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You may think you understood the concept of “priceless” jewelry. For years,
“priceless” meant “astronomically expensive.” Owning “priceless” treasures

was a rare privilege reserved for celebrities, billionaires, and royalty. The best most
of us could do was dream. Until now...

Stauer smashes the luxury status quo with the release of our FREE*
200-Carat Lusso Amethyst Necklace. That’s right, we said FREE... as in
“priceless.” No charge.* ZERO dollars.* Call now and we’ll send you
this impressive helping of genuine amethyst (independently
appraised at $295) for FREE. We cut the price 100% and you
pay only $24.95, our regular charge for shipping, processing
and insurance...we’ll even pay you back with a $25
Discount Certificate––that’s Better Than Free shipping!
There are no tricks or gimmicks. You aren’t obligated to spend
another dime or dollar with us... although we make it VERY
hard to resist.

Why give away jewelry? We want your attention.
Once you get a closer look at our rare gemstone treasures
and vintage-inspired watches, and once you discover the
guilt-free fun of getting luxury for less, we’re betting that
you’ll fall in love with Stauer. If not? Keep your FREE
Lusso Amethyst Necklace anyway. No hard feelings.

A collection of purple perfection. Your Lusso
Amethyst Necklace is a 200-carat symphony of smooth
purple genuine gemstones. Each gemstone’s shape and
translucence ignites the velvety, violet hues. The polished
amethysts are hand-strung on double-knotted jeweler’s
thread, and the stunning 18" necklace (with 2" extender)
secures with a gold-finished lobster clasp. Once you wear it,
you’ll see that it hangs with the same weight and elegance
as similar strands that sell for hundreds more.

Too good to pass up. Too good to last long. Amethyst
is one of the world’s most coveted gemstones and our supply is
extremely limited. We can only offer such an outrageous deal for a
short time every few years. Over 30,000 thrilled customers were lucky
enough to get this promotion last time. We only have about 2500 left
in stock. Call to reserve your FREE Lusso Amethyst Necklace today and treat
yourself (or someone you love) to a brilliant new definition of priceless luxury!

Smar t Luxurie s—Surpri s ing Price s™

Necklace enlarged to
show luxurious detail.

This Necklace is 
NOT for Sale…

It’s yours for FREE*

No kidding. Only Stauer can give you 
200 carats of genuine amethyst for NOTHING.

* This offer is valid in the United States (and Puerto Rico) except in TX, FL, CO, OK, RI,
NH,WV, OR, SC, VA and ID. These state residents will be charged one cent ($.01) + ship-
ping & processing for the item. Void where prohibited or restricted by law. Offer subject to
state and local regulations. Not valid with any other offers and only while supplies last.
This offer is limited to one item per shipping address. ** Free is only for customers using the
offer code versus the price on Stauer.com without your offer code. † For more information
concerning the appraisal, visit http://www.stauer.com/appraisedvalues.asp.

200 carats of pure luxury
independently appraised at $295†...yours FREE!*

200 ctw of genuine amethyst • Gold-finished spacers • 18"+2" length necklace

Necklace enlarged to
show luxurious detail.

14101 Southcross Drive W., Dept. LAN���-02, 

Burnsville, Minnesota 55337 www.stauer.comStauer®

Lusso Amethyst Necklace (200 ctw) 2 **

Your Cost With Offer Code— FREE*

*pay only shipping & processing of $24.95.
You must use the offer code below to receive this
special free necklace.

1-800-333-2045
Offer Code LAN���-02��Mention
this code for the free necklace.

Rating of A+

FREE Am
ethyst Necklace 

Lim
ited to the first 2500 responders

to this ad only!

“This necklace is
beautiful. I could
not believe my
eyes...GREAT!”

—Bonnie
Longs, S. C.

Buy NOW,pay NEVER.
An Exclusive FREEJewelry Offer

from Stauer®



 HAVE YOU HEARD THE BUZZ?

In regards to your honeybee article in your December 
issue [Q&A, “What Will Remain If the Bees Are Gone?”]: 
Don’t count ’em out yet! Yisee, I don’t have a car, so 
I’m forced to “hoof it” over 1.5 miles to the nearest bus 
stop, and when you’re “on the ground” you tend to 
notice things… Things such as a dramatic increase in the 
 numbers of other types of bees, as well as other species 
of nectar/pollen–feeding insects to pick up the slack. It 
was drought that affected the apple crop this year, not 
the lack of honeybees. Also, just before the cold weather 
began, they started to appear again! Runty-looking and 
far darker than regular ones, but unmistakably honeybees. 
Hybrids? Mutants? New type? Don’t know. But I DO know 
that we shouldn’t count ’em out yet!
Bernardo Figueredo, Rochester, NH

We appreciate your observations on what’s going on with 
the bees in your neck of the woods. It’s quite fascinating 
how nature abhors a vacuum, and in the absence of one 
kind of bee, another kind seems to have swarmed in to fi ll 
the void. It’s always good to have eyes “on the ground” 
out in the fi eld, so we welcome all our readers to share 
their  perceptions about the conditions of their local wildlife.

 BETTER SAFE THAN SORRY

The March 2017 issue was yet another fantastic issue. 
Thank you for making a magazine that is addictive to read!

With regard to the “What Doctors Don’t Tell Us” article, 
there was one detail left out about the fl u shot discussion. 
Although it changes every year based on best guesses 
for which strains to include, it always contains the H1N1 

antibody, which likely prevents the most deadly form of
the fl u. Having personally witnessed a person with 100% 
collapse of their respiratory system from H1N1-caused 
pneumonia (requiring an external lung machine), it would 
be terrible to think that some of your readers might toy 
with not getting the fl u shot.
John from Saginaw, Texas

Thanks for writing in to share that information with other 
readers. Ultimately we all have to make choices about 
what’s right for our health as individuals, but our choices 
should be informed, so it is most helpful to have as much 
pertinent knowledge as possible to work with. We always 
appreciate our readers’ vigilance!

 THE ANNEDROIDS HAVE ARRIVED

Here’s one for science-minded kids: A new “droid-driven” 
season of Annedroids, the Emmy-nominated Amazon 
Original Kids live-action adventure series, is now available 
for streaming on Prime Video.

Join a burgeoning young scientist named Anne and 
her best human friends along with the android assistants 
Anne has created as they experiment with STEM (science, 
technology, engineering, and math) on their way to making 
amazing scientifi c discoveries while undertaking the biggest 
experiment of them all: growing up. Through trial and error, 
the series spotlights how science, technology, engineering, 
and math can inspire kids to do great things.

The new season of this imaginative show also sheds light 
on the concept of a modern-
day family, where “family” 
isn’t necessarily defi ned by a 
blood relation, but rather by 
the people closest to you. In 
this season, Anne, Nick, and 
Shania band together and use 
scientifi c approaches to solve 
myriad problems, including 
getting lost in the wilderness, 
dealing with a friend moving 
out of town, building a robot for 
a competition, and  defending 
the junkyard from a hostile 
takeover—which leads to an 
action-packed season fi nale!

readerfeedback
You talk, we listen! Here’s what you had to say about previous issues 

of iD. Thanks for your feedback and suggestions. Keep ’em coming.
questions@ideasanddiscoveries.com www.facebook.com/ideasanddiscoveries

Le
tt

er
s 

to
 th

e 
ed

ito
r m

ay
 b

e 
ed

ite
d 

fo
r c

la
rit

y 
an

d 
le

ng
th

.

3 May 2017ideasanddiscoveries.com



contents

Their small size makes them highly susceptible to rain.
But insects are equipped with clever adaptations to 
see them through the storm. PAGE 8

It’s getting harder and harder to remain anonymous in
the course of daily life. But there are some tricks that 
can help you keep a low profi le. PAGE 62

We say a lot without realizing it when our faces do the
talking: Learn how to decode the hidden meanings of 
facial expressions and gestures. PAGE 38

The mind-boggling power of our thoughts is only now
staring to come to light—and it’s much more profound 
than had previously been suspected. PAGE 18

Have the laws of nature gone down the rabbit hole?
Black holes are lurking at the center of most galaxies…
and they’re always hungry. PAGE 70

City dwellers have been getting some unexpected new
neighbors—and the surprising infl ux is taking place 
right beneath their feet… PAGE 46

COVER
STORY

COVER
STORY

COVER
STORY

COVER
STORY

4May 2017 ideasanddiscoveries.com



COVER PHOTOS: Fotolia; Getty Images (2); Okapia; I-Stock; Laif (

iD (Ideas & Discoveries) (ISSN 2161-2641) Published bi-month
by Heinrich Bauer Publishing Company, L.P. 270 Sylvan Ave. E
The subscription price for 6 issues is $17.94. Canadian and For
paid in U.S. funds. Periodicals postage paid at Englewood NJ and
POSTMASTER Please send all subscription inquiries and address
P.O. Box 433174 Palm Coast FL 32142-3174. Printed in the U

Mailing Lists: From time to time we make our subscriber list ava
that sell goods and services by mail which we believe would inte
you would rather not receive such mailings, please send your fu
mailing address, and name of the magazine title to which you su
Publishing, Attn: Circulation, 270 Sylvan Avenue, Englewood Clif

Let’s keep in touc
Go to facebook.com/ideasandd

and hit the “like” button.

NATURE

8 Why Insects Don’t Like Rain
 How bugs avoid the perils of precipitation
16 Smarter in 60 Seconds: Insects

46 New Builders in the Big City
 Look who’s making the leap from the countryside to the urban jungle

BODY & MIND

18 The Astonishing Power of Thoughts
 Unlocking the potential of the mind
38 The Real Facebook
 How body language turns your face into a traitor

TECHNOLOGY

28 How Do You Create a New Rembrandt?
 A computer becomes the Dutch Master’s best pupil
62 How Can I Make Myself Invisible Online?
 Strategies against digital architecture

CURRENT EVENTS

32 Tokyo: The World’s Biggest City Is Also the Safest
 What it takes to keep a megacity running smoothly
74 To Mount Everest and Back 21 Times
 How Sherpas achieve peak performance during their daily grind

HISTORY

50 God’s Slush Fund
 The ill-gotten gains of the Vatican Bank

SPACE

70 The Incredible Physics of a Star Eater
 Do the laws of nature break down in a black hole?

IN EVERY ISSUE

 6 A Photo and Its Story
 Fascinating pictures and the story behind them

 56 Questions & Answers
 Marvels that can change our perception of the world

82 What Counts in the End
Mr. & Mrs. Nemo

To our readers:
 Sometimes the intangible is more powerful than the tangible. Thoughts aren’t visible

perse,but theireffectscanbeobservedandmeasured.Thatgoes forblackholes too.
And what’s hidden can be brought to light: In our two-faced double feature, explore 
what we choose to show the world and what it actually sees. Themes of visibility and 
invisibility are evident across the issue. Just remember: Thoughts are mightier than 
we think, so put your best face forward. And the more you look, the more you’ll see…

Cover stories marked in red

“An investment in 
knowledge pays the 

best interest.”

—Benjamin Franklin

SUBSCRIBE AND
SAVE 40%

That’s $2 off per issue!
 FASTEST WAY TO SUBSCRIBE ideasanddiscoveries.com/subscribe

How can the most populous metropolitan area in the
world also have the least amount of crime? But Tokyo 
is not without its dangers… PAGE 32

Sherpas set world records while facing life-threatening
occupational hazards. For these special mountaineers, 
risking life and limb is all in a day’s work. PAGE 74

The history of the Vatican Bank is fraught with scandal.
How did the fi nancial division of the biggest religious 
organization fall so far from grace? PAGE 50

COVER
STORY



Bryde’s whales are rarely spied rising from the briny depths, but this photographer has 
a close encounter with one of the mysterious leviathans…

The black wall in front of Michael Aw’s eyes is getting thicker 
and thicker. Thousands of sardines—cornered by sharks and 
dolphins—are pushed into a few cubic meters of ocean off the 
east coast of South Africa. It seems it will be only a matter of 
seconds before the fi rst shark pierces the disorientated swarm 
to snag its prey. But suddenly Aw, an underwater photographer, 
observes that the predators are swimming away from the shoal 
of sardines—and the water under the shoal starts to shine with a 
silvery-white glow. Moments later, a 25-foot-wide mouth shoots 
up from the depths and sucks in hundreds of sardines. All Aw 
can do is swerve to one side—and press his camera’s shutter. 
The result: a unique snapshot of the mouth of a Bryde’s whale—

the phantom of the ocean. Indeed, we know less about these up 
to 55-foot-long giants than about any other whale. How many 
are there? How long do they dive for? Where do they migrate to? 
All of these questions are still unanswered because the whales 
are rarely sighted and do not follow a fi xed pattern of behavior. 
And so, every encounter with one of these mysterious colossi 
is a nerve-racking adventure. This is how Aw’s colleague Doug 
Perrine describes diving with a Bryde’s whale: “Unlike its more 
ponderous relatives, the Bryde’s whale is like a sleek predatory 
missile. Diving in the presence of one is like standing on train 
tracks in the fog: You know that a high-speed locomotive could 
appear in an instant, but you don’t know from which direction.” PH
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WHY
INSECTS 
DON’T  
LIKE
RAIN 

For humans it is
merely a shower, but 
for insects rain is a
brutal bombardment  
of drops. And when
the rain eventually
turns into a sea, bugs 
would seem to be up a 
creek without a paddle. 
But are they really?
Many insects possess  
amazing abilities that 
enable them to endure 
the onslaught of their 
nemesis, water…

8May 2017 ideasanddiscoveries.com
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It can hover in place in midair, 
fly backward, change direction 
in fractions of a second, and 

patrol your garden at 40 miles per hour. 
A dragonfly’s compound eyes, which 
are made up of 30,000 individual units 
that contain photoreceptors, can spot 
prey at a distance of 130 feet. These 

eyes are positioned on each side of 
the insect’s head to afford it a 

360-degree field of vision. 
Dragonflies also see more 
colors than humans. But as 

soon as that first raindrop 
hits the ground, all this 
high-tech equipment no 
longer does it any good.

Now its potential prey 
can take a short break. 
The water droplets that 

have covered a large part 
of its multifaceted eyes cause 

a total failure of the optical system. 
The landscape around the dragonfly 

becomes blurred, the otherwise highly 
precise flight paths become muddled. 
The chance of detection by an enemy is 
high. At this moment the hotshot aviator 
is out of commission. But the dragonfly 
wouldn’t be a dragonfly if nature hadn’t 
provided some solution to the problem. 
On the inside of each of its front legs is 
a row of spiny acanthae used for wiping 
dirt or water from the eyes during flight. 
The legs are usually kept tucked away 
behind its head like windshield wipers 
and are only folded out when needed. 

Unlike adult dragonflies, their young, 
called nymphs, are right at home in the 
midst of water. In fact they are aquatic 
for up to the first two years of their lives. 
During this time before they mature and 
begin living on land and in the air, they 
breathe via gills in their rectal chamber.

CAN  
DRAGONFLIES 
SEE IN THE RAIN?



Ants and water? They go 
together about as well as 
camels and winter sports—

or so many people would imagine. 
Ants are very closely associated with 
a dry background. But when the rain 
begins to fall, these industrious land 
insects must cope with the hardships 
it presents—and they do, with flying 
colors, even though the tiniest trickle 
becomes a raging torrent for them. 

When caught in a deluge, ants are 
able to hook their bodies together by 
the hundreds to form bridges or rafts. 
If an ant is caught out in the elements 
on its own, it can make a solo journey 
across a stretch of water thanks to its 
hydrophobic exoskeleton and legs 
that are covered in fine waxy hairs 
that repel water. The little creature is 
aided by its low weight (about 5 mg) 
as well as water’s surface tension, 
which creates an elastic interface 
between air, liquid, and ant.

But there’s a catch. The higher the 
temperature, the lower the surface 
tension of the water, because heat 
makes molecular bonds dissolve. 
This is the ant’s downfall, but even 
immersion in water does not mean 
certain death: Instead of lungs, ants 
have tiny openings on their bodies 
called spiracles, which connect to 
tracheal tubes. These tiny respiratory 
tubes are in some cases smaller than 
a thousandth of a millimeter. Through 
these the oxygen from the air reaches 
the body’s cells directly—rather than 
requiring blood for a middleman, as 
is the case in humans. This ingenious 
system of chambers ensures enough 
air in an emergency. The length of 
time an ant can survive underwater 
depends on how much air is stored in 

its tracheal system, which in some 
cases can be shut down: In this way 
an ant is able to “hold its breath” for 
several hours at a time. The reason: 
In the trachea gas exchange occurs 
at a much slower rate than in a lung. 
This affords a cushion in the event of 
a sudden lack of oxygen, but it only 
works with small bodies. Carpenter 
ants, which can be even longer than 
half an inch, will suffocate—or break: 
That’s because the tracheal system  
requires a disproportionate amount 
of space to absorb enough oxygen, 
and this leads to extensive areas of 
perforation inside the insects’ bodies. 
A compact ant will emerge from its 
submersion somewhat woozy—but 
after a short recovery period, it will 
be crawling along as feistily as ever.

DO ANTS HAVE
A STRAINED 
RELATIONSHIP 
WITH WATER?
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The mantis is always ready for 
battle. When it’s time to strike, the 
insect lunges for its prey within 

one-tenth of a second, trapping it fi rmly in 
front legs that are reinforced with spines 
and making short work of it. When it’s not 
attacking prey, a mantis will camoufl age 
itself as a leaf or fl ower. It stays motionless 
like this for hours on end, and then out of 
nowhere it can spring forth, even plucking 
a fl y from the air with its “death grip” arms. 

The mantis is not too bothered by rain, 
but during a heavy shower it seeks shelter 
under the same leaf it was just imitating. 
The insect would also rather avoid deep 
standing water, and it will only paddle its 
way across shallow puddles when there 
is no other option. And yet, fl oating mantis 
corpses are a fairly common sight in lakes. 
Is this because of some mysterious form of 
mass mantis suicide? No, the culprit is the 
horsehair worm, a tiny parasitic organism. 
It nestles its own larvae in the larvae of a 
mosquito, for example, which in turn are 
eaten by the mantis. What happens next is 
not entirely clear to scientists: Somehow 
the parasite manages to tap into certain 
synapses in the mantis’s brain so that it 
A) loses its free will, and B) staggers toward 
water as if controlled by an external force. 
“Perhaps the parasite triggers a sensation 
of intense thirst in the mantis,” suggests 
entomologist Damir Kova.

Such a feeling of thirst is so extreme that 
the dewdrops on the leaves are no longer 
suffi cient for the mantis. Once it arrives at 
a lake, the worm attacks the innards of the 
mantis, which fi nally falls into the water as 
a hollow shell. Having achieved its goal, 
the worm exits its host: The conditions for 
its reproduction are optimal in the water. 
Sometimes a mantis will not be entirely 
gutted by the worm, and after depositing 
its payload it may leap back onto dry land. 
Having escaped death so narrowly, it is 
likely to avoid large puddles in the future. 

DOES WATER 
MAKE A MANTIS 
SUICIDAL?
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They live on roadsides or railroad 
embankments, in dry warm places 
with little to no rain. Studies show 

that grasshoppers defi nitively prefer to leap 
across dry areas rather than those that are 
wet and refl ective. Because watery surfaces 
such as the sea offer them neither feeding 
nor landing possibilities. The grasshopper is 
actually well equipped for withstanding rain: 
The insect’s exoskeleton is covered with a 

CAN 
GRASSHOPPERS 
JUMP IN WATER?

water-repellent wax layer that blankets its 
body from the outside and prevents water 
from penetrating into the interior. However, 
they have no swimming ability whatsoever! 
They much prefer jumping—even out of the 
water. For such a jump, the arrangement of 
the fl exor and extensor muscles of the hind 
legs is essential; these ensure a tremendous 
explosive force is released by way of a lever 
movement. This provides the grasshopper 
with so much thrust that it can jump up to 
3 feet out of the water. Its relative, the pygmy 
mole cricket, can even spring up at up to 
180 g—180 times gravitational acceleration. 
For comparison: A fi ghter jet manages 10 g, 
and a head-on collision with an automobile 
is 120 g. But despite all the record stunts: 
Back on land, the nimble grasshopper will 
quickly seek out and hop off to a dry spot… PH

O
TO

S:
 C

at
er

s 
(2

); 
Ud

a 
D

en
ni

e 
(2

); 
An

im
al

 P
re

ss
.

14May 2017 ideasanddiscoveries.com



Warning, elevated risk of a shower, 
adjust fl ight operations as needed. 
This would be the announcement if 

a beehive were equipped with an intercom. 
That’s because bad weather means a day 
off for the nectar gatherers—the conditions 
are too dangerous: A raindrop could knock 
out the small 100 mg insects, sending them 
right to the ground. If a bee is surprised by 
a downpour while out in the open air, it takes 
shelter under leaves or fl owers until it stops. 
But drizzle is another story: Drops as fi ne as 
dust can actually get caught on bees’ hairy 
bodies. When it’s foggy out, dozens of tiny 
pearls sometimes hang on the furry coat of 
the bee without impairing its ability to fl y. 
What passes for drizzle and what is already 
a shower is up to the animal pilots to decide: 
There are water shunners, which are quicker 
to fi nd an excuse—and then there are the 
kamikaze pilots, which aren’t deterred even 

DO BEES LOVE 
DRIZZLE? 

by the threatening strike of a water bomb. 
Incidentally, the size of the raindrop makes 
a big difference to mosquitoes: While bees 
dread a torrential downpour, mosquitoes 
are more afraid of a fi ne sprinkling rain. The 
reason: When it comes to smaller droplets, 
the pressure wave that precedes the larger 
raindrops is lacking and the 2 mg mosquito 
gets cast to the side as if by a snow plow. 
But this does not mean that rain only has 
disadvantages: There are some bees that 
actually fl y out specifi cally to collect water. 
This is used for climate control of the hive 
and as nourishment for the offspring. An 
average bee carries around 200 grams of 
water to the hive during the birthing season.
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There are about 250 species of bumblebees worldwide.
Particularly noteworthy: Each bumblebee is faithful to
a single species of fl ower for however long it’s in bloom. 

That’s important for the plant, since the insects are only carrying 
the pollen of that plant’s own type with them, which makes for 
optimal conditions for reproduction and growth. But if a species 
of bumblebee is out of commission—as was shown in an open-air 
experiment—the plants end up producing one-third fewer seeds. 
Substitutes have little impact: Other bumblebees, which abandon 
their loyalty due to the freed-up fl owers, end up carrying different 
types of pollen to different types of fl owers, and nothing fruitful 
comes of foreign pollen. 

Insects possess an endogenous adhesive that lets them 
walk vertically along smooth surfaces. The bottoms of 
their feet secrete the substance, which fi lls in the micro-

scopically small irregularities in the surface. For good measure, 
even the tiniest hairs on the bottom of their feet hook onto these 
uneven areas. If they want to continue walking, they must loosen 
their feet slowly, like separating a Velcro fastener. The adhesive’s 
chemical composition enables it to be applied again and again.

Why do insects never loose their footing?

Phryganistria chinensis
Zhao is a stick insect or
walking stick, and it is

the biggest insect in the world.
It was discovered in China three
years ago and is over 2 feet long
(24.5 inches), which surpasses
the size of the previous record
holder—a walking stick of the
Phobaeticus chani species of
Malaysia—by 2.3 inches. The
walking sticks only eat plants.
They protect themselves from predators by visually merging into
their surroundings: They camoufl age themselves as dead branches 
thanks to their body shape and coloration. 

How big is the biggest
insect on Earth?

Aphids are right at the top of the 
menu for ladybugs. Unfortunately 
they are protected by a whole army 

of ants, which use the aphids’ secretions as a 
source of nutrition. But the ants’ attacks with 
pincers, claws, and acid cocktails don’t faze 

ladybugs: Their body is designed so that the 
ants’ sharp mandibles glide over the smooth 
red wing cases without causing any damage. 
In addition, ladybugs can completely retract 
their legs under their round body and simply 
ride out the attack.

How do you defeat an army single-handedly? 

Insects
SMARTER IN 60 SECONDS

15

15
15

15

TINY ALARM SYSTEM
When threatened by a ladybug, aphids 
release an alarm pheromone in order 
to warn other aphids in their vicinity. 

Why is loyalty so important to bumblebees?
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GREGORY
PFLUGFELDER, 

historian
The expert on the 

history and culture 
of Japan has been 

studying the cultural 
differences between 
the West and East 

Asia for a long 
time—with 

exciting results.
PAGE 32 

FIDELIUS SCHMID, 
journalist

In his book the 
author reveals the 
dark machinations 

of the Vatican Bank. 
In the process 
of writing it he 
discovered that 

“God’s Bank” didn’t 
just launder money 

for the Mafi a…
PAGE 50 

GERALD HÜTHER,
neurobiologist

The brain researcher has 
demonstrated that emotions 
influence the brain’s learning 

processes. His realization: 
“Thinking and feeling cannot 

be separated.”
PAGE 18 

BAS KORSTEN, 
creative director

The head of The 
Next Rembrandt 

project is certain 
this fascinating 

new computer 
technology will 
one day also be 
used to detect 
art forgeries.  

PAGE 28 

Our feelings 
give us orientation 

and show the brain 
what’s important.”

We’ve distilled the 
painter’s artistic DNA out 

of his body of work.

Experts in this issue
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CAN MY BRAIN BEAT CANCER?

DOES THE SECRET CODE FOR ETERNAL LIFE LIE IN MY MEMORIES?

DO MY DREAMS REVEAL WHEN I’M SICK?

THOUGH

What if we were able to cure even 
the most serious of diseases using 
only the power of our thoughts? What if 
we could manipulate our genes? And 
is it possible that our dreams tell us 
far more about our illnesses than any 
doctor could? What was once considered 
esoteric nonsense can now be scientifically 
proven—and it may usher in one of the greatest 
paradigm shifts in the history of medicine… 

THE ASTONISHING POWER OF 



TS
he force of the impact is devastating,
as is the prognosis of the physicians:
After Morris Goodman was forced to
execute an emergency landing in his
Cessna 172, the small plane flipped
over before coming to rest in a field.
Rescue workers recovered his body
from the wreckage of the completely
destroyed airplane. At that point, the
grievously injured 35-year-old could
only blink. Two of his neck vertebrae
were shattered, dozens of his bones
were broken, and some of his organs
were lacerated. The doctors said that
Goodman would never walk again—
let alone talk or eat and drink without
assistance. He’d be totally disabled
for the rest of his life—if he didn’t die
from his injuries in the next few days.
What they didn’t know: Even from the
moment he was taken to the hospital,
his thoughts were already operating
at full blast. “Even though I couldn’t
move any muscles below my eyes, I
felt extreme willpower in every fiber
of my body. I was convinced that I’d
recover my health,” recalls Goodman. >
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“ Every 
thought, 
every lie 
leaves a 
trace in 
the brain. 
One day in 
the future, 
brain scans 
may even 
be used 
reliably 
in cou
NEUROPSYCHOLOGIST
HANS J. MARKOWITSCH



Lissa Rankin, doctor and founder
of the Whole Health Medicine Institute

Almost all of the cases had one thing 
in common: The affected individual 
reported both an extreme willpower 
and positive thoughts, which they’d 
used as a weapon against the illness. 
But what exactly is happening in the 
body during this mysterious process 
of self-healing? 

For a number of physicians, cases 
such as that of Morris Goodman are 
not a miracle but rather the result of 
a complex regeneration system that 
works via the power of our thoughts. 
Dr. Jerome Groopman, a professor of 
medicine at Harvard Medical School, 
explains: “Thoughts and emotions 
are often regarded as negligible in 
medicine. In truth, they are nothing 
more than a mixture of chemicals 
and electrical circuits in the brain 
that evolve and change.” That is to 
say: Everything that we think is not a 
metaphysical ghost that somehow 
blows around in between the cells. 
Rather, our thoughts are a fi xed part 
of our bodies that can be measured 
and verifi ed. For example, if—as in 
Morris Goodman’s case—muscles 
aren’t moved, they will waste away. 
To prevent this, researchers at Ohio 
University have developed a method 
that enables the body’s muscles to 
be regenerated using only the power 
of thought. Actual motor activity isn’t 
necessary. But how does this work? 
Imagination! The muscles responsible 
for movement are stimulated by the 
brain as the patient pictures him or 
herself moving the damaged part of 
the body for 15 minutes per day for 
12 weeks. Thus the affected muscles 
become restored. (See “The Body 
Atlas of Willpower” on page 24.) 

Another example of the power of 
thought is the spontaneous healing 
seen in tumor patients. Cancerous 
tumors contain nerve fi bers and are, 
therefore, connected to the brain as 
well as the central nervous system. 

Consequently, researchers assume 
that the psyche can intervene in the 
development of tumors as well as in 
the function of the immune system. 
After all, each sensation prompts the 
release of neurotransmitters in the 
brain—among them are endogenous 
molecules that serve as painkillers, 
for example. Every thought activates 
nerve impulses that penetrate the 
tumor. Studies show that those who 
strongly believe in their recovery will 
produce many more immune cells.

But this uncanny power of thought 
is best observed in the context of 
placebo studies and therapies that 
omit drugs. For example, in one study 
approximately half of the asthmatics 
using an inhaler that did not contain 
an active agent saw an improvement 
in their condition, while roughly 40% 
of headache patients had responded 
positively to a placebo. Furthermore,
a knee surgery study conducted by

And that’s just what happened: The 
life insurance agent left the hospital 
only fi ve months after the accident—
walking out on his own without help. 

Today he fl ies all around the world 
giving lectures and explaining how 
people can harness the incredible 
power of the mind for themselves.

Ca y thoughts
co q er cancer?

Was Morris Goodman just incredibly 
fortunate? Or are thoughts actually 
more powerful than we’d previously 
understood? And if so, how can we 
harness them to benefi t our health? 
Lissa Rankin, doctor and best-selling 
author of Mind Over Medicine, has 
been working with these questions. 
She evaluated thousands of studies, 
conducted interviews with patients, 
and analyzed the particulars of their 
healing process. She is convinced: 
“In the course of the day-to-day life 
in hospitals, doctors are confronted 
time and again by things that cannot 
be scientifi cally explained. We know 
occasional and unexplained cases 
of spontaneous healing do happen. 
And deep down, the vast majority of 
doctors believe that a kind of bridge 
between the physiological and the 
mystical plays a role in the recovery 
process. But no one talks about it.” 
In fact, though no specifi c follow-up 
research was conducted afterward, 
to date more than 1,000 cases have 
been scientifi cally recorded in which 
supposedly incurable diseases have 
spontaneously and totally vanished. 

Can
quer

n my
conqu

EVERY ONE OF 
OUR NEGATIVE 
THOUGHTS IS 
STRESS FOR THE 
BODY–EVEN IF 
IT DOESN’T FEEL 
LIKE STRESS.

>
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+
CAN 

THOUGHTS 
HEAL MY 
HEART?

There are thousands of examples 
of how so-called PAIs (positive 

activity interventions, which are 
essentially nothing more than 
positive thoughts) affect bodily 

processes—even when medications 
and operations fail: For example, 

an experiment at the University of 
Georgia showed that two 15-minute 
meditation sessions helped reduce 
high blood pressure in the long 

term as well as prevent diseases. 
Studies conducted with twins also 
show that a positive outlook on life 
is only about 25% innate, meaning 

the rest can be changed.

orthopedic surgeon Bruce Moseley 
showed that bogus operations can 
be as effective as real ones. Moseley 
developed a special surgical method
for patients with knee joint arthrosis.
He performed a traditional operation
on one group of his patients, then he
performed a complex-looking phony
procedure on the patients in another
group. One-third of the patients who
had the actual surgery reported that
their knee problems were repaired
as expected—however, the results
were just good among those who’d
received the simulated procedure. 

But how could it be explained that
thoughts, feelings, and expectations
can become refl ected in the form of
physiological changes? As Harvard
Medical School physiologist Walter
Cannon had fi rst described, the body
orders a “fi ght-or-fl ight response” (a
phonomenon that’s also referred to
as an acute stress reaction): This is a
survival mechanism that starts when
the brain perceives a threat. If this
hormonal cascade is triggered by a
thought or feeling such as fear, the
body gets fl ooded with cortisol and
adrenaline. If the level of these stress
hormones is increased in the longer
term, it can manifest itself in physical
symptoms and make the body more
susceptible to illness. However, our
body also has a relaxation response.
If this gets triggered, the proportion
of the stress hormones in the blood
decreases and the health-promoting
relaxation hormones are released.
“Only in such a relaxed state can the
body repair itself. And so, anything
that reduces stress and triggers a
relaxation reaction enables the body
to heal itself,” says physician Lissa
Rankin. But if we can use our brains
to infl uence our muscles and immune
system, is it possible we could even
manipulate our DNA with feelings and
thoughts—i.e., to “rewrite” our genes?

It’s just before 9 A.M. when a loud 
bang makes passersby jump on a 
street in New Jersey. Moments later, 
it’s clear that it was just a backfi ring 
car and people continue on to work, 
the train, or the stores. Only Sarah 
Larsson stands rooted in place on a 
nearby sidewalk, her body trembling. 
The shock is written across her face. 
Memories of the terror attacks on 
September 11, 2001, in New York, the 
explosions of aircraft crashing into 
the Twin Towers, come fl ooding back. 
Even the bang of a defective exhaust 
pipe is enough to trigger the deluge. 
But the truly remarkable part is that 
Sarah Larsson was not even born at 
the time of the attack. 

Fifteen years ago, Sarah’s mother 
witnessed the terror attacks in New 
York while she was heavily pregnant. 
Fear, stress, and negative thoughts 
associated with the trauma altered 
her epigenome, a record of which 
genes should be “turned on,” without 
changing the DNA sequence itself. 
Epigenetic changes can be passed 
on to offspring. Indeed, New York 
neuroscientist Rachel Yehuda found 
in a study that children of mothers 
who were traumatized by the 9/11 
attacks while pregnant exhibited an 
abnormally high distress response. 

Is the secret
co e r eternal
lif h dden in
my memories?
“It’s clear that traumatic experiences 
leave traces of themselves behind in 
our genome,” says Yehuda. But how
can such changes be detected? 
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“Thinking 
and feeling 

cannot be 
separated–
even if this 

is repeatedly 
asserted. Our 
feelings give 

us orientation 
and show the 
brain what’s 
important.”

NEUROBIOLOGIST 
GERALD HÜTHER 



We have amazing healing powers—and the key to them is 
the power of thought. Using the activation of imagination 
and willpower alone, doctors have achieved astonishing 
successes throughout the bodies of patients.

THE BODY ATLAS OF

WILLPOWER

Is shortness of breath a
question of mind over
matter? U.S. studies
show: In more than
50% of cases, asthma
is triggered by stress
or anxiety. Physicians
recommend relaxation
techniques such as yoga.
This increases activity
in the frontal lobe of the
brain’s left hemisphere,
which is responsible for
good moods. The result:
Airways loosen up and
air circulates better.

1
Researchers at Belgium’s 
University of Liège have 
had success combating 
chronic stomach problems 
using the biofeedback 
method: It teaches patients 
how to focus thoughts on 
specific parts of their body. 
To facilitate this, technical 
devices convert bodily 
functions like heartbeat  
or blood pressure into 
visual or audio signals. 
The patients then train 
themselves to find the pain 
and mentally turn it off.

Internist Jeffrey Koch explained to his high blood pressure patients that 
he’d only be giving them sugar pills—but with the provision that this had 
worked very well for other people. Astonishingly, in 60% of his patients 
this strategy alone led to better numbers. Evidently the mental certainty 
provided by the assurance that the process had helped others was enough 
to ramp up the body’s self-healing capabilities.

3
Our will can replace medication: In numerous studies, 
placebo tablets have been shown to have the same 
effect as real painkillers for up to 50% of subjects. 
Add this was verified through measurement: Traces of 
natural painkillers produced by the body were found 
in the subjects’ blood—an amount that corresponded 
with a dose of 8 mg of morphine. The credit for this 
goes to the various hormones the brain produces as a 
precaution in case the need for healing should arise.

4

ASTHMA

HIGH BLOOD PRESSURE

MIGRAINES

DYSPEPSIA

2

1

3

4

5

6

7



Thoughts fl owing freely: Heart 
specialist Dean Ornish guides his 
patients in transporting themselves 
to the interior of their body by way 
of images. Accompanying analysis 
with a CT scanner shows: Clogged 
blood vessels can be reopened by 
using this visualization technique. 
And Ornish’s training of the will 
yields an additional benefi t: The 
heart is primed to produce more 
cells and thus to repair itself.

5

the University 
of Georgia, two daily 15-minute 
concentration sessions helped 
signifi cantly relieve the pain of 
50 patients with chronic back 
pain. In about 70% of back pain 
cases the condition is induced by 
stress, and meditation is the best 
opponent of stress hormones. 

Thought experiment: 180 patients 
with mild knee osteoarthritis were 
brought into an operating room. 
Most of the people who were later 
free of pain weren’t operated on, 
though their knee had been cut 
to provide the appearance that a 
procedure had taken place. The 
mere thought of healing prompted 
neurons in the brain to form new 
connections, establish networks, 
and initiate the healing processes. 
This is known as neuroplasticity.

7

HEART

BACK

OSTEOARTHRITIS

“IT IS OUR 
DARK DREAMS 
IN PARTICULAR 
THAT OFTEN 
CONTAIN SECRET 
MESSAGES 
ABOUT US.”

Ernest Hartmann, internationally 
acclaimed dream researcher

in such a way that anti-infl ammatory 
drugs and painkillers worked better.

While gene researchers are only 
now gradually discovering the secret 
power of thought and their research 
is just beginning, dream researchers 
have been utilizing the subconscious 
mind for years—as an early warning 
system against future diseases…

The feeling is almost unbearable. 
Glowing hot coals beneath his chin 
burn like fi re. His tormentor knows 
no mercy. The horrifi c episode only 
ends when William Quinlan* opens 
his eyes and wakes up in his bed. 
Night after night he has the same 
dream. The pain seems real, but as 
soon as he awakens it’s gone. In the 
waking world, the 36-year-old does 
not feel the slightest pain. Nothing. 
Finally he tells his doctor about the 
dreams. Dr. Bernhard Siegel decides 
to do a comprehensive checkup.

The result is a surprise even to the 
experienced doctor: William was in 
the early stages of thyroid cancer. 

Cell biologist Bruce Lipton is sure: 
“When our cells divide, they pass on 
environmental infl uences as well as 
‘impressions’ that they’ve inherited 
or experienced during the course of 
their lives—and this endowment is 
determined by people’s lifestyle and 
even their thoughts.”

Researchers at the Max Planck 
Institute of Psychiatry succeeded in 
corroborating this interplay between 
feelings and genes for the fi rst time. 
They found, for example, that stress 
directly infl uences the biochemical 
processes taking place in our cells, 
thereby giving rise to measurable 
alterations in the functions of DNA. 
The process behind this alteration is 
not a direct change in the DNA itself 
but rather a sort of adaptation of the 
genetic code using special enzymes, 
which turn the genes of our genome 
on or off. (This action is called DNA 
methylation, and it is an epigenetic 
mechanism.) It sounds complicated, 
but essentially it’s the scientifi c proof 
that psychological factors do have a 
direct impact on our bodies.

But if thoughts and experiences 
can infl uence genes and personality 
to the extent that trauma is passed 
on to our descendants, could it also 
be possible to utilize thought power 
to change our DNA for the better? 
Researchers at Canada’s University 
of Calgary asked this very question. 
In one study, subjects using certain 
meditation techniques managed to 
modify the biochemical structure of 
their DNA so they technically aged 
slower than subjects in the control 
group. Moreover, another study that 
was conducted as a joint venture of 
the Barcelona Biomedical Research 
Park in Spain and the University of 
Wisconsin–Madison examined the 
impact of mindfulness meditation on 
the genes. Results showed that the 
participants’ epigenome was altered >

*Name has been changed by the editors.
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subjects to put a pencil in their mouths.
Result: The pencil was enough to trigger
the biochemical reaction. Apparently the
brain doesn’t care why you’re grinning,
the main thing is to just do it.

3-TIMES FORMULA
If you see yourself as a victim of your fate,
you’ll feel like you’ve been cast adrift at
sea—basically, a feeling of loss of control.
It’s better to maintain a point of view that
focuses on what can actively be affected.
You should train your thoughts at least
three times a day with this question: What
can I do today to improve my life? It can
even be small things like taking a walk.
Passivity weakens the will, while control
strengthens it, despite all the adversities
of life. Avoid statements like “Had I just…”
or “If only I could…”

90 x 12 FORMULA
To stimulate the chemical “dedicated line”
between the body and brain, thoughts
can be directed toward bodily regions or
sequences of movements. One technique
that has been used for thousands of years
for this purpose is yoga. A study at Canada’s
University of Calgary demonstrated that
just 90 minutes of training per week for
12 weeks produced measurable effects in
the subjects’ bodies. A blood test showed:
Telomeres, the regions at the ends of each
chromosome, were longer in the yogis
than in control group members. Telomeres
get shorter with each cell division, thereby
giving a clue about a body’s biological age.
The shorter they are, the lower the life span.

200-MILLISECOND FORMULA
To strengthen the psyche and the will in a
targeted way, doctors rely on so-called
neurofeedback: training “good” thoughts.
Ordinarily, people are not capable of
recognizing their own brain waves—the
electrical activity among the neurons
that becomes thoughts and feelings.
Neurofeedback changes that: By means  
of electrodes attached to the head, brain 
waves are measured and transmitted to  
a computer, which then “formulates” 
feedback from the data—e.g., as a sound 
or an image. It takes about 0.2 seconds for 
a human to calibrate a thought. So when 
the device warns of a negative thought, 
the patient can take countermeasures. 
Through hundreds of repetitions of this 
“reorientation” action, the brain learns  
to always think on a positive level.

+15%

THOUGHT GAMES
A study of 168 depressed 
teenagers found that 44% 
were able to effectively play 
their depression away with 
computer games. They killed 
monsters that represented 
their negative emotions. 
Two-thirds of the remaining 
subjects were able to reduce 
their symptoms. Such “health 
games” can also help with 
paranoia and asthma. 

WILLPOWER CAN
BRING SUCCESS
Clear goals: A study involving 
300 students showed that 
70% of those with a very 
clear picture of their future 
were able to achieve their 
ideal. Those who had vague 
objectives were more likely 
to give up or fail.

MENTAL MUSCLES
Studies show that if you 
imagine yourself taking 
part in vigorous exercise, 
thereby compelling your 
muscles to contract, you 
can increase your strength 
by 15% after 12 weeks. 
This also decreases the 
amount of time it takes 
rehab and stroke patients 
to learn to walk again. 

HOW DO I TRAIN
MY POWER OF
THOUGHT?

MIND 
TRICKS6

An American study has shown 
that people who are relaxed and 
think positively get sick less often 
than those who are tense and 
think negatively. “Psychological 
processes play an important role,” 
says endocrinologist Christopher 
Berger. But just how do you turn 
a pessimist into an optimist? The 
following mind tricks can help you 
outsmart a negative mindset.

SIX-HOUR FORMULA
Up to 50 million damaged cells are 
replaced with fresh ones during sleep. 
This cell care serves as a rejuvenation 
program—not only for the body, but  
also for the mind. Sleep is therefore 
incredibly important, and very few of  
us can get by on less than six hours.  
If you sleep less than that, your ability  
to concentrate noticeably decreases.

90-DEGREE FORMULA
Not only does a huddled-up body reflect 
negative thoughts—it reproduces them. 
Standing up straight so the body forms  
a 90-degree angle with the floor has a 
positive effect on our consciousness. 
Psychologist Sascha Topolinski explains: 
“Those with an upright posture not only 
seem more confident, they also feel it.” 
It therefore follows that mental strength 
also increases. 

15-PLUS FORMULA
We use up to 80 muscles when we laugh. 
They stimulate certain neurotransmitters 
in the brain that increase our willpower. 
On average adults make use of these 
laughter “power packs” just 15 times 
per day, while children will laugh up to 
400 times per day. But it doesn’t take a 
fit of giggles or side-splitting guffaws to 
yield a positive effect: In a study, social 
psychologist Fritz Stack asked his test 



“WITH OUR 
THOUGHTS 

WE CAN TAKE 
CHARGE OF 

THE HEALTH 
OF OUR BODY.”

Bruce Moseley, orthopedic 
surgeon in Houston, Texas

FLASH OF INSIGHT
72 hours under a million volts: 
A special Faraday suit protected 
illusionist David Blaine from a 
lethal electric shock. But the 
endurance artist had to totally 
focus his mind for three days and 
nights without food, as falling off 
the narrow column would be fatal.
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But thanks to early detection, the 
cancer was able to be successfully 
treated. William’s mind saved his life. 

In fact, dream researchers have 
discovered that not only can dreams 
reveal things about our desires and 
fears, they can also alert us to the 
presence of illnesses that are hiding 
in the body and reveal what they are. 
“Dreams can work like an X-ray,” 
according to psychologist and dream 
researcher Robert L. Van de Castle. 
But how can it be that a person still 
has no pain or other symptoms yet 
thoughts presented in dreams are 
already warning of a disease? Does 
our subconscious know more about 
us than we do? Many reports suggest 
that the body expresses information 
about its condition through dreams. 
For example, a man dreamed that he 
was wounded on the right side of his 
lower abdomen. The next day he was 
admitted to the hospital with acute 
appendicitis. His was one of 3,000 
cases that psychiatrist and dream 
analyst Vasily Kasatkin has used to 
examine the connection between a 

dream and the onset of illness. The 
surprising result: In 85% of cases, 
diseases announced themselves in 
sleep when the patient dreamed of 
symptoms or corresponding pain. 

Kasatkin has gone even further: 
He also established a chronological  
connection between when a dream 
occurs and the outbreak of disease: 
For ailments involving the skin, neck, 
or teeth, it will take only a few hours; 
for high blood pressure, it takes two 
to three months; for a brain tumor, 
up to a year. “Our subconscious is 
alerted by the body’s fi rst signals of 
disease and sends its warnings in 
dreams,” says Kasatkin. “If you take 
them seriously and go to the doctor, 
you can save yourself a lot of pain.” 

Researchers don’t yet know exactly 
why this is so. But recently they have 
identifi ed a surefi re dream warning: 
If dreams suddenly feature violence 
and involve fi ghting off an attacker, 
this can point to neuro degenerative 
disease such as Parkinson’s, which 
in some instances can take two to 
three decades to be diagnosed. The 
phenomenon is known as rapid eye 
movement sleep behavior disorder.

It is another example that shows 
the uncanny power of our thoughts 
is obviously much greater than we’d 
hitherto suspected. We just have to 
crack the codes of this system. And 
that, most doctors agree, is among 
medical researchers’ biggest tasks 
in the coming decades…
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NEW EMBRA
HOW DO YOU CREATE A

Only 18 months of practice, and it’s painting 
as well as the original artist: Nearly 350 years 

after Rembrandt’s death a computer has created 
the master’s next painting. Mind you, it’s not a 

copy, but rather a completely new image… 
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RANDT?

148 MILLION PIXELS
A unique debut at the Looiersgracht 60 gallery 
in Amsterdam, April 5, 2016: Visitors marvel at 
“The Next Rembrandt”—an image generated 
by a computer that’s able to imitate the Dutch 
Master’s painting technique.



DATA SCAN
Each of Rembrandt’s 
works is scanned 
three-dimensionally. 
In this way a total 
of 150 gigabytes of 
data are collected. 

DIVISION
The software then 
partitions all the 
scanned images  
into more than  
60 different areas, 
like ears, eyes, etc. 

ANALYSIS
By comparing the
data the computer
“learns” how
Rembrandt paints
noses, for example,
and this gives rise
to algorithms.

CREATION
Mouth, forehead,
clothing—each
individual feature
is “invented” by
the computer in a
500-hour process.

PRINT
A 3-D printer brings 
148 million pixels to 
life by depositing  
13 pigment layers 
onto a pad. (See the 
image at top right.) 
The finished product 
is like oil on canvas.

ARTWORK FROM DATA
This “man with hat” unites more than 168,000 image details 
from hundreds of Rembrandt paintings. The work of art is not 
only mesmerizing on paper—it is a three-dimensional model 
(see image below): The 13 layers of color represent the original 
brush strokes of the master—complete with heights and depths. 

MOUNTAINS OF COLOR 
Whether applied by the printer or
the painter: Every brush stroke
produces peaks and valleys on 
the canvas— even though most 
measure less than a millimeter.

A computer spent 1.5 years
learning the techniques of

Rembrandt. In the end it was 
able to produce a new image 

that looks like an original. 
Below are the five steps to a 

generated masterpiece:

HOW DOES  
A COMPUTER

BECOME
REMBRANDT? 

0.05 mm
0.10 mm

0.18 mm

0.20 mm



W
ith the help of a corpse, 
in 1632 Rembrandt van 
Rijn triggers a revolution. 
The 25-year-old draws a 

corpse being dissected by a doctor 
who is surrounded by students—and 
in so doing, breaks with centuries of 
convention in painting. Because the 
subjects depicted in his work are not 
shown standing next to one another 
in neutral poses as was customary at 
the time; instead, they are standing 
behind one another in lively poses. 
The most notable innovation: Faces 
reflect excitement and fascination. 
“Against the dark background their 
emotions look particularly strong, as 
if the painter had dipped his brush 
not in pigment, but rather in sunlight,”
remarks psychologist Barbara Diggs.
This play of colors is what makes the
346 known “authentic Rembrandts”
unmistakable. This number, 346,
was considered valid for the
346 years following the
master’s death in 1669. 
Then, on April 5, 2016, 
the luminary’s 347th 
painting was unveiled 
in Amsterdam. It was 
created by a computer 
capable of simulating 
the artist. But what is 
“The Next Rembrandt” 
in actuality? And could 
an artificial intelligence 
really be creative? 

To this day, aspiring 
painters learn to hone 
their craft by trying to 
copy the images made 
by the great masters. 
A computer can do the 
same—just much more 
diligently, with untiring persistence:
Beginning with the knowledge basis
of a young child, a computer network
took several months to analyze how
Rembrandt painted the details of a

face—which proportions he chose, 
how he used colors. This process is 
called “deep learning.” Using a total 
of 168,263 image detail excerpts that 
were taken from all of Rembrandt’s 
paintings, a 20-person programming 
team eventually produced algorithms
that deliver the same compositions
as Rembrandt created at his easel.
“We’ve distilled the painter’s artistic

DNA out of his body of work,”
says project director Bas

Korsten. And building
on these capabilities,
the software can now
even create its own
motifs. The result: a
fictitious 35-year-old
with a beard, hat, and
collar who looks as if
Rembrandt drew him.
The perfect forgery?
This method does not
permit that possibility:
A chemical analysis
of the color pigments
would reveal the truth.
The generated image
corresponds with the
abilities of Rembrandt
around the year 1630,
as his later works are

still too difficult to attempt. But just as
Rembrandt did not stop painting after
that revolutionary anatomy lecture, so
too will Microsoft continue this project.
“Deep learning” has only just begun…

The choice of Rembrandt
was no coincidence. The
reason: “There are many

images by the artist,” says
art historian and materials
scientist Joris Dik of Delft

University of Technology in
the Netherlands. In fact,

computers can only learn
the style of highly productive

artists—and their output
is not (yet) 100% perfect:

Certain details, such as the
light reflected onto the chin

by the collar, are missing.
“But the technique could

soon help expose forgeries
when it comes to newly

discovered paintings,” says 
art historian Gary Schwartz. 

When utilized in such an 
instance the software would 

compare all “real” noses 
painted by Rembrandt with 

the structure of the new one 
and evaluate their similarity. 

WILL COMPUTERS 
BECOME PERFECT 

ART FORGERS? 

  
 
“WE HAVE USED

TECHNOLOGY
AND DATA AS
REMBRANDT

USED BRUSHES
AND COLORS.”

RON AUGUSTUS,
MICROSOFT
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TOKYO
THE WORLD’S 

BIGGEST CITY IS ALSO 
THE SAFEST

The capital of Japan has 38 million inhabitants, yet it has one of the lowest 
crime rates on Earth. What the world can learn from Tokyo…
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TOTAL RENOVATION
OF A MEGACITY
The Greater Tokyo Area is
the largest metropolitan 
area on the planet. But in 
spite of this, its 38 million 
residents are safer from 
crime than the residents 
of any other metropolis. 
Instead, the real danger in 
Tokyo is posed by nature. 
So to ensure protection 
against the earthquakes 
that threaten it, the city is 
regularly reconstructed. 
Only one out of every five 
buildings predates 1981.



The most frequently perpetrated crime in a megacity is usually theft, 
accounting for half of Tokyo’s crimes. The number of murders has been 
decreasing for years: In 2013 it was 108, about as many as in Phoenix, 

though this Southwestern U.S. city has just 1.5 million inhabitants.

1,452
CENTRAL

TOKYO
(13,500,000 RESIDENTS)

CRIMES PER 100,000 RESIDENTS



Alexandria ranks as the fi fth-safest city in the United States. Nonetheless, 
more crimes occur here than in Tokyo, though Central Tokyo is 55 times 

larger in terms of area and 90 times larger in terms of population. Here too 
theft makes up a large share of offenses—about three-fourths of all crimes.

2,073
ALEXANDRIA, 

VIRGINIA
(150,000 RESIDENTS)

CRIMES PER 100,000 RESIDENTS

P
icture a city that covers an 
area as big as Puerto Rico. 
A city where the equivalent 
of one-eighth of the entire 

U.S. population lives—and it’s also 
1.5 times as dense as New York City. 
A city that’s home to a sea of people 
wedged between an ocean and high 
mountains, where the buildings are 
up to 2,080 feet tall and get shaken 
by a perceptible earthquake roughly 
once a month. A city where it takes 
three hours under ideal conditions 
to drive from one side to the other, 
and which gets regularly fl ooded by 
typhoons in the summer. A city that 
sits where four seismic plates meet, 
which means the ocean can unleash 
a tsunami at any time. The residents 
of Tokyo have many things to worry 
about—but crime is not one of them. 
How can that be possible?

CAN 38 MILLION PEOPLE
SURVIVE A TSUNAMI?
Tokyo holds three notable records: 
Thanks to its 38 million inhabitants, 
no metropolitan area in the world is 
bigger. At the same time, no other 
metropolis in the world is safer: The 
statistics indicate just 0.4 murders 
take place per 100,000 residents—
and that fi gure continues to decline. 
For comparison: Germany’s capital, 
Berlin, has a rate of 1.8 per 100,000; 
St. Louis, Missouri, America’s most 
dangerous city, comes in at 50 per 
100,000, and in Caracas, Venezuela, 
the rate is 122 per 100,000 residents. 
However, according to the Swiss Re 
reinsurance company, no other major 
city has a greater risk of falling victim
to a natural disaster than Tokyo does. >
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The amount of early warning time 
for an undersea earthquake before 
incredibly high-energy 50-foot-tall 
waves arrive on land is just 15 to 40 
minutes, and for a local earthquake 
the warning time is just 80 seconds. 
Millions of people live in the closest 
of quarters right in the face of total 
catastrophe—and yet the residents 
do not descend into panic, not even 
when, as had occurred in 2011, three 
nuclear reactors exploded 150 miles 
away in Fukushima. In contrast with 
cities such as New Orleans, where 
in 2005 Hurricane Katrina served as 
the spark that triggered lethal mass 
violence and looting, the inhabitants 
of Tokyo calmly carried on with their 
usual activities after disaster struck, 
such as making the up to two-hour 
commute to work. “Looting simply 
does not take place in Japan,” says 
Gregory Pflugfelder, an associate 
professor of Japanese history at 
Columbia University in New York. 
“I’m not even sure there’s a word for 
it that is as clear in its implications 
as when we hear the word ‘looting.’”

CAN VOLCANOES SUBDUE 
A POPULATION?
This phenomenon is undergirded by 
a fundamental difference between 
these two cultures. In the U.S. the 
essential principle is independence: 
“You do all you can to protect your 
interests knowing that everybody 
else will do the same. And order will 
come from this ‘invisible hand,’” says 
Pflugfelder. “The Japanese do not 
function that way: Order is seen as 
coming from the community, as an 
evening-out of different individual 
needs.” Discipline, cohesion, and 
the primacy of the community have 
served as survival strategies of the 

Japanese for millennia—there is no 
room for disorder: About four-fifths 
of the area of the island nation is too 
mountainous to use. For centuries 
the inhabitants of Japan have been 
living together cheek by jowl behind 
paper-thin walls, especially in Tokyo. 
That engenders consideration and 
courtesy from a young age. Everyone 
knows society’s rules. There are no 
ghettos that could shelter deviants, 
and only 1% of the inhabitants have 
an immigrant background. However, 
there are devastating earthquakes, 
tsunamis, and eruptions of 60 active 
volcanoes—in such cases of natural 
disasters, family offers the strongest 
support. Families also discipline the 
world’s biggest city in times of peace 
far more effectively than the police 
ever could. But what happens when 
someone breaks this societal code?  
Does the state entirely lack power? 
Quite the contrary…

WHY ARE THERE VIRTUALLY
NO WEAPONS IN TOKYO?
Pillaging Tokyo would be extremely 
hard. With the exception of strictly 
regulated shotguns and air rifles, 
firearms are forbidden for civilians. 

THE SAFEST CITIES
ON EARTH 
According to the EIU Safe Cities Index 2015 
(includes various aspects of safety) 

1
2
3
4
5
6
7
8
9

10

85.63
84.61
82.36
80.02
79.19
78.91
78.84
78.81
78.67
78.08

TOKYO
SINGAPORE
OSAKA
STOCKHOLM
AMSTERDAM
SYDNEY
ZÜRICH
TORONTO
MELBOURNE
NEW YORK

Statistics show a firearm is present 
in only 1 in 175 households in Japan; 
Meanwhile, in the U.S. the number 
of firearms exceeds the number of 
adult citizens. The last mass murder 
involving a gun in Tokyo took place 
in 1938, 79 years ago. In all of Japan 
only a dozen murders per year are 
committed with the use of a firearm.  
In Germany the number is closer to 
70, and in the U.S. it’s about 12,000. 
“Some shooting sprees that occur  
in the U.S. claim more victims than 
Japan must mourn in a whole year,”  
says gun policy expert David Kopel. 
Weapons are so shunned in Japan 
that even carrying a knife in public 
is enough to land a person in prison. 
And if that weren’t enough… 

DOES EACH FAMILY HAVE
ITS OWN POLICE OFFICER?
On almost every third street corner 
you’ll find a ko-ban—there are more 
than 800 in Tokyo’s inner city alone. 
The small local police stations are 
as much a part of Tokyo’s cityscape 
as hot dog carts are in New York. In 
these neighborhood police stations 
local “supervisors” work the streets: 
The officials, who are often stationed 
in one district for their entire service 
life, know their beat inside and out. 
The respect for law and order is so 
prevalent that they also receive help 
from thousands of unpaid patrolling 
local residents. To them the police 
are not snoopers; instead, police are 
looked upon as trustworthy pillars 
of the community who sometimes 
even give advice regarding private 
problems. “They look out for people. 
And thanks to them, no street is ever 
dark,” says former Tokyo governor 
Yo-ichi Masuzoe. The police also do 
not shy away from penetrating into 
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the private sphere, for example by 
periodically dropping by the homes 
of known weapon owners and using 
the opportunity to assess whether 
they still seem “emotionally stable.”
This dense monitoring network has
contributed to one of the world’s best
crime clearance rates—for example,
for murder it’s 97.7%. Meanwhile in
the U.S., about one-third of murders
remain unresolved.

WHICH WAVE CAN
CONQUER TOKYO?
The individual is nothing, and the
community is everything—in Japan
that’s just how it is, and nowhere is
this better exemplified than Tokyo.
There’s not much social deprivation,
hence the lack of criminal hot spots:
The nation that holds the distinction
of having the fourth-largest economy
on Earth divides its wealth relatively
evenly among its 127 million citizens.

The best-paid company CEO earns
only one-tenth of the amount that
would be earned by an executive in
a comparable position in the U.S.

“This unwavering trust in science,
employers, and government allows
the Japanese to remain calm even
in times of crisis. Things go better
when everyone pulls together and
cooperates,” explains Misaki Hatori
about the mentality of the Japanese,
who with an average life expectancy
of 84 years have the world’s highest
life expectancy. This attitude is also
evident in everyday life: Whether in
the Metro or the streets—in Tokyo

LOVE THY 
NEIGHBOR
A very high degree of 
consideration: These 
commuters on the 
Metro aren’t worried 
about other people’s 
viruses—face masks 
are worn to protect 
fellow travelers from 
one’s own germs.

“CRIMES TARNISH THE FAMILY NAME. THOSE WHO
COMMIT THEM WILL BE DISOWNED BY THEIR FAMILY—
FOREVER. VERY FEW PEOPLE WOULD WANT THAT.”

KENJI OHNO, TOKYO METROPOLITAN POLICE  

there are hardly any garbage bins, 
but there is no litter lying around. 
People take their trash home with 
them. Japanese people tend not to 
place much trust in those outside 
their own cultural circle—reckoning 
they could raise the crime rate in the 
country’s 430 inhabited islands. Of 
the 5,000 applications for asylum it 
received last year, Japan approved 
just 11. Rather than another tsunami, 
a wave of visitors might actually be 
the biggest test for Tokyo’s security: 
In the summer of 2020 the city will 
host the Olympic Games—at least 
10 million visitors are expected…PH
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Look closely: As long as his head is not fully supported by 
his hand, he is still interested in the conversation. However, 
his facial expression and the thumb placed under the chin 

indicate an increasingly critical assessment of what is 
being said to him.

I’m still listening…

Extremely telling
In addition to the open hand in front of 

the chin, there are other similar gestures 
that have completely different meanings: 
If someone clenches his hand into a fi st 
and then rests his chin on it, he is feeling 
tense and combative. And if he presses 
his thumb into his cheek and places his 
index fi nger against his mouth, it signals 
skepticism. It means: I don’t believe a 

word you’re saying.



FACEBOOK

The average person touches his or her face about 40 times per hour. Coincidence?
Not according to face-reading expert Eric Standop. Every gesture has a hidden

meaning—to decode it, we need only take a closer look…

S
eptember 2013, New York 
City: 27-year-old Nicholas 
Brooks has been convicted 
of murdering his girlfriend, 

33-year-old fashion designer Sylvie 
Cachay, and sentenced to 25 years 
in prison. Hotel staff found Cachay’s 
body in the bathtub of the room in 
which she had been staying. There 
was some evidence that pointed to 
a violent death, but what ultimately 
got Brooks convicted was his body 
language—especially of his face—
and the movements of his hands…

CCTV footage shows the young 
man standing in the hallway waiting 
for the elevator just minutes after 
his girlfriend had died. He is pacing 
back and forth, running his fi ngers 
through his hair. “It’s a clear sign of 
extreme insecurity and fear,” says 
human behavior expert Patti Wood. 
The perpetrator also wipes his face 
with his hands twice, rubbing from 

THE REAL 

HOW BODY LANGUAGE
TURNS YOUR FACE INTO

A TRAITOR

the center outward. “He is trying to 
wipe away the guilt and assume a 
facial expression that looks neutral,” 
says Wood. Brooks puts his hands 
on his stomach and doubles over. 
“He is so disgusted that it makes 
him sick to his stomach.” He also 

places his hand on his neck again 
and again. “He knows what a bad 
situation he’s gotten himself into. 
Frustrated, he looks for a way out 
and thinks about what to do next.” 
In court, Brooks sits for hours with 

his hands folded, at times raising
them to cover his mouth. “People
behaving like this have something
to hide—a dark secret that no one
should ever find out.” Based on the
testimony given by body language
experts and medical professionals
in addition to their own impressions,
the jury concludes that Brooks had
strangled and drowned Cachay.

Because the deciphering of facial
expressions and physical gestures
is so very effective, more and more
interrogation specialists are using
facial analysis to elicit secrets from
their suspects. One of the leading
experts in the field of face reading is
Eric Standop. Here he explains what
the most common gestures reveal,
which details matter, and how you
can identify what others really think.

JUST 5 GESTURES IS ALL 
IT TOOK TO PUT NICHOLAS 
BROOKS BEHIND BARS 

FOR 25 YEARS

http://bit.ly/facereadingintro@
INTRO TO FACE READING VIDEO
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Rubbing an eyebrow as though lost in thought
means the brain is working very hard. It is
checking: Does what I am experiencing or

hearing tally with my own mindset?

Rubbing our eyelids blocks our sight and says: I don’t want to see
anything. If only one eye is touched, the person usually wants to
avoid contact with whoever is talking to him. If he runs his index

finger along the lower lid from the inner corner to the outer corner,  
it signals fatigue and exhaustion. But if a person rubs his eyebrows, 

he may be suffering from a migraine.

…talk about it. If your fingers are covering
your mouth, as in this picture, it indicates that
the following words are going to be unpleasant

or even embarrassing. This gesture is often a
preliminary sign of an impending apology.

If someone
touches her
temple—one
of the most
vulnerable
parts of the
face—she
either wants
to protect
herself or
mobilize her 
strength.

Covering your mouth 
with your fist often 
means you have a 
secret to conceal.

Does it add up?

Blind spot

I don’t want to…



If we obstruct our 
eyes, it can signify 
disbelief, doubt, or 
an attempt to avoid 
a situation.

If this gesture lasts no longer 
than 10 seconds, it may have a 
different meaning: It can also  
be a sign of well-being.

Fear? Never heard of it! I am the top brass here and 
what I say goes! Placing your hands behind your 

head is one of the best-known dominance gestures.  
It is used almost exclusively by men—particularly by 
bosses and superiors during interviews or meetings. 

The raised arms show: I have no fear sweat. They 
are a symbol of self-assurance, strong leadership, 

and superiority.

I’m the boss

Placing one hand in the other with a slightly tilted face 
resting on them: This is a typically feminine pose that 
looks like someone is listening but in reality it’s meant 

to elicit more attention. If men use this gesture,  
it can seem overly feminine and irritating.

Look at me!
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If the hand goes to the throat, beware: The gesture is not simply a sign of discomfort. 
It means a person feels as if someone is going for his jugular, so he has to react 

quickly and energetically. In the context of a conversation, it usually indicates that 
he is about to verbally barrage his counterpart—in other words, mount an attack. 

Men may also reinforce this gesture by loosening their tie.

Now it’s your turn…

If a woman combs her fi ngers 
through her hair, she has a bad 
feeling about something—she’s 

grappling with anxiety or worries. 
Running her fi ngers through her 

hair provides a sense of security.

Don’t worry

When someone combs her hair 
with her fi ngers, it often goes 
hand in hand with a hold the 
neck. (See “Did she lose?” 

on page 44.)

Frustrated?

Grasping the throat is a gesture almost 
exclusively exhibited by men. Generally, 
women tend to take hold of their throat 

less often, and if they do so, it’s only 
briefl y and rather tentatively.

It’s a man thing
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What makes people put a hand on their neck? For those struggling with stress, 
insecurity, unease, or slowly burgeoning panic, this caress is soothing and 
can calm them down. Men will usually tend to grab the side of their neck. 

Women usually run a hand over a necklace or touch the collar of their blouse. 
What applies to both: Once people feel more comfortable, they’ll remove 

their hand from the neck area. 

How do we combat

It’s never a single touch that exposes a con man. But when it 
comes to the Pinocchio gesture, this is one of the surest signs 
that someone is trying to pull the wool over your eyes. Reason: 
When a person is telling a lie, his blood pressure usually rises. 
That increases blood fl ow to the tip of the nose, stimulating the 

nerves there—a sensation similar to an itchy nose. The liar 
starts rubbing it. And now the key is to watch where the hands 
wander next. If they head over to the mouth or neck or they rub 

the cheeks, game over—caught red-handed! 

We can manipulate our bodies with 
simple hand contact: Placing a hand 

on the neck causes heart rate to slow 
down and blood pressure to drop—
consequently, we feel more relaxed.

Hopefully no one will hear what I’m 
saying… Talking with a hand in 
front of the mouth can mean the 

speaker fi nds his words unpleasant. 
This often occurs when a liar is 

ill prepared to spin his yarn.

If a woman places her hand 
directly on her throat, it often 
means she wants to hide some 

information or feels caught.

The grip on the nose makes 
it easier for a liar to avoid 

the gaze of the person he is 
talking to.

The liar trap

Pulse control

STRESS and PANIC?

Mumble alert

Secret alarm

Pinocchio

Scratching the back of the 
head can indicate emotional 
discomfort and great doubt. 
The person may want to say 
something but expects it will 

have unpleasant consequences. 
So be cautious when listening 
to the words that come next, 
as they’ll usually be followed 

by a confession or a lie.

Scratch that!



Lost in thought? But in what kind of thought? It depends on 
which side of the face is being touched: The right side stands for 

logic and substance and is often regarded as the masculine 
side. The left side stands for creativity and emotion and is 

considered the female side. So the particular part of the 
forehead that a person touches makes a difference 

and allows others to draw conclusions about his 
or her thoughts or feelings.

These hands serve as a boundary line 
during the course of a conversation. 
They say: Don’t hassle me. It shows 

that a person still needs time to think 
about something—those folded hands 

do not yet want to take action.

LEFT OR RIGHT?

At a distance

When we grab the back of our neck, 
it reveals a lot about our situation: 

We are frustrated because we’re facing 
a defeat. However this defensive gesture 

does not indicate whether we will 
accept the defeat or launch 

a counterattack.

Did she lose?

When we are exhausted, we often rub 
our temples. Because our subconscious 

knows: Here lie vital pressure points, 
and stimulating them can help bring 

our energy level back up.

Biting the fingernails
in conjunction with an

empty stare or lowered 
eyes signifi es stress, 

insecurity, and internal 
confl icts. However: If 
the eyes are open and 
looking off to one side, 
the gesture means the 
person is intentionally 
trying to look either 

seductive or innocent.

My battery is dead

Interlaced fi ngers placed in front of 
the chin act like a barrier. A subtler 
version of this gesture involves a cup 
held high and away from the body.

Live wire



When children don’t want to listen,
they cover their ears. Adults will

instead tug on an earlobe. It is more
subdued, but it says the same thing:
Finish up already! Either the person
has something she wants to say or
feels like she has been confronted
with way too much information.

But watch out: If someone tugs her
ear repeatedly, it could mean she is

about to get aggressive!

THE

ERIC STANDOP
A world-renowned face reader and founder 
of a face-reading academy in Hong Kong, 
Eric Standop can tell a great deal about 

 people by standing face to face with them. 
Says the expert, “We hide behind our face, 

yet our face reveals all.”

Men might grab hold of 
their hair or run their 
fi ngers through it or 
play with their beard, 
and women twirl hair 
around their fi ngers. 
Why? It literally gives 
us something to hold 

on to. Such movements 
can help reduce stress 

and discomfort.

Keep me 
grounded

EXPERT

Getting aggressive?

Those who purposefully run 
their fi ngers through their hair 
may be employing the gesture 
as a sign of strength, because 
this conspicuous movement 
appears aggressive and 
attracts attention.
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New B
in the 
One of the biggest invasions of the past few decades is taking place in some 
European cities—yet most of the residents don’t even realize it’s happening. 
iD digs up the dirt on the new rulers of the urban underground: wild rabbits.
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T
he location could be better. And at fi rst 
glance the size is nothing to write home 
about. The new building site offers just 
625 square feet of space situated right 

in the middle of two four-lane roads and in the 
shadow of three large apartment towers. Yet the 
new residents feel happy and contented here. 
Because for this colony of 20 wild rabbits, the 

own Hamburg, Germany, 
ditions. Like the millions of 
rabbits, these also prefer 
of the big city to the peace 
tryside. But why? What is 
ore bunnies to big cities? 

APARTMENT INSTEAD 
HOUSE
Hundreds of thousands? 
y how many wild rabbits 

the country to the city in 
r, the fact is: In the parks, 
nd traffi c islands of some 

metropolises, the number 
ocketing. The tunnels and 
underground structures, 
feet deep, extend across 

ugh the subsurface of the 
c on the next page.) “The 
that there are good living 
n areas,” explains wildlife 
r. The advantages for the 
rphs: Whereas the rural 
notonous monocultures, 
s can fi nd a diverse array 
ng all manner of garbage. 
oncrete blocks and utility 
protection from predators 
 and the ground is much 
country, making it perfect 
ranean housing systems. 

any’s Goethe University 
 fascinating observation: 

wild rabbits, like humans, 
oups or even in individual 
cities while counterparts 
s will form large families 
ore than 50 members.
any wild rabbits have yet 
es and how they’ll spread 
cape. But these animals, 
uthern Europe and moved 
0 years ago, are masters 
g they’ve already proved 
ild rabbits were released 

today 300 million live on 
mbering humans 13 to 1…



Where the wild things are
Wild rabbits are among nature’s most impressive 
builders: Their tunnels can be up to 130 feet long 
and extend down to 15 feet beneath the ground. 
The subterranean apartments can accommodate 
up to 50 animals. But their effi cient excavations

can result in uprooted trees, leading to problems 
on the surface. And in cities situated along rivers 
the consequences can be even more dangerous: 
There rabbits dig their labyrinths into the dikes, 
causing the protective walls to become unstable. 

TRAPDOOR
The empire of the wild rabbits can grow 
to become as large as 30 football fi elds. 
But these small mammals, which weigh 
up to 4.4 pounds and are most active at 
dawn and dusk, rarely venture more than 
2,000 feet from their home. The system 
of burrows has a shallow main entrance 
and secret entrances that are dug almost
vertically into the ground. So if a rabbit
has to flee, it can simply fall into a hole.

ALARM SYSTEM
When a rabbit on the surface
discovers a predator—such as
a fox—it will violently thump
the ground with its hind legs.
This vibration alarm warns the
rabbits below the surface that
danger is near, so they know to
stay hidden in their underground
network of cavities and tunnels.

NESTS
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NURSERY
Females dig a well-hidden tunnel far off 
from the main building. This leads to the 
nesting burrow where they’ll bring their 
young into the world. This portion of the 
rabbits’ warren is particularly well padded 
with moss and fur from the mother’s belly. 
These nurseries get a lot of use because 
rabbits give birth up to seven times a year.

STRICT ORDER
A hierarchy prevails in rabbit warrens. 
An alpha male and an alpha female are 
the leaders of the group. Researchers 
have found that the animals at the very 
bottom of this hierarchy have poorer 
immune systems than the rest.

4 WEEKS IN THE NURSERY
Rabbits weigh just 2 ounces at birth. 
Newborns are blind, deaf, and hairless. 
They are nursed by their mothers for 
three weeks and are weaned by the 
time they reach four weeks of age.

BUILDING MATERIAL
Rabbits are choosy builders—they 
won’t burrow just anywhere. A good 
building site would consist of loose 
soil with a high proportion of sand. 

THE PORTAL TO THE UNDERWORLD…
…has a diameter of 6 inches.

1,000 SQUARE FEET
Rabbit tunnels can be up to 130 feet long 
and 15 feet deep. This network of tunnels 
and burrows, which is known as a warren, 
can extend for an area of 1,000 square feet. 
The ideal site for the builders is a semi-open 
area with hiding places: wooded hillsides, 
dunes, railroad embankments, and the like.

GOING 25 IN A 15 MPH ZONE
When rabbits are fl eeing danger, they can reach 
speeds of up to 25 miles per hour. What’s more, 
they can jump over obstacles up to 20 inches tall. 
Running rabbits leave distinctive Y-shaped tracks:  
Their front paws touch the ground fi rst, then their 
hind paws touch down ahead of the front paws.
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P
rologue: Should the Vatican 
have a bank at all? Can this 
bank invest money, provide 
loans, and charge interest? 

According to the Bible, no—and to 
this day there is still an official ban 
on interest. Unofficially, however, 
toward the end of the 19th century 
the Vatican started lending money 
to the Roman nobility—at interest. 
“Aside from the irony of lending the 
funds of the faithful to the very rich, 

it also indicates something else,” 
says journalist and author Fidelius 
Schmid. “The Church was no longer 
concerned about the prohibition on 
usury, which was cultivated through 
the centuries and forbids Catholics 
from accepting interest payments.”  

It was the start of one of the dirtiest 
stories in the history of the Catholic 
Church. For not only did the Vatican 
Bank, which was founded in 1942, 
abandon its Christian values, it also 
broke numerous secular laws—and 
was ultimately responsible for the 
death of many people. 

It began with a deal with the devil. 
It had been Italy’s dictator, Benito 
Mussolini, who laid the foundation 
for the creation of the Vatican Bank. 

On February 11, 1929, he and Pope 
Pius XI finalized a pact: The Church 
would recognize the fascist regime, 
which gave Mussolini such a strong 
boost in popularity that most Italians 
would later voluntarily follow him as 
he took Hitler’s side in World War II. 

In return, the Vatican was promised 
its sovereignty as an independent 
state—and received 1.75 billion lire. 
This money was taken care of by a 
Special Administration of the Holy 
See—with great success: Until the 
outbreak of World War II this Special 
Administration, which was headed 
by a genius financial adviser named 
Bernardino Nogara, increased the 
money twentyfold with speculative 
transactions and shell companies. 

Soon however, the simple tools of 
the Special Administration were no 
longer adequate. That’s because it 
was not prepared for major crises—
and the biggest crisis that could be 
faced was World War II. Up next, a 
drama in five acts…

Mafia murders, Freemason conspiracies, and entanglement in the most powerful 
money-laundering cartel of the modern age: Since its inception, the Vatican Bank 

has been at the center of a number of unbelievable scandals. iD presents the 
chronology of one of the greatest crimes in history, in five acts…

GOD’S
SLUSH
FUND

“I’ve never seen anything like the abysses I peered into at the Vatican Bank.” 
Hermann Josef Abs, former chairman of Deutsche Bank
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Before today, none of the cardinals 
even knew that this room existed. 
Behind heavy doors is a long table. 
At the head of the table sits a stout 

man with a beard. His expression is serious. 
Bernardino Nogara is akin to a treasurer at the 
Vatican—and what he has to say will change 
the Catholic Church forever: “Hitler will lose 
the war.” He warns something must be done 
fast so the Church’s treasures in Germany do 
not become the Allies’ spoils of war.

A few days later, on June 27, 1942, that 
something happens. Nogara convinces Pope 
Pius XII to phase out the Vatican Bank under 
the name Istituto per le Opere di Religione—
transforming the innocent asset-management 
system of the Church into a shadowy network 
that branched off into more than 70 banks in 
only a few years. It was a brilliant move that 
made the Vatican Bank virtually invisible as a 
financial institution, which meant that even 
during the war large amounts of money could 
be moved across borders. At the same time, 
Vatican speculators proceed to undermine the 
global economy by investing billions in the 
purchase of blocks of shares. They use shell 
companies to hoard shares in the Generali 
Group insurance company, defense company 
Finmeccanica, auto manufacturer Alfa Romeo, 
oil giant Shell, General Motors, IBM, and the 
pharmaceutical company Serono (later one of 
the most important manufacturers of the birth 
control pill). But why bother with all this? The 
answer is camouflage. The special role of the 
Vatican Bank had long since stopped being a 
salvager of Church property—it had become 
a lucrative business model: the perfect tool to 
launder money for the Mafia around the world. 
However, the first sin of the “Bank of God” 
involved truckloads of Nazi loot appearing at 
its headquarters in Rome…

WHAT’S REALLY 
BEHIND THE  
VATICAN BANK?

ACT I



“Remember your
oath,” shouts the
commander of the
Swiss Guard to his

men. “You must not ever talk
about this here.” He points to
dozens of crates that are now
being unloaded from a truck
and carried into the Bastion
of Nicholas V—home of the
newly founded Vatican Bank.
The men stay silent but they

DID THE 
VATICAN BANK 
HIDE NAZI GOLD?

Protestant Serbia. Particularly 
in Croatia, the puppet dictator 
Ante Pavelic oversees a brutal 
regime on behalf of the Nazis, 
resulting in the murder of up to 
750,000 people—mainly Jews 
and Romani. The Ustaše, as the 
dictator’s brutal militia is called, 
is responsible for the slaughter. 
Its men plunder the possessions 
of their dead victims, hoarding 
millions By the end of the war, 

vast collection 
llings, jewelry, 
worth around 

d starts looking 
sport the riches 
s without being 
at is where the 
me into play—
blished for just 
se three years 

e Nazi treasure 
oncealed in the 
e Vatican Bank 
ally absorbed 
hurch. In 1999 
t survivors tried 
e Istituto per le 
Religione, but 
ution remained 
rative. The case 

missed in 2007; 
k is part of the 
gnty of the Holy 

thus immune. 
cial status soon 
o dealings with 
erworld…

GOLD
ay, the Vatican is alleged 
ntain jewelry, gold bars, 
ious gems that the Nazis 
n from their dead victims.

ACT II



It should only be a simple search
warrant—for the villa of the fascist
Licio Gelli. But in the end, none of the
investigators could have anticipated

what would fall into their hands. It was a list of
962 high-ranking members of a Masonic Lodge
that secretly ruled Italy: Propaganda Due (P2).
The difference between P2 and other lodges:
P2 is purely political. Its goal is an authoritarian
state—and unrestricted rule by the powerful.
Its tools: bomb attacks, for which leftist groups
are blamed. Nearly 1,000 people from the world
of politics and business are members of P2—
including ministers, judges, and generals. The
Lodge is also supported by the CIA—with an
annual payment of $10 million. Furthermore,
121 members of the Church are connected with
P2—even though membership in a Masonic
Lodge is punishable by excommunication. And
among the 121 Church representatives in the
secret society are almost all the leaders of the
Vatican Bank—as well as its main adviser and
financial manager, Mafia man Michele Sindona,
and his successor, Roberto Calvi, who’d come
to be known as “God’s banker.” It is an unholy
trinity: The Vatican Bank, the CIA, and Mafia
influence the politics of nations in the Lodge.
When P2 implodes in 1981, the public finds out
for the first time that a secret society ruled them.
P2 is outlawed. But the Vatican Bank fears no
fallout. It has even survived a rebellious pope…

On September 2, 1957, Michele
Sindona enters the Grand Hotel Et
Des Palmes in the Italian city of
Palermo. Two bodyguards check

the lawyer for weapons before he meets the
crème de la crème of the criminal underworld.
In a luxury suite sit representatives of the U.S.
and Italian Mafias—rulers of drugs, weapons,
and prostitution. “How can we launder millions
of dollars?” they ask Sindona. “Don’t worry,”
he replies. “I have a plan.”

At the center of the plan is the Vatican Bank.
Sindona isn’t just a lawyer, he’s also a banker.
From his own financial institution, he transfers
Mafia money to the Vatican Bank—and then
on to an escrow account abroad. So indirectly,
the Vatican washes the blood and cocaine off
the Mafia’s banknotes. For this crucial service
the Vatican Bank collects a hefty 15%, a high
commission that says “Don’t ask questions!”
Insider Marcello Bordini later testified: “It took
place every day, and the sums were very high.
The method was utterly primitive and criminal.”
And yet it still works to this day…

These financial transactions are only the
beginning of the alliance between the Vatican
and the Mafia. Sindona is a guest of the Holy
See’s bank so often that Pope Paul VI makes
him a financial adviser: “I was told, Michele
Sindona, that you have been sent from God.”
Sindona immediately gets to work: He merges
all the semilegal and illegal assets to enrich
himself and the Vatican. The cash flows of his 
two clients, the Mafia and Vatican, soon unite 
into a mighty river. But this was only the first 
step for Sindona and the Vatican Bank…

DID THE VATICAN
BANK COORDINATE
SECRET MURDERS?

WAS THERE A
SECRET MAFIA-
VATICAN NETWORK?

CLEAN SLATE
The bank is officially separate from the Vatican. 
So the pope is always innocent.

HEADQUARTERS 
The Vatican Bank is located 
in the Bastion of Nicholas V.

ACT III

ACT IV
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ULTIMATE SACRIFICE
ohn Paul I was elected pope on 
ugust 26, 1978—and died just 

days later. His death remains 
ystery. Did he fall victim to a 

nous conspiracy?

She opens the door a crack and peers 
into the pope’s bedroom. The light is 
on, but nothing stirs. Sister Vincenza 
Taffarel has been Pope John Paul I’s 

housekeeper for 19 years, and he hadn’t ever 
overslept. When she enters, she fi nds him in bed. 
His face is distorted, and his rigid fi ngers are 
clasping a sheet of paper. It’s immediately clear 
to Sister Vincenza: The pope is dead. 

Even before the doctor can arrive, Jean-Marie 
Villot pays a visit. He was the Cardinal Secretary 
of State, the second most powerful man in the 
Vatican—before being dismissed 12 hours earlier 
by the pope for being a member of the P2 Lodge, 
as were nearly all the leaders of the Vatican Bank. 
Just after Villot arrives, the paper clasped by John 
Paul I disappears—along with a bottle of blood 
pressure medication that was on his bedside table 
and his will. Was John Paul I poisoned on the night 
of September 28, 1978—just 33 days after being 
elected pope? A case can be made for this notion. 
By the end of the 1970s, the Vatican Bank was 
the cash cow of the Freemasons and the Sicilian 
Mafi a. But John Paul I was a staunch opponent of 
the fi nancial institution. He knew about the dirty 
dealings that the bankers Michele Sindona and 
Roberto Calvi conducted behind the smoke screen 
of the Church—and he wanted to end this when 
he became pope. A mistake he paid for with his 
life? The bottom line: Villot reverses his dismissal, 
prevents the dissolution of the Vatican Bank, and 
manages to conceal the alleged murder of the 
pope by forbidding an autopsy. When asked why, 
he cites canon law. But this too is a lie…

DID THE VATICAN 
BANK KILL POPE 
JOHN PAUL I?

ACT V



“Giorgio Ambrosoli?” asks a voice
from behind. As Ambrosoli turns
around, it’s just before midnight
on July 11, 1979. Three men stand

in front of him. “Yes?” confirms the lawyer—
and realizes fractions of a second later that
he has just signed his own death warrant.
Four bullets strike his body, and Ambrosoli
falls to the ground dead.

The Vatican Bank’s biggest scandal so far
is like the end of a Shakespearean tragedy:
Everyone dies. The two dark protagonists of
this drama are Michele Sindona and Roberto
Calvi. While attempting to bend the laws of
the financial world more and more, their greed
triggers a crisis that plunges powerful banks
into an abyss: banks through which numerous
illegal transactions were executed, which had
the Vatican Bank as their main shareholder.

Independent investigators are summoned
to the scene—such as Giorgio Ambrosoli.
He was appointed as a liquidator for one of
the banks controlled by Michele Sindona and
he discovered unusual payments there that
had been handled through the Vatican Bank.
He threatens to reveal what many had long
suspected: the Mafia’s money laundering, the
involvement of the Vatican Bank, and the role
of Michele Sindona. After all, Sindona is the
one who hires three killers. But their victim,
Giorgio Ambrosoli, is just one of many deaths:
Everyone who got too close to the secrets of
the Vatican Bank was murdered—and even
the protagonists themselves died in the end.
Sindona was sentenced to 25 years in prison,
where he died in 1986 of cyanide poisoning
after announcing he’d give an interview about
the Vatican Bank. Roberto Calvi had been
found hanging from Blackfriars Bridge in
London in 1982—he’d wanted to come clean
as well. These two bankers made a deal with
the devil—and finally paid the price for it.

The Vatican Bank has not changed much.
The latest scandal was in 2014. Though Pope
Francis urged the bank to be more transparent,
even he won’t be able to open all the doors.

HOW MUCH BLOOD
IS ON THE HANDS
OF “GOD’S BANK?”
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WHO HAS THE

“RIGHT 
OF WAVE”?

THE NEXT BIG THING
This surfer and the one to his left have 
no chance of catching this wave. They 
have started to paddle out toward the 

nearest mountain of water. 

HOLDING OFF
The surfer in red (with a blue board) 
has a bad starting position. He is too 
far away from the breaking wave and 
so pulls up his board to avoid getting 
caught up in it.
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Surfi ng the at times 60-foot-high monster 
waves of Hawaii is a life-threatening sport, 

not only because falling off your board means 
being swallowed by thousands of tons of water 
and possibly drowning, but also because surfi ng 
the crowded waves means risking a crash with 
fellow thrill-seekers. Due to starting speeds of 
40 miles per hour, the pointed boards pose real 
health risks. That’s why the same right-of-way 
rules apply to all the waves in the world. Only 
the surfer closest to the breaking wave’s crest 
can start riding the wave. In this photo that’s the 
surfer in the blue T-shirt on the far right. All other 
surfers must sit out this wave (see green board) 
or take a gamble that the surfer who has priority 
won’t make the wave, which is why some paddle 
parallel to the wave (yellow board).

TERMINATION
The surfer in red (with a green board) realizes 
that the surfer in blue has taken on the right of 
way and breaks off his attempt. 

FREE TO RIDE
The surfer in blue has the right of way and 
is paddling with the wave, ready to ride it.

RULE BREAKER
Although the surfer in blue has priority, 
the surfer in white (with a yellow board) 
is paddling along the wave and muscling 
in on the right of way.

AMBUSH POSITION 
The surfer in green is waiting to 
see if the surfer in front of him 

can catch the wave. If not, it will 
be his turn to paddle in. 

&answers
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foraging flights need to be
completed by one bee colony

to cover the entire annual
requirement of pollen—

which is 65 pounds.

1,500,000

Every day farmers spray pesticides on 
their crops to protect them from insects 
and diseases. In the U.S. alone, over 
1 billion tons of pesticides are used per 
year. But that could soon become a thing 
of the past, because a  company called 
Bee Vectoring Technology has found a 
natural alternative to  pesticide: bees. 
A specialized tray containing organic 
pesticide made of a powdered fungus 
is placed at the entrance of a beehive. 
As they exit the hive the insects brush 
up against the powder, which is totally 
harmless to them. They carry it on their 

ARE BEES 
THE BETTER 
PESTICIDE?

fuzzy bodies and distribute it to the 
local flowers, thereby inoculating their 
eventual fruit against diseases. It takes 
300 bees and 18 grams of the powder 
to protect around 10 million plants.

The honeybee can reach a top speed of 
20 miles per hour during its excursions. 
To achieve such velocity, its wings beat 
approximately 12,000 times per minute. 

Bees carry pollen back to the hive on their bodies and 
in pollen baskets, which are small indentations in the 
insect’s hind legs where pollen can be stored. 

Juvenile worker bees will spend the 
beginning of their careers as brood 
nurses tending to the hive’s larvae. 
Once they get a bit older their only 
job will be to go on foraging flights.
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More than 1.2 trillion bricks are produced worldwide 
each year. Until now, during the course of this production 
800 million tons of the “climate killer” carbon dioxide 
are emitted annually. Now thanks to a new method, the 
production of one of the world’s oldest building materials 
is ready to be made much more environmentally friendly. 
The basis for this innovative brick is sand, which gets 
placed in a mold along with bacteria. The bacteria are 
fed with a nutrient solution that contains calcium, which 
triggers calcifi cation in the microorganisms and thereby 
causes the sand to harden. It takes two to fi ve days for a 
brick to be fi nished, the same amount of time a regular 
brick would have to be fi red in a kiln. But the new process 
does not require high temperatures, and the liquid can be 
reused as a fertilizer thanks to the deposits of bacteria. 

CAN YOU BUILD A HOUSE 
WITH BACTERIA?

Where will the first 
invisible train travel? 
For anyone who has ever been worried that trains disturb the idyllic 
landscape through which they pass, a new high-tech project in Japan 
should be good news. The fi rst “invisible trains” should start taking 
to the tracks there in 2018. The trains are intended to blend into the 
landscape like chameleons do. But just how exactly does that work? 
Thanks to a mixture of transparent and refl ective materials, the trains 
can mirror the colors of their surroundings as they streak through the 
landscape. Seven trains each with eight wagons will begin operating 
in Tokyo between 2018 and 2019. The investment sum required by 
the project amounts to more than $86 million. 

What do trees tweet?
More than 300 million people use the social-networking service 
Twitter each day. Lately, this has even come to include a few trees. 
As part of a study on the climate in German forests some trees were 
outfi tted with monitoring devices and set up with Twitter accounts. 
They independently tweet their vital statistics, such as evaporation 
and water fl ow, conveying messages like “I am thirsty.” The trees’ 
equipment includes sensors and measuring instruments and even 
a WLAN connection. In addition to the fi rst test trees in Germany, 
there are also tweeting trees in the Netherlands and Belgium. They 
raise awareness of climate change and its consequences for trees. 
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CAN A FOREST FIRE BE 
EXTINGUISHED WITH 
SOUND WAVES?
It takes a certain amount of time for fi refi ghters to reach 
the location of a blaze after being alerted about it. In that 
time a device called the Firesound might have already 
done the heavy lifting—without even using any water. 
Although still in its conceptual stages, the 3-foot-wide, 
1-foot-tall drone can be used to patrol parks and forests. 
If it discovers a fi re that’s just breaking out, it emits low-
frequency sound waves to snuff out a small fi re before 
it can grow by moving just enough air to deprive the fi re 
of its fuel, effectively starving it. Most of the Firesound’s 
components already exist, so it should not be very long 
before these vigilant electric drones are up and running.

A sneeze can travel as fast as 100 miles per hour—equivalent
to the speed of hurricane-force winds. Such energy is necessary

to get rid of all the particles that are irritating the nose.
If the number of particles is too large, then we need

to sneeze multiple times. That’s because when the
sneezing reflex is triggered, the volume of air

in the lungs and pharynx is compressed
and the pressure that’s required

to eject them all with just one
sneeze would be too great.
Pressure is the reason you
should not stop a sneeze by

holding your nose, since the
pent-up pressure can escape
into the middle ear and cause

damage there.

DO 
ELEPHANTS 
KNOW WHO 
THEY ARE?
Researchers have been able to demonstrate 
that elephants have an awareness of the self, 
as illustrated by the mirror test. When they are 
confronted with a mirror, most other animals 
will frequently mistake their own refl ection for 
a cheeky conspecifi c that is imitating them. 
Not so with elephants: In an experiment three 
elephants had a white cross painted on their 
forehead and were then shown a large mirror. 
One of the elephants, whose name is Happy, 
began repeatedly touching her trunk to that 
spot on her head—not on the mirror image. 
It was an unmistakable sign that Happy had 
recognized herself. Researchers associate 
mirror recognition with complex social lives. 
Playful pachyderms have even been observed 
taking a tourist’s camera to snap an “elphie.”

WHY DOES A SNEEZE RARELY COME ALONE? 
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Brainteaser

Solution from the March 2017 issue: Only one of the children 
has lied about who broke the window—Dustin. Although he is 
actually a pretty good soccer player, he still broke the window.

As he is approaching a festival, Thomas notices an 
attendant who allows people to enter without a ticket. 
To the fi rst visitor the attendant says “18,” whereupon 
the  visitor responds “8” and is let in. To the second 
visitor the attendant says “14,” to which this  visitor 
also responds “8” and is then admitted. To the third 
visitor the attendant says “8,” whereupon this  visitor 
responds “5” and is also admitted. Now Thomas has 
stepped up to the gate, and the attendant says “7.” 
What number must Thomas respond with in order to 
be admitted to the festival without a ticket?

The solution will appear in the next issue, on stands May 26, 2017.

PHOTOS: Mike Coots; Shutterstock; Fotolia; NSA (2); PR (5).



INVISIB

NAME: Diego Reyes
AGE: 23
CITY: Santa Fe, NM

OCCUPATION: medical student
NETWORK: Facebook, Twitter
HOBBIES: soccer, BMX

NAME: Julian Reed
AGE: 36
CITY: Minneapolis, MN

ONLINE?

HOW CAN I MAKE 
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It takes only a few seconds: A security 
camera captures your movements, then 
the latest software scans your face and 
looks for your identity on the Internet. 
It won’t be long before everyone has 
access to this technology—so anyone 
will be able to spy on anyone else. Even 
the most personal information becomes 
accessible. What can you do to protect 
yourself against ubiquitous surveillance?

BLE

OCCUPATION: engineer
NETWORK: none
HOBBIES: fi shing, mountain climbing

NAME: Steven Keller 
AGE: 44
CITY: New York, NY

OCCUPATION: fi nancial consultant
NETWORK: Twitter
HOBBIES: unknown

UNIDENTIFIABLE
It takes more than just a hat 
and sunglasses to fool facial-
recognition software. One 
effective strategy: Tilt your 
head more than 15 degrees to 
one side. But if the software 
does identify you, it can mine 
information about you from 
various databases and the 
Internet. This might look like 
the examples shown here.

MYSELF 

 iD EXPERIMENT



J
ason Reilley was only asleep on the park bench 
for a brief moment when two policemen wake 
him up and ask him for his ID. The 35-year-old 
claims to have left it at home. No problem, the 

offi cers reply, and Reilley fl ashes them a smile—but only 
for a brief moment, until he sees one of the offi cers pull 
out his iPad: “We are just taking a quick photo of you.” 
About a minute later, Reilley is led away—in handcuffs. 
The information on the screen leaves no doubt: The man 
on the park bench is wanted for auto theft.

What sounds like science fi ction has already become 
a reality in San Diego County: Police offi cers in this part 
of Southern California use FaceFirst software while they 
are out on patrol to identify offenders. Just a look at the 
camera of a tablet computer, a quick scan of databases 
comparing the face in the snapshot to millions of photos 
on the authorities’ wanted lists, and then fi nally—a hit. 
Offi cers know whom they’re dealing with at the touch of 
a button. And facial-recognition software is increasingly 
becoming used in conjunction with biometric identifi ers. 
But it’s not only government entities who are interested 
in tracking down our identities—soon anyone will be able 
to make use of such technology…

HOW MANY SURVEILLANCE CAMERAS ARE
THERE IN AMERICA?

The fact is: We are all constantly being fi lmed. In the 
U.S. alone, there are currently more than an estimated 
30,000,000 surveillance cameras—that’s approximately 
one for every 10 people in the country. Between offi cial 
cameras and those of private citizens and businesses, 
cameras are watching pretty much every step we take. 
The recorded material is not deleted for months on end. 
And the presence of cameras is so pervasive that rarely 
are signs posted warning that cameras are in use. The 
cameras are rolling inside apartment buildings, doctor’s 
offi ces, and at most intersections—the quality is now so 
good that people and their actions are visibile in detail. 
And with the right software, people are also identifi able! 
Innovative programs like FaceFirst, ForensicaGPS, and 
NeoFace automatically analyze faces and compare them 
against comprehensive databases of images. But how 
does facial recognition work?

First, investigators need a photo or a video recording 
of a person. This can be anything from a video uploaded 
to YouTube or a photo on Facebook. Within milliseconds 

“New recognition 
software makes 
it possible for 
every person to 
be tracked for 

the rest of his or her life. 
It enables governments to 
identify their citizens and 
 monitor their every move.”

DR. MARK GREGORY
SENIOR LECTURER IN NETWORK ENGINEERING AND 

INTERNET SECURITY AND PRIVACY AT RMIT UNIVERSITY 

IN MELBOURNE, AUSTRALIA

the software creates a mathematical code for the face 
called a “faceprint.” Depending on the software, up to 
80 different facial points are used to calculate various 
characteristics (see examples at top right). Especially 
important: the distance between the eyes, the width 
and length of a nose, the shape of the cheekbones, 
the depth of the eye sockets, and the shape of the 
chin. The faceprint is then compared with photos 
in the police database. FaceFirst makes millions 
of comparisons per second. The program shows 
the best hits—and in contrast with other systems, 
even indicates a probability level for each match.

WHICH FEATURES REVEAL MY FACE CODE?
Identifi cation becomes more diffi cult when a photo 
is of poor quality (not enough pixels, too blurry or too 
dark), when it shows a face that’s tilted to the side or 
turned away, when strong facial expressions are being 
exhibited (e.g., when someone is screaming), or when 
there are concealing elements (hat, sunglasses, etc.).

But there’s additional software to help in such cases: 
FaceFirst works with partners such as Cognitec to 
provide features like the ability to remove a person’s 
beard and thus obtain a more accurate image of the 
face. And ForensicaGPS can calculate a 3-D model of 
the frontal view of a face based on a photo of the side 
profi le of the face (see page 66). With all this technology, 
split-second identifi cation is becoming more and more 
accurate—match rates have tripled in the past fi ve years.

“If someone asks me: ‘With these cameras around, 
do I still have privacy?’ my answer is, ‘No, you >
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HOW DOES DIGITAL 
CAMOUFLAGE WORK?

, p
U.S. have been making use of the
FBI’s Universal Face Workstation 
to track down criminals. Using a 
faceprint, the system compares 
new images (from a surveillance 
camera, for example) with more 
than 12 million photos in the FBI 
database. The software calculates 
a faceprint on the basis of 37 points 
and the distances between them.

If the woman in the photo to the left were 
a friend of yours, you would most likely 

recognize her. But facial-recognition software 
would not. “Computer vision dazzle” (CV dazzle) 
is what artist Adam Harvey calls his strategies 
for disrupting facial-recognition systems. Why 
the effort? “There are surveillance cameras on 
every corner in New York. But no one can tell me 
who gets to see these images or what gets done 
with them. Millions of people post their photos 
online. Facebook has long had the technology to 
scan through them for a particular face. Though 
this has security benefi ts, it can also be abused. 
We should be able to defend ourselves from this, 
but in some places it’s illegal to wear a mask in 
public.” By the way: There are programs that can 
identify people even if they’re wearing a hat and 
sunglasses. (Faces are still recognizable despite 
being 30% obscured.) A more effective strategy 
is to tilt your head 15 degrees to the side.

BRIDGE OF THE NOSE
Most faceprints are based on one central point:
the bridge of the nose. From here, the length
of the nose as well as the distances to the eyes,
mouth, and chin are calculated. If you obscure
the bridge of your nose, it’s enough to sabotage
facial-recognition software.

SKIN TONE
In order to recognize shapes, for example the
shape of the cheekbones, the software analyzes
skin tone in addition to the face’s major features.
Wearing contrasting colors (like the black and
white face paint on the left) confuses detection
software. It’s best to use irregular shapes.

SYMMETRY
You can break up facial symmetry using different
hairstyles and the application of colors. These
methods can cause almost any facial-recognition
identification program to fail.

SPORT A 
FULL BEARD

LONG HAIR 
IN YOUR FACE

HAT AND 
SUNGLASSES

TILT HEAD 
TO ONE SIDE

HOW CAN I 
LEGALLY OUTSMART 

A SURVEILLANCE
CAMERA?

XX

HOW IS MY 
FACEPRINT 

CALCULATED?
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Until recently, photos taken in
profi le (1) were virtually useless 

for facial-recognition purposes. Today, 
ForensicaGPS software can translate 
these photos into front-facing images. 
The program codes up to 40 orientation 
points (2) that can be manually corrected 
where necessary. Using these points the 
system constructs a wire-frame model 
(3), which renders the outer contours. 
The program then lays the photographed 
face onto this frame (4). Thanks to facial 
symmetry, the other half of the face can 
be mirrored (5)—and the resulting 3-D 
model can be rotated so the face may be 
viewed from various angles. The frontal 
view is especially useful for comparison 
with wanted photos or Facebook photos. 
The software can place potential hits on 
the model (6) to compare facial features.

A man walks into a bank in Ohio, pulls
out a gun, and steals several thousand 

dollars. The description of the suspect: male, 
muscular, dark skin, broad nose, bald head.
Facial-recognition software fi nds what looks
to be the perfect match: Benjamin Brooks.*
The suspect is arrested. But the program got
it wrong, and of all the characteristics listed
above, only the fi rst two actually fi t. Thanks
to evidence provided by a woman a few days
later, it became clear the bank robber was
wearing a lifelike silicone mask (far right).
And under that mask was Conrad Zdzierak
(right). For around $800, he had bought a
mask called “The Player” at spfxmasks.com.
“The Ohio robbery is not an isolated incident,”
says Rusty Slusser, owner of the online shop.
“Unfortunately, there are some buyers who
misuse our masks for criminal purposes.”

HOW CAN ALMOST ANY 
PHOTO REVEAL YOUR IDENTITY?

HOW DOES 
A PERSON 
TURN 
INTO 
SOMEONE 
ELSE?

CONRAD ZDZIERAK

*Name has been changed by the editors.



arrested in Ohio for six counts of aggravated robbery.
Facial-recognition software had identified him from a
surveillance video. But Brooks is innocent—and police
only ended up discovering that by chance. The girlfriend
of Polish immigrant Conrad Zdzierak had found a lifelike
silicone mask (see left) inside the apartment they shared.
And it looked very much like Brooks. After she revealed
her shocking find to the authorities, Zdzierak ended up
confessing to the robberies. He plead guilty in court and
is currently serving a 25-year sentence for his offenses.
All across the world, more and more people are using
such realistic-looking masks to obscure their identity for
the purpose of committing crimes. Oftentimes, the real
perpetrators are not caught and can continue to roam
free and break more laws. In other cases, criminologists
may not even be aware that they are working with a fake
face and thus, an erroneous image search.

These face masks, often called “Mission Impossible
masks,” originated in Hollywood. Since they are fitted
tight to the face and made of flexible material, they can
even convey some facial expressions—and they behave
almost like real skin. Such hyper-realistic face masks are
available for purchase on the Internet for about $800.
However they don’t just confer an enormous advantage
to criminals. Anyone who wants to remain undetected by
a surveillance system might look for a way to hide his or
her true identity. Edward Snowden, who is wanted in the

do not!’” says lawyer Terry O’Gorman, president of the 
Australian Council for Civil Liberties. “And you have 
absolutely no control over where the information about 
you goes.” In Europe, people have become particularly 
critical of INDECT, an EU-funded research project in the 
fi eld of intelligent security systems: “The system serves 
to monitor the entire public and private sphere,” says IT 
expert Christian Hufgard. “The intention is to create a 
surveillance profi le for every single citizen. Intelligence 
is gathered from social networks and used to create a 
profi le of a person’s movements—content is even mined 
from chats and emails.” But such technology is not only 
being used by governments—private citizens are getting 
in on the act as well.

HOW DO I DEFEND MYSELF AGAINST
SURVEILLANCE SYSTEMS?

These facial-recognition programs can only work if they 
have access to enormous databases that contain more 
than just police photos (images of suspects or criminals). 
Oftentimes a program will also scan for photos from the 
Internet. Particularly popular sources: social-networking 
sites such as Twitter, Instagram, Pinterest, and Facebook. 
More than 350 million photos are uploaded to Facebook 
every day. And profi le pictures are usually high-quality 
images—perfect for computer-assisted identifi cation. 
The people involved don’t even know that their data are 
being analyzed. This technology gives rise to a question: 
Who can make use of it? Answer: In the not-too-distant 
future, everyone. For example, FaceFirst could easily be 
installed on Google Glass and activated by just saying: 
“OK Glass, identify that face.” “People can use these 
high-tech glasses to fi nd out not only someone’s name, 
but also where they work, where they live, or how much 
money they have,” says biometrics and data protection 
expert Joseph Atick. “The information could be used to 
harass women by giving stalkers access to their address 
data, and rich people can become abduction targets.” 
Or let’s say you are on vacation, many miles from home. 
This information, in conjunction with your home address, 
would be very valuable for burglars. Even though Google 
Glass has been shelved for now, the company plans to 
revive it. Regardless, the truth is: With the right software, 
anyone could identify anyone. Experts not only criticize 
the intrusion into the private sphere, but also the potential 
errors of the identifi cation system.

There are many questions to deal with. For example, 
Hufgard wonders: “What happens if a citizen becomes 
associated with the wrong profi le?” Benjamin Brooks* 
knows how that feels: The African-American man was 

“If someone asks 
me: ‘With these 
cameras around, 
do I still have 
privacy?’ my 

answer is, ‘No, you do not! 
And you have absolutely 
no  control over where 
the  information about 
you goes.’”

TERRY O’GORMAN
CRIMINAL DEFENSE LAWYER AND PRESIDENT 

OF THE AUSTRALIAN COUNCIL FOR CIVIL LIBERTIES 

IN MELBOURNE, AUSTRALIA

>
*Name has been changed by the editors.
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U.S. for espionage, has inspired some rebellion in this 
regard. The NSA whistle-blower informed the public that 
people are being monitored in ways they probably don’t 
even realize. Artist and designer Adam Harvey has made 
it his goal to help people combat ubiquitous surveillance. 
He’s devised various strategies to make people immune 
to security cameras and facial-recognition software. For 
years he has been experimenting with the weak points 
of well-known systems. To block different types of digital 
tracking, he uses high-tech clothes, built-in lasers, bug-
proof mobile phone covers and electromagnetic imaging 
(distorting people and objects to prevent software from 
recognizing them). There are countless sites on the Web 
with instructions for fooling facial-recognition programs. 
The most effective tricks include: tilting your head to one 
side by more than 15 degrees, covering up the bridge of 
your nose, using asymmetrical as well as high-contrast 
elements (hairstyles, etc.), wearing a baseball hat with 
LEDs mounted to the front (they totally obscure the face), 
and wrapping a thick scarf around your neck and chin. 
But it’s only a matter of time before faceprint systems 
get better and render such countermeasures ineffective. 
That’s something Harvey is well aware of: “At a recent 
conference a surveillance technology manufacturer told 
me, ‘Even if you don’t mean to, you’re helping us improve 
our software. Your projects show us where our systems 
fail.’ Looks like I make surveillance even more effective.”
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“Once someone 
has your faceprint, 
they can get your 
name, fi nd your 
social-networking 

account, and fi nd and track 
you in the street, in stores, 
in government buildings, 
and in photos your friends 
post online. Your face is a 
conduit to an incredible 
amount of information 
about you. And facial-
recognition technology can 
allow others to access all that 
information from a distance, 
without your knowledge and 
in about as much time as it 
takes to snap a photo.” 

AL FRANKEN
SENATOR FOR THE STATE OF MINNESOTA

Facedeals is the name of a Facebook project that is based on cameras with
facial-recognition software installed in public places. When the camera films

a customer walking into a bakery, for example, it compares the image with Facebook
profile pictures to identify the customer. The person is then informed of deals that might
appeal based on his or her “like” history and may even get a personalized discount. 
Experts are sure: The collected information on purchasing behavior is worth millions. 

WHY IS FACEBOOK USING
SURVEILLANCE CAMERAS?

http://bit.ly/outsmartingfacialdetection@
HOW TO REMAIN EFFECTIVELY INVISIBLE
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They are the most powerful hunters in the universe. For billions of years they have been lurking in 
the blackness of space. They confound our understanding of the laws of nature. And no matter if it’s 
an asteroid, a planet, or a whole sun—anything that gets too close to a black hole is utterly gone… 

Space



THE VORACIOUS GIANT
Sagittarius A* is an enormous 

star devourer in the Milky Way. 
The supermassive black hole, 

which has a mass equivalent to 
4.3 million times our Sun’s mass, 

occupies the center of our galaxy. 
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THE ANATOMY 
OF A STAR 
GOBBLER
Black holes cannot be seen. 
But it is possible to locate 
them by measuring their 
effects. For example, it was 
by means of radio waves 
that in 1974 astronomers 
discovered a supermassive
black hole at the center of
our own Milky Way galaxy:
It’s known as Sagittarius A*.
(See image at right.)

Hydrogen clouds
condense into a
compact gas ball—
a star is born.

The star begins to
fuse hydrogen nuclei
into helium—thus
producing energy.

If the star exceeds the limit of 1.44 solar 
masses, its burning processes will change. 
The growing giant now starts to fuse helium 
and later on, carbon. 

Stars like our 
Sun lose their 

outer  layers at 
the end of their 

lives and give 
rise to a super-
nova explosion.  

 STATIC LIMIT
This is what researchers call the 
ergosphere, a zone around a rotating 
black hole in which all objects are 
forced into the rotational direction 
of the star eater.

 ACCRETION DISK
This is where interstellar dust and gases 
collect, which slowly rotate around the 
black hole in the direction of its rotation. 

W
henever a star 
suddenly seems 
to be in a great 
hurry, there can 

be one of two explanations: 
Either it has come too close to 
the explosion of a neighboring 
sun and was violently pushed 
away—Barnard’s star reached 
a record speed of more than 
300,000 miles per hour as a 
result of such an event—or it 
came too close to the greatest 
predator in the whole universe: 
a black hole that’s been lying 
hidden in the vast darkness of 
the galaxy for billions of years, 

NOTHING TO
SEE HERE
Black holes are 
invisible. Their 
gravity is so vast, 
they even devour 
light. They only get 
discovered when 
their gravitational 
fi eld defl ects the 
radiation of stars. 
In addition: When 
a star is eaten, its 
matter heats up 
to such a degree 
that it betrays the 
location of the 
black hole. 

a greedy fi end that mercilessly 
devours anything that comes 
too close to it. For such a star 
there is no escape: Proximity 
to the ravenous mass monster 
results in the dramatic end of 
the star’s ill-fated existence—
even as it races along at more 
than 870,000 miles per hour… 
But from where do the sinister 
star eaters draw such intense 
power to tear even entire solar 
systems to pieces?

STAR HUNTERS
The frightening fact is: Black 
holes are true serial killers. 

In essence, black holes are 
always swallowing something. 
Take, for instance, the black 
hole that’s sitting at the center 
of our own Milky Way galaxy: 
Sagittarius A* is supermassive, 
weighing 4.3 million times the 
mass of our Sun. And it has a 
tremendous appetite, regularly 
indulging in its favorite meal of 
a star with planets, asteroids, 
and gas clouds for its dessert. 
Sagittarius A* is approximately 
11.4 billion years old, so this 
insatiable hunter has probably 
eaten hundreds of thousands 
of stars throughout its lifetime. 

What causes a star to transform—and consume 
its former comrades? The answer: its mass. Every 
star must constantly fi ght against the pressure of 
its own “weight.” The energy for this struggle is 
supplied by nuclear fusion. When a star no longer 
has enough fuel for this reaction, it collapses in 
on itself. If the star is particularly massive, the 
collapse can lead to the formation of a black hole. 

FROM STAR TO 
CANNIBAL
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Stars with more than
20 times the mass of

our Sun turn into
a black hole.

Neutron stars form when the initial star
has a maximum of 20 solar masses.

Sun white dwarf

15 million miles

black holeneutron star

In the end, all that will remain of
our Sun is a compact corpse called
a white dwarf.

The star expands and now begins to
fuse heavier elements like neon and
oxygen to satisfy its energy needs.

Iron is the last element to form
via nuclear fusion. Then the core
collapses and triggers a supernova.

SINGULARITY
The entire mass of the black hole is located in a
single one-dimensional point. Here space-time is
curved into infinity. (See diagram at right.)

EVENT HORIZON
No escape: Beyond the boundary known as
the event horizon no object can escape the
gravitational attraction of the black hole—
not even light.

 X-RAY JETS
When a black hole swallows a star, the 
death struggle produces violent ejections 
of energy in the form of X-rays. 

LURING TACTICS
In order to snag a sun, all a black 
hole really needs to do is just stay 
still and wait. As soon as something 
gets too close to it, the object will be 
attracted to its unimaginably intense 
gravitational pull—and then gobbled 
up in one gulp. Any attempt to fl ee 
is now futile. Even light is no longer 
able to escape. The problem: The 
maximum speed in the universe is 
limited to the speed of light—and at 
a certain distance from the black 
hole, that’s no longer fast enough to 
escape the mouth of the star eater. 
It is this very effect that makes the 
hungriest consumers in the cosmos 

appear black in the fi rst place, even 
though in reality they are full of light. 

SAFE DISTANCE
It is reassuring to know that Earth 
does not lie in the hunting grounds 
of any black holes. The nearest star 
eater (A0620-00) lurks at a distance 
of around 3,500 light-years away—
roughly 3,500 times 6 trillion miles—
which is much too far away for it to 
be dangerous to us here on Earth. 
But just how close would our planet 
have to come to a black hole to be 
snapped up by the beast? Answer: 
It’s different for every star hunter—
depending on how great the density 

of its matter is, and therefore also 
its gravitational fi eld. The lightest—
and therefore also the smallest—
known black hole is XTE J1650-500, 
around 15,000 light-years away. It 
has a diameter of just 15 miles and 
a relatively diminutive mass that’s 
only 3.8 times the mass of our Sun. 
The density of XTE J1650-500 is 
therefore approximately 1 quintillion 
kilograms per cubic meter. By way 
of comparison: The average density 
of a human is around 1.06 grams 
per cubic centimeter. Or put another 
way: 1 teaspoon of matter from XTE 
J1650-500 weighs 1,000 times as 
much as the Great Pyramid of Giza. 

THE POWER OF
GRAVITATIONAL FORCE
Mass deforms space-time, like a stone on a rubber sheet. 
The heavier the object, the more the sheet will warp. This 
distortion affects the path of other objects in the vicinity.
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PORTERS TO THE ROOF OF THE WORLD 
Sherpas risk their lives bringing loads of supplies 
to intermediate supply stations along the route to 
Mount Everest to ensure climbers from wealthy 
nations are suffi ciently equipped with provisions, 
oxygen tanks, and climbing gear.

Current Events
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T
o this day he is considered
one of the best mountaineers
of all time: Reinhold Messner
has successfully summited

the 29,029-foot-high Mount Everest
twice—without supplemental oxygen
bottles. It’s an incredible achievement
that makes Messner world famous—
yet the luster of this accomplishment
pales in comparison with the amazing
life’s work of Lhakpa Tenzing Sherpa.
His name is almost unknown outside

Sherpas work where others battle for 
survival, basically setting world records 

as they go about their daily business. 
They’ve earned their place among the 
best athletes in the world—yet hardly 

anyone knows their names…

climbing communities, although this 
Sherpa has stood on the peak of the 
planet’s highest mountain 21 times. 
It’s a world record that he shares with 
fellow Sherpa Phurba Tashi. However, 
Mount Everest is rarely this gracious 
toward those who try to ascend it… 

THE FATE OF THE 
UNSUNG HEROES
It is only 3:30 in the morning when 
Dorje Khatri turns on his headlamp 

and shoulders his backpack, which 
weighs half as much as he does. At 
more than 17,700 feet above sea level 
and a temperature of just 5°F, the thin 
air cuts into his throat like a knife. But 
the Sherpa knows that time is of the 
essence—Mount Everest forgives no 
delay. Especially not at the Khumbu 
Icefall, the most dangerous part of the 
path to the peak. The 2,625-foot-high 
escarpment is a 45-degree cascade 
of wildly jagged ice boulders the size >



of houses. In between them lie deep 
glacier clefts that can suddenly gape 
open in a matter of seconds. The risk 
of an avalanche occurring is greater 
here than anywhere else in the world, 
and no other section of the route has 
claimed more lives than this one as 
climbers make their way to the peak 
of the highest mountain in the world. 
But while mountaineers from across 
the globe only need to pass through 
this treacherous stretch of ice once, 
Dorje Khatri crossed the so-called 
Valley of Silence 10 times in the prior 
year alone. In order for thrill-seeking 
tourists and extreme athletes to be 
supplied with provisions even at the 
camps that are located higher up the 
mountain, he and hundreds of other 
Sherpas carry loads of materials up 
the mountain on a daily basis. Food 
portions, tents, laptops, canisters of 
gas—in short, everything a customer 
needs to survive in the death zone of 
Mount Everest. For the porters this is 
a tall order that entails pushing their 
bodies to the limits of performance—

and yet they seem to cope with this 
burden effortlessly in one of the most 
inhospitable regions of the planet. 

AT THE PEAK IN EIGHT HOURS
After three hours Khatri fi nally stands 
at the heart of the Khumbu Icefall—
in front of a wobbly aluminum ladder 
that’s placed between two ice walls. 
Dozens of heavily-laden Sherpas are 
waiting here. Step by step, one after 
another they fi ght their way forward— 
when all of a sudden a deafening roar 
reverberates throughout the valley. 
Due to the rising temperatures in the 
morning, a gigantic tower of ice half 
as high as the Empire State Building 
has dissolved loose above the group. 

At the very last moment some of the 
Sherpas manage to take cover under 
a rock crevice. Then the tower comes 
crashing down, busting up the glacier 
fi eld into boulders the size of trucks 
that transform into deadly projectiles. 
Seconds after the avalanche ends, the 
snow turns red; 16 Sherpas were killed 
instantly. Among them is Dorje Khatri. 
He’d been on his 11th Everest ascent. 

It is one of the most awful disasters 
in the history of Mount Everest—and 
few people are aware that it occurred. 
The victims weren’t Western tourists, 
daring journalists, or extreme athletes 
with a corporate sponsorship—they 
were Sherpas, the unsung heroes of 
a multimillion-dollar tourism industry. 

KING OF THE SKY
No other person has been on the summit of 
Mount Everest more than he has: Lhakpa 
Tenzing has conquered the highest mountain 
on the planet 21 times—mostly as a porter 
for Western expeditions. Is he proud of this 
unbelievable achievement? “I would rather 
have been a doctor, but I needed money for 
my children. That’s the only reason I climb the 
mountain—so they’ll never have to do it.”

>



Avalanches, snowstorms, earthquakes, temperatures of –60°F—
the likelihood of dying on an ascent to the summit of Mount Everest is 
12 times higher for a Sherpa than the risk of death for a U.S. soldier 
on the battlefi eld during the height of the Iraq War. Extrapolating the 
fi gures reveals about 4,000 per 100,000 Sherpas who work on the 

mountain will die doing so. That makes the occupation of these 
Himalayan guides the most dangerous job in the world by far. 

THE MOST DANGEROUS?
WHICH JOB IS

 25*

miners

124
professional 
fishermen 

 287
bush pilots 
in Alaska 

335
U.S. military in Iraq 

(2003–2007)

4,053
Everest Sherpas
(2004–2014)

THE BODY 
ATLAS OF 

THE SHERPAS 

Sherpas have what’s known 
as the ACE gene variant. This 

 prevents them from being affl icted by altitude 
sickness, which is dreaded by mountaineers. 
Their cells can make do with signifi cantly less 
oxygen, and even in the case of low oxygen 
levels in the air, they can still produce enough 
energy to supply the Sherpas’ bodies effi ciently. 

Studies have shown that the 
cardiovascular system of Sherpas 

is well adapted to handling differences in altitude. 
In addition, they have a relatively large thoracic 
cavity in relation to their small stature as well 
as inordinately large lung volume. This endows 
them with 30% more strength than the average 
person, allowing them to carry up to 200 pounds. 

The body of a Sherpa contains a 
particularly high level of nitric 

oxide— a gaseous signaling molecule that 
ensures blood vessels dilate so that essential 
oxygen can quickly be transported to crucial 
areas such as the muscles, brain, and heart. 

Although the word Sherpa has become 
synonymous with porters and mountain 
guides, it also describes members of a 
group of Himalayan mountain dwellers. 
Over the course of centuries their bodies 
have perfectly adapted to life at very high 
altitudes. In the Xtreme Everest 2 study, 
deputy research leader Denny Levett and 
her colleagues discovered that Sherpas 
have several physiological advantages 
over people from other parts of the world 
when it comes to climbing mountains.

HEART

BLOOD

GENES

*The fi gures provided here for annual fatality 
 rates are per 100,000 individuals. Statistics 
 calculated by OutsideOnline.com.
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On the morning of the avalanche that
swallowed Dorje Khatri and 15 other
Sherpas, hundreds of mountaineers
hailing from more than 40 countries
had been waiting for the Sherpas to
pave the way for their path to glory.
Each individual participant had paid
roughly $60,000 for this expedition.
On the other hand, the Sherpas are
paid just $2,500 after the two-month
Everest season, which includes any
bonuses they received for guiding a
group all the way to the summit. But
that is a sufficient amount to provide
for their families for an entire year—
provided they survive…

But what exactly makes the Sherpa
people the unique mountaineers and
indispensable guides they are when
it comes to ascending to the roof of
the world? Which physical attributes
help them attain peak performance?

THE SECRET OF THE
SHERPA GENE
Even to this day, despite months of 
training and use of state-of-the-art 
equipment, only one out of every five 
Western climbers will make it to the 
summit. Reason: High-performance 
sports taking place near the cruising 
altitude of a Boeing 747 automatically 
involve mortal danger. The extremely 
low level of oxygen, the consequent 

altitude sickness, temperatures that 
fall as low as –60°F, ice avalanches, 
frostbite, and brain swelling—the list 
of deadly dangers during an Everest 
ascent is long. And that makes the 
accomplishments of Sherpas such as 
Lhakpa Tenzing and his colleagues 
all the more inconceivable: The first 
ascent (1953), the most successful 
ascents (21), the longest stay on the 
summit (21 hours)—indeed, almost 
all Mount Everest world records are 
held by Sherpas. And that includes 
the fastest ascent of all time: It took 
Pemba Dorje Sherpa just 8 hours and >



“Sherpas are the best athletes in 
the world, the unknown superstars 

of extreme sports. Nevertheless, 
they’re the ones risking their lives 

as pack mules and serving as 
kitchen help for tourists.”

AARON HUEY, PHOTOGRAPHER

172-SQUARE-FOOT 
BIVOUAC SHELTER
At a staggering altitude 
of 19,350 feet, there are 
very few avalanche-proof 
places to spend the night 
in the Himalayas. One of 
these safe sites is Ama 
Dablam Base Camp 2. 
Here, a maximum of four 
tents can fi t side by side.
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10 minutes to climb from the base
camp at 17,600 feet to the summit
at 29,029 feet. For comparison: Even
trained top athletes need four days
to cover this route. The term Sherpa
is not just used for the local porters
in the Himalayas, it is also the name
of a Nepalese mountain people. And
the members of this group obviously
have a unique physiology. In fact, the
Xtreme Everest 2 study revealed that
the body of a Sherpa is essentially
made for surviving at high altitudes.
They possess a gene variation that
prevents them from falling victim to
the dreaded altitude sickness that
can plague climbers. Their cells are
also able to get by with significantly
less oxygen, and even in low-oxygen
environments they can still produce
sufficient energy to keep a Sherpa’s
body efficiently supplied.

In addition, over the course of the
millennia their circulatory system has
also adapted to the harsh conditions.
Their blood vessels expand readily,
allowing oxygen to be transported to
the muscles, brain, and heart faster.
Therefore when the supply of oxygen
decreases as the altitude increases,
which in the worst case can lead to
brain swelling, the blood vessels of
Sherpas permit oxygen to circulate
through the body as it normally does.
“Forget triathletes or ultramarathon
runners—by far the best athletes in
the world are Sherpas. They are the
ones who serve Western climbers
breakfast at 4.30 A.M. at an altitude 
of 23,000 feet. This is basically the 
equivalent of Cristiano Ronaldo or 
Lionel Messi cleaning off the cleats 
of an amateur,” says photographer 
Aaron Huey, who had accompanied 

groups of Sherpas for several weeks 
on their Mount Everest expeditions. 

And yet despite being adapted to 
the extreme altitudes, the bodies of 
Sherpas can’t protect against death. 
Because they always go on ahead, 
marking the routes and securing the 
ice formations, they are surprised by 
avalanches, snowstorms, and rock 
slides signifi cantly more often than 
their clients—as Dorje Khatri was. 

In fact, one study revealed that the 
probability of a Sherpa dying while on 
the job is 12 times higher than that of 
a U.S. soldier in Iraq. But in contrast 
with fallen soldiers, the dead Sherpas 
almost always remain nameless…

THE FIRST STAGE
Yaks can carry up to 300 pounds. To this day, most materials 
are carried up to the 17,600-foot-high base camp by the cattle. 
From there, the Sherpas take over most of the load.
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Sherpa is a documentary that was fi lmed 
during the 2014 ice avalanche on Mount 
Everest and shows the Sherpas’ viewpoint.

RECOMMENDED VIEWING
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“The tragedy was a cry for help from 
the mountain. It was an expression 

of the wrath of the gods. There were 
too many people, too much rubbish, 

too much stress, too much money. 
Now the mountain must be left alone.” 

—NORBU SHERPA ON THE WORST AVALANCHE 
DISASTER ON MOUNT EVEREST, WHICH CLAIMED 

THE LIVES OF 16 SHERPAS ON APRIL 18, 2014. 

DECEPTIVE IDYLL
The bright sun and blue sky can 
be misleading. In the Himalayas 
radical changes in weather can 
occur within a few minutes.

RACE TO THE TOP OF A 
WORLD-RECORD MOUNTAIN
In recent years thousands of people 
from all across the globe have come 
to Mount Everest to try to conquer the 
planet’s highest mountain. This has 
resulted in dozens of fatal disasters. 

WHO MUST RETURN TO THE DEATH ZONE? 
In a tent the Sherpas discuss who will collect the 
materials in camps 2, 3, and 4 and who will recover 
the corpse of a colleague that lies below the peak. 
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The challenges of clownfi sh are no laughing matter: They have to 
constantly keep a close eye on their thousand-egg brood, and they 
live in a highly toxic home that is completely surrounded by enemies. 
Oh, and then there is the small matter of an impending sex change… 

D on’t let the cheery and colorful scenery 
fool you: Life in the coral reef is tough! 
Deadly predators equipped with sharp 
teeth or reinforced blades perpetually 

patrol the area, and the prettiest creatures emit one 
of the most fatal neurotoxins. If you want to survive 
here as a small fi sh without resorting to offensive 
warfare, you’ll need nerves of steel, reliable allies—
and a really good plan! The clownfi sh has all three. 
It spends its entire 10-year existence right in the 
midst of the aforementioned poisonous creatures, 
the sea anemones. Clownfi sh and certain species of 
sea anemones engage in a symbiotic relationship: 
The stinging toxic nematocysts on a sea anemone’s 
tentacles offer clownfi sh protection from predators, 
and in return the colorful clownfi sh will bring their 
landlords nutritious tidbits now and again and also 
keep their anemone’s tentacles clean and healthy. 

To keep from falling victim to the deadly tentacles, 
clownfi sh wear a protective mucus coat and will also 
gently brush up against anemone tentacles several 
times to acclimate themselves. This means the sea 
anemone will no longer regard the fi sh as intruders. 
This is how the clownfi sh signal: “I belong to you, 
I pose no danger—and I am not something to eat.” 

In the center of sea anemone, Mr. Nemo surveys his 
1,000 eggs each day. Yes, Mr. Nemo—for clownfi sh, 
the males care for the offspring. Clownfi sh believe in 
a defi ned hierarchy—being the boss is a good thing. 
In practice it looks like this: Five male fi sh report to a 
lead female. They all live together on a sea anemone. 
As soon as any fi sh dies, the survivors move up the 
ranks by one position. If the dead fi sh happens to 
be the female, the dominant breeding male 
will have to take her place as the boss. 
The female boss. Because reaching 
the top of the heap has its price: 
The male has to mutate—by 
way of an automatic sex 
change, it becomes 
a female. That’s 
because it’s 
clownfish 
females 
that rule 
the reef.
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What really counts in the end…
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