable prices. In the 
USA, I know, right?! Businesses 
that were compliant got to sport 
the “Blue Eagle” - a quick Google 
search will show you certificates 

for “Retail Trade”, “Motor Vehicle 

Maintenance Trade”, “Picture 

Moulding and Picture Frame 

Code Authority”, “Construction 

Industry” and of course “Optical 

Manufacturing”. Obviously.

If this all sounds suspiciously like 

workers rights and union 

interference with ‘Murican 

freedoms, well, so did the US 

Supreme Court. It declared the 

NRA “unconstitutional” in 1935, 

and so it was shut down... only to 

be replaced by the National 

Labor Relations Act, which 

boosted support for the unions, 

and created the New Deal 

Coalition, which dominated US 

politics for the next 30 years. 

Yeah so anyway, the staff of 

Popular Science were a bunch of 

commie sympathisers in 1934, 

on account of how they paid 

their writers fairly.

Wait, We Used to 

Support the NRA Too?

From The
Archives

NOV 1934

N O V E M B E R  1 9 3 4

by ANTHONY FORDHAM

TYPICALLY IN WRITING POPULAR 

Science in 2018, we try to avoid combining 
certain phrases, like “bathed with X-rays”,  
“rearrange the genes of mankind”, “virgin 
females from one race, and males from the 
other”, “build a new race of supermen” and 
“in Berlin, Germany, scientists...” Because 
the imagery that all this stuff evokes has a 
certain... historical context.

Back in 1934 that context didn’t yet ex-
ist, of course. X-ray machines were three 
storeys tall, DNA had not yet been fully de-
scribed (though geneticists were starting to 
get a handle on it), and this magazine had 

no problem talking about “the search for 
the M-ray that is asserted to control growth 
and death.” Pseudoscience? Not us!

Actually, this article is a pretty well-re-
searched description of the state of the 
science of genetics in 1934, and we should 
thank Sterling Gleason for it. We can only 
assume editor Raymond J Brown - after his 
eyes glazed over somewhere in the eighth 
paragraph about mutant flies - decided to 
spice it up with a jazzy headline.

Mr Gleason does eventually get around 
to speculating how bombarding corn with 
X-rays could be applied to creating a new 

race of supermen, but really, this piece is 
mostly about scientists wondering how these 
things called “chromosomes” actually work.

If nothing else, however, the article 
serves as a reminder of how much data and 
detail scientists were able to observe and re-
cord, even in a world that had no computers 
or even calculators, whatsoever.

That said, we’re still sorry in hindsight 
about promoting the Nazi scientists and their 
“fourteen kinds of X-ray machines, as well as 
other curious apparatus... for producing heat 
rays, ultra-violet rays, light rays, as well as the 
super-penetrating emanation of radium.”

That Time We Suggested Using 
Radiation to Breed Supermen
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B
LACK light, heat, and X-rays are being 
used by experimenters in sensational ef-
forts to solve the mysteries of  heredity. 

Workers in a score of  laboratories in many dif-
ferent countries are delving for secrets locked in 
the living animal cell.

From their discoveries may emerge a new hu-
man race, stronger, more intelligent, and better 
able to resist disease. As the first step, they have 
produced an amazing chart by which the 
character of  generations of  flies yet un-
born can be accurately foretold.

Radiations, the newest and most 
powerful tool of  the physical sci-
ences, are chief  instruments in 
this biological study. Lightlike 
ether waves penetrate animal 
cells in the search for an M-ray 
that is asserted to control growth 
and death. Mysterious emana-
tions of  the human body, with the 
strange power to kill yeast, are be-
ing analyzed and compared with the 
flashes of  energy given off  when living 
cells are active or divide. Artificial races, 
laboratory-produced, grow for generations 
in the refrigerator while experimenters apply 
radiation from vacuum tubes or chemicals to pro-
duce types of  life hitherto unknown.

In a pair of  narrow-mouthed glass flasks, Dr. Calvin Bridges, 
an associate of  Dr. Morgan famous cytologist, at California Institute of  
Technology, recently held in bottles two swarms of  tiny gnat-like flies. 
From each flask he emptied hundreds of  flies into small glass chambers 
filled with ether vapors. Succumbing instantly, the insects became mo-

tionless and were then poured 
out upon a gleaming white 
plate under the binocular mi-
croscope. Virgin females from 
one race and males from the 
other were selected for the start 
of  a spectacular experiment. 

Into a tiny quartz tube Dr. 
Bridges put the males, then took 

them to the Kellogg Radiation Lab-
oratory which houses the three-story 

X-ray tube producing the most pene-
trating rays ever controlled by man.

A low hum arose as giant oil-immersed 
transformers went into operation in the laboratory. 

A sharp hissing sound came faintly through concrete and 
lead walls as a million-volt flame of  electricity crashed across spark gaps. 
A stream of  invisible X-rays was being reflected from a target hidden in 
the cylinder of  the tube which passed through the exposure room from 
floor to ceiling.
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Three seconds later. Dr. Bridges removed the 
X-rayed insects from their searing bath and 
placed them together in a flask containing a little 
agar, molasses, and yeast.

Within ten days, a new generation of  the flies 
had been born. What mysterious rearrangement 
of  the life-controlling elements, or genes, had 
been wrought by the influence of  the X-rays? 
Placing the anesthetized insects under the micro-
scope, Dr. Bridges sought the answer.

Striking abnormalities were at once apparent. 
The eyes of  one male were bright vermilion in-
stead of  the normal dull brick red. The wings of  
another stood out stiffly at an angle from the 
body instead of  folding back neatly along its 
sides. Still another had an extra pair of  wings 
which no normal fly should have.

Into glass homes went the freak flies, to breed 
new generations of  their kind. The results of  
these experiments were recorded by sticking 
push-pins with lettered heads into a tall, four-sid-
ed post, marked off  by horizontal divisions. 
More knowledge had been add-
ed to the famous life-chart which 
graphically depicts how this spe-
cies produces new kinds in bewil-
dering variety.

In thick-walled vaults at Cali-
fornia Institute of  Technology, 
more than 700 distinct races of  
the tiny fly, known as Drosophi-
la, live in refrigerator-like vaults 
and reproduce their kind for the 
benefit of  science. The insects go 
through their life cycle at the rate 
of  three generators (sic) a month, 
thirty-six a year. Many of  them 
have a recorded family tree 
which, if  they were men instead 
of  flies, would date back 15,000 
years before Adam.

For forty years, scientists have 
known that characteristics are 
inherited according to a definite 
plan. But no one understood 

why freaks, unlike any known ancestor, some-
times occur. For example, there was a short-
legged lamb which in the eighteenth century 
suddenly appeared in the flock of  Seth Wright, a 
New England farmer, and was reared by him to 
produce the Ancon breed of  sheep, favored be-
cause they are so short-legged they can not jump 
over an ordinary stone wall.

It was also known that the body contained two 

kinds of  cells—body cells, and reproductive c
the latter being the only link between one ge
ation and the next. All cells multiply by divisi
In a growing child, each cell is believed to split at
least once a day, producing millions in a month, 
billions in a year. But what mysterious change 
goes on in the reproductive cell to produce 
freaks, or “mutations”?

Dr. Morgan undertook to find out, using the 
tiny yeast fly as guinea pig. One day he made the 
exciting discovery that one of  his flies had snow-
white eyes instead of  the normal brick-red. He 
bred the fly to produce a race of  white-eyed flies 
and found the trait to be “sex-linked”; that is, it 
followed sex. Only the males of  a particular gen-
eration had white eyes. Females were normal. 
Soon other sex-linked traits, as yellow body-color 
and miniature wings, appeared.

Why did these characteristics follow sex? Dr. 
Morgan said that whatever element in the germ 
cell determined sex also must contain something 
which caused the “mutations.”

Under the microscope the scientist could see 
the four pairs of  rodlike chromosomes, like tiny 
punctuation marks. Chromosomes had already 
been studied intently for several decades with-
out definite knowledge of  their function. Exper-
imenters knew them only “stainable bodies” in 
the central portion or nucleus of  each cell. But 
now — Morgan was saying that one particular 
chromosome, which was different in males and 
females, must contain the genes which cause 
white eyes and other sex-linked characteristics, 
as well as sex itself.

His colleague, Dr. Bridges, soon discovered 
that certain freak flies with strange sex character-
istics—flies half  male, half  female—were seen to 
have new configuration in their chromosomes. 
Certain freaks were remarkable, in that no part 
of  the fly was left unchanged. Bridges found that 
such flies had suffered accidents resulting in bro-
ken chromosomes, the loss of  a whole section of  
chromosomes, or sometimes the gain of  an extra 

piece. Thus he proved that the 
genes which produced the char-
acteristics are actually parts of  
the chromosomes.

So tiny are the chromosomes 
that even under the most pow-
erful of  microscopes, they can 
be seen only indistinctly. Then 
came the startling discovery 
that in the salivary glands of  
the Drosophila larva, chromo-
somes grew to be sixty to seven-
ty times bigger than ordinary. 
In these giant cells, experi-
menters could see the four 
pairs of  rods with great detail. 
Their banded structures were 
clearly visible and the point at 
which the chromosomes had 

broken and recombined could now be accurate-
ly plotted on the life-map.

Years of  research showed that each part of  
each chromosome contained specific charac-
ter determiners. Each controls the develop-
ment of  one characteristic of  the fly. Thus the 
genes which Morgan had suspected, actually 
exist as minute groupings of  the chromosome 
material itself.

Further research has now given the world a 
strange life-chart. Each side of  the square post 
on which it is built represents one of  the four 
chromosomes. Each button with which it is 
studded represents a gene, controlling some 
physical characteristic of  the fly. The experi-
menter can read directly upon the map what 
proportion of  grand-children will show any giv-
en combination of  traits.

This actual mapping of  the microscopic chro-
mosomes created a sensation among scientists. 
In thirty or more laboratories all over the world, 
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more than a hundred workers are spending their 
time in filling in blank spaces of  the life-chart. 
Twice a year a special bulletin is issued by Drs. 
Bridges and Demerec as an international clear-
ing house for information.

Even with the rapidly growing Drosophila, 
experimenters might have worked for years 
without finding more than a few of  the freak 
types which permit them to find the genes had it 
not been for X-rays. Nature produces few 
freaks, perhaps one in several thousand genera-
tions. But under bombardment with X-rays, 
mysterious changes occur in the germ cells. 
Chromosomes are shattered and recombined in 
new patterns producing freak flies at 150 times 
the normal rate.

WHY do body cells suddenly begin to run 
riot and multiply at an extraordinary 

rate, producing the mysterious disease known as 
cancer? In the chromosome of  the mouse, Dr. 
Maud Slye, of  the University of  Chicago, has 
sought the answer, carrying her researches into 
the living germ cell of  the little rodent in much 
the same way that Drs. Morgan and Bridges 
have probed the germ-cell of  Drosophila. She 
has found that mice can inherit a susceptibility 
to cancer. For twenty-four years she has bred the 
animals for study, beginning with a pair mated 
in 1910. On the laboratory operating table, she 
has performed more than 116,000 mouse au-
topsies. Breeding tests have enabled her to nar-
row the source of  the strange liability to cancer, 
to a single gene located in a chromosome of  the 
mouse. Another gene, she discovered, has the 
power, if  inherited, to protect its possessor 
against the disease.

Other experiments, revealing the effect of  rays 
on plant life have produced results almost as 

spectacular as those conducted upon
insects and animals. Magicians of  th
laboratory have altered the character
of  plants, changed their time of
blooming and produced new varietie
by exposing them to the bombard
ment of  invisible rays.

A few years ago, Dr. L. J. Stadler, of
the Missouri College of  Agriculture
employed a curious portable X-ra
machine to study the effect of  the ray
upon growing corn. Pushed up and
down the rows like a hand cultivator
the apparatus bathed each stalk wit
X-rays before it passed on. As a result
Dr. Stadler found curious alteration
took place in the growing plants
Through his researches, he hopes t
develop new and better varieties o
corn and other grains.

In Berlin, Germany, scientists in a unique ray 
laboratory have been employing fourteen kinds 
of  X-ray machines, as well as other curious 
apparatus, to study the relation of  rays and 
plant life. Besides the X-ray aids, they have 
installed apparatus for producing heat rays, 
ultra-violet rays, light rays, as well as the super-
penetrating emanations of  radium. Seaweed 
and other forms of  marine plants as well as the 
more familiar plants of  the fields have been 
subjected to exhaustive tests. On the roof  of  the 
building which houses the laboratory, automatic 
apparatus keeps tab on the exact amount of  
ultra-violet reaching the earth. These 
researches, it is expected, will prove beneficial 
by giving a clearer insight into the relation of  
growth and rays.

Far more mysterious than man-made rays are 
those of  nature. The light of  the sun seems to 

engender in certain plants the power to kill the 
Japanese beetle. Plants are known to give off  
potent radiations. Prof. Lieske of  Mulheim. 
Germany, found that certain deposits of  peatlike 
brown coal had the power to speed growth of  
flowers and to bring rats and mice to swift 
maturity. Mysterious mitogenetic rays given off  
by certain growing plants seem necessary for cell 
division and growth.

Fantastic though such experiments may seem, 
they open up marvelous opportunities. X-rays 
are harnessed to halt the ravages of  cancer. 
Radio waves generate artificial fevers which 
break the grip of  malaria. Electrical currents 
stimulate cell activity and speed circulation to 
ward off  pneumonia. Will other unknown rays, 
in combination with a life-chart like Morgan’s, 
enable man to  analyze and rearrange the genes 
of  mankind and build a new race of  supermen?
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NOV 1934

From The
Archives Novel Appliances for  

Obsessed
(1934 EDITION)
Proof we’ve been pushing gadgets on 

readers for at least the last 84 years! 

Note that many of these innovations 

are electrical, but the magazine has to 

make a point of mentioning that.
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The Worst Chair in the World
Invented on a whim. Co-opted into a marketing battle. 
Responsible for human su� ering. How did this even happen?

by ANTHONY FORDHAM

THERE’S SOMETHING GROTESQUE ABOUT 

the idea of trying to come up with a “humane” me-
chanical method of capital punishment. It really 
shows human innovation at its absolute worst. 

The electric chair, after all, is indeed an innova-
tive machine, designed to kill people as quickly and 
silently as possible. Painlessly? Oh sure, that’s im-
portant too, but the key thing is that the condemned 
prisoner not thrash about or scream or make horrible 
noises. The witnesses don’t like that.

But the reason the electric chair was invented at 
all had very little to do with sparing the condemned 
unnecessary suffering, and everything to do with the 
way Thomas Edison’s company owned the patent on 
direct current electricity.

In the late 19th century, the War of the Currents 
saw Westinghouse’s alternating-current based sys-
tems in fierce competition with the Edison Electric 
Light Company’s DC. AC’s big advantage was its low-
er cost of transmission across long distances. DC’s 
advantage, to Edison at least, was that his company 

owned the patent on it. 
Edison’s company claimed that AC was simply too dan-

gerous to be used for anything that involved the idiotic, 
fork-wielding public. This claim was not without cause: 
Supporting Edison’s case was the unfortunate frequency of 
deaths around the first generation of electric street lamps.

This was a time of very little regulation of how overhead 
wires were strung. Telephone, telegraph, burglar and fire 
alarms, these were all new technologies that needed over-
head wires, and so up they went. 

Then along came electric street lighting, arc-lamps mostly, 
which ran on incredibly high voltages. So into the rats’ nest of 
existing overhead wires were added 6000 volt cables. All it 
took was for a storm to down one, or for a lineman to grab the 
wrong handhold, or for an idiot to take the wrong dare, and 
zap: AC would claim another victim.

These deaths initially mystified the world of the 1880s. In 
Buffalo, New York, in 1881, a drunken dock worker managed 
to electrocute himself in an arc lighting power house. The cor-
oner brought the death to the local scientific society. 

Now, while most people - including Thomas Edison - might 

Witnesses say the 
execution itself 
appears instant. But 
prisoners clearly 
show fear and 
distress during what 
critics say is a cruelly 
long strapping-in 
process - up to 15 
minutes before the 
switch is thrown.
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Opposition to the death penalty in 
the US is based mostly around their 
Constitution’s 8th Amendment, 
which limits penalties the state can 
hand out, including “cruel and un-
usual punishment”. The electric chair 
is widely agreed to be “unusual” but 
opinions differ on whether it quali-
fies, legally, as “cruel”. And yet, the 
history of execution by chair is full of 
ghastly anecdotes. Fred Van Wormer 
was executed in 1903, but was found 
to still be breathing, even after the 
electrocutioner had gone home. He 

died before he could be strapped 
in again. Willie Francis, rather than 
dying in 1946, yelled “Take it off! Let 
me breathe!” Denied clemency for 
his ordeal, he was electrocuted the 
following year. And as late as 1997, 
during the electrocution of Pedro 
Medina, flames burst from his head. 
The cause of all these problems? The 
cause of all these problems? There’s 
no common link. Electrocution is very 
much a “sledgehammer” approach 
to execution. But that makes it im-
precise, and variable.

THIS... THIS IS NOT A GOOD CHAIR

Poor Topsy the elephant 
is often cited as a victim of the 
War of the Currents (and of AC 
power). But she was executed 
in 1903, long after Thomas 
Edison had left the electric 
lighting industry.

Thomas Edison was 
defi nitely involved in 
the early experiments 
on electrocuting 
animals, however. After 
murdering hundreds of 
dogs, attention turned 
to “lame” horses. 

respond to a death by electrocution with horror, or with 
wild rantings about the inherent dangers of the AC system, 
a society member (and dentist, just by the way) named 
Alfred P Southwick took a more considered approach.

A powerful force that can kill a man dead instantly, 
without leaving a mark? There must be a useful appli-
cation for such a thing! At least, this is what we presume 
Southwick thought, because he spent the next year or so 
in partnership with local doctor George E Fell, doing ex-
periments on dogs. But which we mean: they electrocuted 
hundreds of stray dogs. 

Southwick eventually published the results of his ex-
periments and proposed that they be adapted into a sys-
tem for executing prisoners. His timing was good: in the 
late 19th century, a series of horrifically botched hang-
ings had left the public uneasy about capital punishment. 
Southwick had a solution!

It all sounds pretty sick from this end of history, and who 
knows, Southwick’s creepy invention may not have gone an-
ywhere, were it not for New York State’s decision to set up a 
death penalty commission, and consult the Edison Electric 
Light Company on the finer details of electrocution.

Thomas Edison, of course, was more than keen to sup-
port the idea that an AC system could kill a man stone dead 
in an instant, and he even went as far as to recommend a 
Westinghouse generator be used to create the lethal cur-
rent. Westinghouse, of course, being his main competitor.

Many dead dogs and horses later, New York State had 
passed the necessary legislation, and the first condemned 
man - murderer William Kemmler - was scheduled to be 
electrocuted on 6th August 1890. 

Everything was just right. The chair had been built the 
way George E Fell, wanted (albeit against the recommen-
dations of the Medico-Legal Society), and it was connect-
ed up to a Westinghouse-brand AC generator. Anti-AC 
campaigner and Edison ally Harold P Brown had gone 
to considerable lengths to get a Westinghouse genera-
tor - after all, it was important for the proponents of DC 
that the electric chair, and thus death, become indelibly 
associated with alternating current. What Brown didn’t 
realise was that people just thought ALL electricity was 
deadly. Which it is.

Perhaps the most repugnant aspect of the electric chair 
is the way nobody seemed able to agree how to actually 

electrocute a human being. They knew 6000 volts - 
the voltage of street lamps - could kill instantly, but 
their dog murdering experiments led them to believe 
this was  overkill. So they dialled it way down.

William Kemmler was subjected to 17 seconds of 
1000 volts AC, while strapped to the chair. He was 
knocked out, of course, but attending physicians dis-
covered he was still breathing. They had to wait for the 
generator to charge up again before they could deliver 
another 2000 volts. This killed Kemmler alright, but 
not before exploding some of his blood vessels and 
singing his skin where the contacts were fixed.

George Westinghouse himself later said: “They 
would have done better using an axe.” Witnesses 
generally agreed it was far worse than a hanging.

And yet here we are today. The US still uses the 
electric chair, and AC current is in every home.
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L A B R A T S

[Whatever happened to the real Mars One anyway? That
jape was like a real life version of something that I’d get
roped into. Uh, that’s not to imply that I’m not real
or none of this actually happened...]

MY NEW AGENT, FORMER UNIONIST BUT

now free-market evangelist/opportunist Kurt Blockade,
stood at the door of the high school gymnasium and
bade me enter.

“But I already said,” I said, because I’d already said.
“I don’t want to go to Mars.”

“Oh come on,” he stage-whispered to me, floodlights
gleaming on his shaved head. “You don’t think this in-
sane scheme is actually going to send anyone to actual
Mars do you? It’s all a publicity stunt, a great lactating
teat of money upon which we should suckle.”

I looked at him doubtfully.
“The milk in this case,” he said, “is money.” He nod-

ded helpfully and shoved me through the door. This was
his style. Not for Kurt Blockade the guaranteed $125 pay-
ment. He was more about opportunity.

The opportunity in this case looked somewhat doubt-
ful. The room was full of maybe 200-300 hardcore
nerds, many of them in orange jumpsuits. On the stage
up the front was a podium. Behind the podium was a
man, and behind the man was a Project Tuesday ban-
ner. The banner had that picture of Mars in a Viking
hat, that had been doing the social media rounds for the
last week, since Project Tuesday’s lead, the doubtfully-
named Thor Hnafnirson, had announced the whole
thing on Google+. Of all places.

“It’s called Project Tuesday,” said Hnafnirson, as a
rather blunt opening to some kind of speech, “because
the word ‘Tuesday’ is from the Old English word Tiu,
meaning Mars.” He nodded in a self-satisfied manner.

“Why does it have a Viking hat?” someone yelled from
the back of the room. When 300 pairs of angry nerdy
eyes swivelled to look at me, I realised I was the one who
had yelled it.

“Because Vikings are awesome!” bellowed Hnafnir-
son. “We are all descended from Vikings, well not all, 
but the best of us are! And we are filled with the spirit of 
exploration, just like the Vikings, who were the first to 
discover the old New World, you know!”

“I thought those were Icelanders?” I found myself in-
terjecting. Hnafnirson waved a hand dismissively.

“It’s all the same, part of a rich tapestry,” he said. “An-
yway, we’re getting off the topic, and the topic today is 
SPACE EXPLORATION. You’ve seen hundreds, maybe 
even thousands of half-baked, cuckoo-clock plans to col-
onise the Red Planet, but what have all these terrible and 
very bad plans had in common?”

“The base would have collapsed in less than two 
months!” I bellowed. What was wrong with me? Was I 

confronting some kind of deep rooted prejudice I didn’t
even know it had? Do I, fundamentally, hate start-up
space explorers and everything they stand for?

“No!” replied Hnafnirson. “Well, yes, but that’s not
what I’m going for here. The problem with all those
kooky space-schemes is they had a bad case of tomor-
row-itis! Do you know what tomorrow-itis is?”

The gathered throng made an inchoate noise that
came across as meaning, given enough time, they could
probably figure out what tomorrow-itis was, especially
with a little more context, but to keep the whole thing
rolling maybe Hnafnirson should just tell us.

“They always promised to go to Mars TOMORROW!”
cried Hnafnirson in triumph. “Or next year, or next dec-
ade, or whenever someone got around to building their
risk-shy gold-plated space tech. I say hell no to that men-
tality and I say let’s go to Mars RIGHT NOW!”

Beaming, Hnafnirson pulled on a rope, and the Pro-
ject Tuesday banner fell down, revealing a rocket on
a launchpad behind him. Now - as a hobbyist rocket
at maybe 1:30 scale, this thing was very impressive. It
reached all the way to the roof and had sufficient diam-
eter to carry, say, a guinea pig in reasonable comfort. But
it was, in all important respects, a toy rocket.

I started to shuffle backwards toward the doors.
“Come on!” cried Hnafnirson. “She’s fuelled and

ready on the pad!” He made a sort of ushering motion.
The nerds in the crowd looked at each other doubtfully.

“Oh right,” said Hnafnirson. “I get it. None of you
freaks actually has the balls to really go to Mars. You all
sign up and compete for the limited places and waste
my time, on the basis that deep down you think it’s nev-
er really going to happen. You think you can get lots of
social media cachet and heaps of Twitter followers be-
cause you’re ‘on the crew’ but when I stand up in front of
you and say here is this rocket, fuelled and ready to go,
then you chicken out.” He folded his arms, petulantly.
“Well?” he demanded.

“That’s not a real rocket!” said a thin and reedy voice.
I grabbed at my throat, but this time, it hadn’t been me.

Then a whole bunch of CSIRO unionists burst in and 
carried Hnafnirson and his rocket off the stage in a storm 
of expletives and argument about demarcation. The 300 
space nerds also took this opportunity to leave or, as one 
of them put it in passing: “Escape with their lives.” I took 
advantage of his distress and pick-pocketed him.

As the dust settled and the last of the unionist boots 
rattled up the school halls, I saw my new agent Kurt 
Blockade standing there. He looked sheepish.

“Sorry,” he said. “Reflex action. Calling the union I 
mean. I just couldn’t stand by and - “

“No worries,” I said. “I grabbed someone’s wallet 
when they stampeded. There’s like $28 in here.”

“Score!” cried Kurt Blockade.

BEST OF:

Mars: The Other One

“You’ve seen 
hundreds, 
maybe even 
thousands of 
half-baked, 
cuckoo-clock 
plans to 
colonise the 
Red Planet, 
but what 
have all these 
terrible and 
very bad 
plans had in 
common?”
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Meet two very special groups of scientists: those who scour the world for 

signs of chemical weapons, and those who work to prevent the theft of 

nuclear material. Two unique jobs, vital to the security of the globe.
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