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Creating Jewelry From Chaos
If you’re into unusual jewelry and chaos theory, your 

interests have just aligned! You may have heard of 

the “butterfly effect”: a microscopic change in one 

state, e.g. a butterfly flapping its wings, can result in 

a large change further down the line, like creating 

a hurricane on the other side of the planet. For 

the first time, scientists have turned the structures 

behind this chaos theory into physical form using 

3D-printed silver and bronze jewelry. “The depictions 

of such structures are strikingly beautiful, continually 

shifting when the point of view is changing. Jewelry 

seemed to be the best way to interpret the beauty 

of chaotic shapes,” said Eleonora Bilotta, author of 

the study in the aptly named journal Chaos.

Spot A Galaxy From Your Garden 
If you’re in a dark enough area on March 21, you 

may be able to spot the great spiral Andromeda 

galaxy, the Milky Way’s nearest neighbor, 

from your backyard. Just look between the 

constellations Andromeda and Cassiopeia 

(the very noticeable W shape) with a pair of 

binoculars and you should see a large, bright, 

fuzzy patch bigger than the full Moon in the 

sky but fainter. It won’t look like the spiral we all 

know and love, but it’s the furthest object you 

can see with your eyes alone – and gazing at 

another galaxy from your garden will never not 

be mind-blowing.

Hurrah For Women! 
March 8 is the UN’s annual International Women’s Day. There will always be some 

who question the need for this, but the truth is gender equality is far from a given 

in many places around the world. The reversal of women’s reproductive rights 

in the US recently – one of the world’s most advanced countries that in this case 

has placed politics and ideology above science, medical care, and, importantly, 

freedom of choice for half its population – demonstrates the UN’s goal of 

advancing gender equality globally still has some way to go and it can’t be taken 

for granted. The UN is encouraging everyone to take action to drive gender parity. 

If you do one thing today, sign that petition, email your government representative, 

and let them know women’s rights are human rights. 

Wild Isles
If you’re itching for a new wildlife docuseries and 

can’t wait until Netlifx announces its air date for the 

much-anticipated Life On Our Planet (dinos, on a 

Netflix budget!), then this gorgeous new BBC series, 

where presenter David Attenborough – famous 

for traveling to the corners of our planet to reveal 

nature’s dangers and delights – explores his home 

nation for once, should do the trick. Wild Isles explores 

the woodlands, grasslands, rolling downs, jagged 

coasts, rock pools, rivers, and much more of Britain 

and Ireland. Filmed over three years, the five-part 

series features wildlife from butterflies to orcas, 

puffins to wild horses. With both heart-stopping and 

heartwarming moments, Britain’s wildlife has never 

been captured like this. Wild Isles will be available on 

BBC One and BBC iPlayer in spring 2023.
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Image Credit Left: Bertacchini et al., Chaos 2022, Right: Pavel Smilyk/iStock, Bottom Right: BBC/Silverback Films/Alex Board
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our cover story

ByJames Felton

How To Beat
A Lie Detector
Your heart may be beating fast just 
at the thought of one, but what 
are they actually measuring, and 
is there a way to beat them?

Image Credit: Imran Chowdhury



How do polygraph tests work? 
Polygraphs monitor three things: your 

breathing, blood pressure/heart rate, 

and skin conductivity (i.e. sweat). A 

pneumography around your chest 

measures your breathing, your heart rate 

is monitored with a blood pressure cuff, 

and electrodes attached to your fingertips 

measure sweating.

During an examination, you will be asked 

control questions to assess your baseline 

physiological responses. These are a 

mixture of “probable lie” control questions 

about yourself and past deceptions. 

They are based on the idea most people 

have lied about jaywalking or some such 

misdemeanor but want to come across as 

honest so tell a “white” lie, and “accusatory” 

relevant questions – for example, in a 

robbery case, asking if you’ve ever stolen 

anything. The polygraph measures how 

you react using pens on a moving chart 

that shows blips if your heart rate quickens 

or you begin to sweat. If you caused a 

blip more often during the probable-lie 

question, you pass, if you reacted more 

during the relevant questions, you fail. 

Of course, the problems with this are 

immediately obvious. There is no scientific 

evidence that any pattern or group of 

physiological responses are unique to lying. 

A beating heart and sweaty hands may 

indicate you are dreading getting caught 

– or it could mean you are wildly attracted 

to the person conducting the test since 

both physiological responses are common 

in arousal too. Inferring meaning behind 

a bodily response is hard and there is no 

one-size-fits-all. 

Evidence in support of the lie 
detector is scant 
“Almost a century of research in scientific 

psychology and physiology provides little 

basis for the expectation that a polygraph 

test could have extremely high accuracy,” 

a review by the National Academies of 

Sciences, Engineering, and Medicine 

explained in 2003. 

“Polygraph research has not developed 

and tested theories of the underlying 

factors that produce the 

observed responses.” 

So, you may have a 

physiological response 

to a lie detector test, 

but then being in police 

custody accused of 

something you may not 

have done can also do 

that to a person. Basically, 

it doesn’t address the 

placebo effect that may 

be in play. Polygraph 

tests are not assessing 

your truthfulness but 

your fear, which could 

be all over the place for 

several reasons.

An honest person may be nervous despite 

answering truthfully and a dishonest 

person may not be anxious because they 

may actually be a sociopath, who are 

generally good at hiding the fact they are 

a sociopath.  

“There is evidence suggesting that truthful 

members of socially stigmatized groups 

and truthful examinees who are believed 

to be guilty or believed to have a high 

likelihood of being guilty may show 

emotional and physiological responses in 

polygraph test situations that mimic the 

responses that are expected of deceptive 

individuals,” the review authors write.

Examples of this include ethnic minorities 

facing structural racism, for example, in 

the US a three-year analysis from 2015 

to 2018 found that in 800 jurisdictions 

across the US, Black people were five 

times more likely to be arrested than 

white people for the same perceived 

crime. If you go into the polygraph test 

knowing the system is already against 

you and you’ll have to work much harder 

than your white counterpart to be 

considered innocent until proven guilty, 

you’re probably going to sweat. 

Would you be given one?
Most psychologists and scientists consider 

polygraph tests controversial as there 

is little good research to validate their 

We’ve all seen lie detector tests, be it 

in cop movies, crime procedurals, or 

The Simpsons. Generally speaking, 

the “bad guy” is hooked up to the 

polygraph test and informed that if 

they lie, the people conducting the 

test will know. A few questions later 

and the police have either eliminated 

a sweating suspect or doubled 

down on forcing a confession based 

on the results of a pen drawing 

wild zigzags on a moving chart. 

But how accurate are they 

really? Well, not at all.

First of all, it’s important to note 

polygraph tests, or lie detectors as 

they are more commonly known, 

don’t actually detect lies. They 

measure psychophysiological 

bodily responses that may indicate 

anxiety, nervousness, or fear that 

can be interpreted as inferring 

deception based on a set of – and 

it’s very important to note here – 

not standardized psychological 

questions. So the machine is 

measuring a physiological response, 

but what that means is entirely 

down to human interpretation.

our cover story
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usefulness and, as we will demonstrate 

soon, they are easy to beat so are not 

deemed accurate. And yet, such is the 

way of the world, it’s possible you may 

have to do one anyway. Despite the lack 

of evidence to support them, the tests are 

still used by law enforcement and by 

employers (e.g. police, fire departments) 

to vet candidates in the US and the UK to 

name a few. 

You cannot be forced to take a polygraph 

test unless you are under the supervision 

of a court. However, whether polygraph 

tests are admissible in court depends 

on your location. In the US, for example, 

the Supreme Court helpfully left it up to 

individual jurisdictions to decide whether to 

allow them as evidence.

Fortunately, as the polygraph test is not 

measuring truth, merely a few bodily 

responses which the people conducting 

the test then interpret, the trick to beating 

the lie detector test is to alter your body 

reactions at key times. This sounds harder 

than it is, and with a few well-timed 

sweats or anal clenches, you’ll likely mess 

up your test enough to make the results 

meaningless for anyone trying to glean 

anything from it. 

How to beat the test
Your first goal is to disrupt the test by 

providing unusual baseline responses 

or unusual readings in the initial control 

question portion before the main part 

of the test. As we mentioned, if you have 

more blips in this section than the “relevant” 

questions you are deemed more honest.

According to the authors of The Lie Behind 

The Lie Detector, George Maschke and 

Gino Scalabrini, you should quicken 

your breathing during control questions, 

then breathe normally during the main 

questions, and relax by thinking calm 

thoughts before answering.

During the probable-lie control questions, 

they suggest you should also lie and 

bite hard on your tongue to set off other 

physiological reactions and throw off your 

control readings. In the movie Ocean’s 

Thirteen, for example, one character hides 

a thumb tack in their shoe which they then 

stamp on at key moments to produce these 

responses. However, these days, you may 

get asked to remove your shoes. 

In order to produce sweat, you can 

think of scary things during the control 

questions, or alternatively, do tough math 

problems in your head. But what about 

pulse and blood pressure? For that, you 

can turn to our good old reliable friend 

the butthole. 

This odd tip comes from former Oklahoma 

police officer Doug Williams, who used 

to perform polygraph tests as part of his 

career, before becoming skeptical of the 

technology and publicly denouncing it. He 

could control his breathing when using the 

machine, but couldn’t figure out how to 

control his pulse, sweat, and blood pressure.

“It wasn’t until my friend came in and 

started talking about the pucker factor and 

tightening up the anal sphincter muscle 

when he was under stress,” he told 

This American Life.

“After he left, I just hooked myself up to 

the polygraph test...and tightened up my 

anal sphincter muscle like I was trying 

to stop my bowel movements and low 

and behold there was the most gigantic, 

wonderful, naturally occurring cardio 

rise, accompanying a [galvanic skin 

response] rise.”

During the actual test questions is your 

time to relax and focus on your breathing 

patterns. Even if you do have a slight 

response to the relevant questions, your 

work in the control question section 

should have already produced a much 

stronger response. 

“Your mind should be more at ease 

knowing that you and not your 

polygrapher are in control,” Maschke and 

Scalabrini write. •Im
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https://www.wired.com/story/inside-polygraph-job-screening-black-mirror/
https://antipolygraph.org/pubs.shtml
https://antipolygraph.org/pubs.shtml
https://www.thisamericanlife.org/618/mr-lie-detector
https://www.wired.com/story/inside-polygraph-job-screening-black-mirror/
https://antipolygraph.org/pubs.shtml
https://antipolygraph.org/pubs.shtml
https://www.thisamericanlife.org/618/mr-lie-detector
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what on earth

Close Encounters 

Of The Slug Kind

“Ribbed” does exactly what it says on the tin in this winning shot 

from Aleksei Permiakov, who scooped first place in the nudibranch 

category for Ocean Art 2022. Spotted off the coast of Bali, Indonesia, 

this alien-like Tambja morosa sea slug has an impressive set of 

rhinophores: chemosensory structures that can look a bit like bunny 

ears sticking up off the heads of nudibranchs and other marine 

gastropods. Check out the other winners of Ocean Art 2022 here.

Image Credit:  Aleksei Permiakov, 1st place Nudibranch Ocean Art 2022

https://www.uwphotographyguide.com/ocean-art-contest-winners-2022
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WE HAVE QUESTIONS

And should it open doors for a new branch 

of virtual reality (VR) that enables you to 

explore underwater environments with eight 

brainy arms? Well, we wouldn’t complain.

To find out more about the research, we 

spoke to two members of the octopus 

sentience investigation team, Michaella 

Pereira Andrade and Tatiana Leite.

Tell us about your upcoming 
project funded by Wild Animal 
Initiative.
We are conducting research on the 

personalities and emotional states of juveniles 

Octopus insularis... Understanding the 

behavior and cognitive abilities of octopuses 

in the wild can provide insight into their 

ecological and evolutionary adaptations, as 

well as their sentience and welfare potential. 

For this, we developed different non-lethal 

tests so we can study wild octopuses in 

the field.

What do we know about 
octopus intelligence so far?
Octopuses have complex nervous systems 

and are capable of advanced problem-

solving and learning. They use tools, such as 

using coconut shells to hide from predators 

and manipulate objects to open jars. They 

can navigate mazes and even solve puzzles. 

Octopuses are also known to exhibit 

behaviors such as play, which was once 

considered limited to mammals and birds.

They also possess a decentralized nervous 

system, with two-thirds of their neurons 

located in the arms. This means that each 

arm can function independently, allowing 

them to perform complex tasks without the 

need for centralized processing in the brain.

How is intelligence different 
from sentience?
Animal intelligence refers to an animal’s 

cognitive abilities, such as perception, 

decision-making, and learning. On the other 

hand, sentience refers to an animal’s ability 

to have subjective experiences, such as 

pleasure, pain, fear, and other emotions. While 

these concepts may be related, sentience 

pertains explicitly to an animal’s ability to 

feel the world and is often considered in 

discussions of animal welfare.

There is currently a lack of specific 

regulations and guidelines for the welfare 

of wild octopuses. This is primarily because 

octopuses are considered to be “wild 

caught” animals, they are not subject to the 

same level of oversight and regulation as 

domesticated animals. 

Do octopuses have 
personalities?
Octopuses have been observed to exhibit 

a wide range of behaviors, some of which 

suggest that they may have personalities. 

Studies have shown that individual octopuses 

have distinct preferences for certain types of 

food, shelter, and social interactions, which 

suggests that they may have individual 

personalities. Additionally, octopuses have 

been observed to display aggression, 

playfulness, and problem-solving abilities, 

which are all characteristics of animals with 

personalities. However, more research is 

needed to fully understand the nature of 

octopus personalities.

What is it about octopuses 
that’s flagged them as models 
for studying alien life?
Octopuses have the largest nervous system 

and largest genome among all invertebrates. 

They have about 33,000 genes (more 

than humans, which have about 27,000). 

Approximately 3,500 of them are unique to 

this group of animals.

An interesting feature regarding the evolution 

of octopus genomes is that they have 

developed the ability to edit RNA to increase 

the repertoire of proteins produced and thus 

increase their adaptability to the environment 

in which they live. Only cephalopods do this. 

Instead of a DNA sequence producing only 

one protein, with the ability to recode by 

editing the RNA, this sequence can generate 

several proteins with different functions, 

increasing the animal’s ability to adapt to 

different situations. In other words, instead of 

genomic evolution occurring by mutations 

in DNA sequences, these sequences remain 

conserved, changing only the ability to edit 

the genetic codes through RNA.

The team hopes to return results on their 

research into the lived experiences of the 

oceans’ aliens in the next year. •

Image Credit Right: Tatiana Leite

https://www.iflscience.com/octopus-arms-dont-have-a-mind-of-their-own-but-theyre-still-freakishly-clever-57890
https://www.iflscience.com/octopus-arms-dont-have-a-mind-of-their-own-but-theyre-still-freakishly-clever-57890
https://www.iflscience.com/watch-octopus-hides-itself-coconut-26437
https://www.iflscience.com/gloomy-octopuses-caught-flinging-shells-and-silt-at-each-other-for-first-time-66132
https://www.iflscience.com/octopus-arms-dont-have-a-mind-of-their-own-but-theyre-still-freakishly-clever-57890
https://www.iflscience.com/octopus-arms-dont-have-a-mind-of-their-own-but-theyre-still-freakishly-clever-57890
https://www.iflscience.com/watch-octopus-hides-itself-coconut-26437
https://www.iflscience.com/gloomy-octopuses-caught-flinging-shells-and-silt-at-each-other-for-first-time-66132
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Deep dive

Science Fact Or Fiction:

Is Art Created By 

AI Still Art?
Defining what, and who, makes art “art” 

has always been controversial – but with 

the rise of AI “artists” the water is getting 

muddier, finds Maddy Chapman.
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Since the advent of artificial intelligence (AI), 

the technology has become unavoidable in 

our everyday lives. It powers predictive text, 

face ID, and digital voice assistants – it could 

even one day represent you in court. It’s 

wormed its way into so many facets of 21st-

century life that very few industries remain 

untouched. The art world is no exception.

Where the likes of Matisse and Picasso used 

brushes, pens, clay, and other more familiar 

(and tangible) mediums, AI uses code to 

create machine-learning masterpieces. And 

it’s generated quite a buzz. Within the last 

year, AI-generated art has hit the headlines: 

exhibitions have displayed AI artists’ work, 

for example, and their creations have 

won competitions.

But the rise of the AI “artist” has not been well 

received by everyone. The idea of machines 

making art, something that has typically 

been considered “human”, is a controversial 

one, especially amongst the art community. 

There are fears that AI could put human 

artists out of work, copyright complications 

to consider, and arguments that technology 

lacks the emotion or originality to 

create true art. 

All of which begs the question: Is art created 

by AI still art?

As ever, there are strong feelings on 

both sides of the argument, but on 

many platforms, as things stand, anti-AI 

sentiment is prevailing:

AI art has been banned from Getty Images, 

for example, and is prohibited on the Art 

subreddit. Recently, a human artist was 

banned from the forum for attempting to 

post their own work, which a moderator 

on the platform decided looked like it 

was created by AI.

Nevertheless, AI continues to churn out 

artworks – if we can call them that – so 

where do they fit in this ever-changing 

landscape of 21st-century art?

AI “artists”
Despite what you might think, AI-generated 

art is by no means new.

“AI has been around for over 60 years 

and people have been working with AI 

artistically for almost as long,” Professor 

Jon McCormack, an artist, researcher 

in computing, and Director of Monash 

University’s SensiLab, told IFLScience.

But in recent years, an increasing number 

of image-generating algorithms, or AI 

“artists” if you’d prefer, have popped up. 

Many of these use deep learning techniques 

to generate images based on prompts 

provided by a user.

In 2021, developers at OpenAI revealed 

DALL-E, a system trained on billions of 

images and descriptions to create its 

own images. Last year, they released a 

new-and-improved version, DALL-E 2, 

which was made available to the general 

public in September.

Hot on DALL-E 2’s tails, several other AI-driven 

image generators emerged. These include 

Midjourney, Stable Diffusion, and Google 

Research’s Imagen, though not all are 

available for the public to use.

With just a few words, these technologies 

can produce some pretty astonishing 

images. They are, however, trained on pre-

existing images and works of art, which has 

led some to question whether AI is capable 

of creativity and originality, or simply mimicry. 

There is also a potential legal debate here: 

if the technology is heavily influenced by or 

draws on other artists’ work, without consent 

or compensation, could this be considered a 

copyright infringement?

Deep dive

Image Credit Top: IFLScience/DALL-E 2 Bottom: IFLScience/DALL-E 2  

https://www.iflscience.com/-world-s-first-robot-lawyer-to-make-history-defending-a-client-in-court-66986
https://www.iflscience.com/ai-robot-artist-holds-exhibition-of-her-work-and-honestly-the-paintings-are-great-63649
https://www.iflscience.com/ai-generated-artwork-wins-state-fair-competition-leaving-human-artists-unhappy-65189
https://futurism.com/the-byte/artist-banned-looked-ai-human
https://www.iflscience.com/ai-image-creator-dalle-2-can-now-be-used-by-everyone-65532
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Then there’s the argument of who 

created the work in the first place and, 

therefore, who should get the credit: the 

machine or its user.

“At this stage in AI’s development I’d say 

that humans create art, AI works as a tool 

that might assist people in their creation of 

art,” McCormack believes.

“Some machine learning systems can 

generate things like images, video, 

music, and so on, so in a limited sense 

this software is the creator of the 

image, for example. But simply being 

able to create something does not 

necessarily make it art.”

What is Art?
What then, if not the ability to create, 

makes something art and someone, or 

something, an artist?

“This is a simple question with a complex 

answer,” McCormack said.

Not least because it’s unique to each 

individual. What one person considers 

art won’t necessarily match another 

person’s definition.

Equally annoying for anyone trying to 

answer this question is the fact that the 

definition of art is changeable, it evolves 

with the world around it. “What we think 

of as ‘art’ today is not the same as it was 

historically, so the meaning of the word 

‘art’ and what we include in that category 

is constantly changing.”

Take photography, for example. “A century 

ago photography (a new technology 

then) was not considered fine art. It 

took decades for it to be accepted 

and recognised as an artistic medium,” 

McCormack told IFLScience.

Or Marcel Duchamp’s Fountain. The 

signed porcelain urinal, arguably the 

most controversial artwork of the 20th 

century, was rejected by the Society of 

Independent Artists in 1917 for not being 

true art, sparking a mass debate around 

the question of “what makes something 

a work of art?”

According to Merriam-Webster’s 

definition, art is, among other things, 

“the conscious use of skill and creative 

imagination especially in the production of 

aesthetic objects.”

In McCormack’s view: “Art as we think 

of it today requires the communication 

of something between the artist to the 

audience, it could be an idea, an emotion, 

a concept or a feeling. It generally has 

characteristics of intention, autonomy, 

and authenticity.”

But this doesn’t necessarily mean it has to 

be created by humans.

“In broad terms, I think there is such a thing 

as non-human art, as evidenced in things 

like the mating behaviour of some birds 

https://www.bbc.com/culture/article/20170410-the-urinal-that-changed-how-we-think
https://www.merriam-webster.com/dictionary/art
https://www.iflscience.com/natures-most-unusual-amorous-and-alarming-mating-rituals-57660
https://curious.iflscience.com/issue-5/full-view.html
https://curious.iflscience.com/issue-2/full-view.html
https://curious.iflscience.com/issue-1/full-view.html
https://curious.iflscience.com/issue-3/full-view.html
https://curious.iflscience.com/issue-4/full-view.html
https://www.iflscience.com/subscribe
https://www.bbc.com/culture/article/20170410-the-urinal-that-changed-how-we-think
https://www.merriam-webster.com/dictionary/art
https://www.iflscience.com/natures-most-unusual-amorous-and-alarming-mating-rituals-57660
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(such as the bowerbird’s nest building). 

Some animals (such as elephants or 

chimpanzees) can be taught to paint for 

example and seem to get some pleasure 

or interest in doing it. However, this kind 

of ‘art’ is not the same as the art made by 

people,” McCormack said.

Is art created by AI still art?
If animals can, to an extent, create art, 

what about AI? Is a machine capable 

of the intention, autonomy, and 

creativity necessary to make something 

truly authentic?

Without question, art created by AI has the 

ability to make us feel something: the furor 

that has led us to even ask this question is a 

testament to that. But while it may be able 

to communicate ideas and incite feeling 

in its audience, it lacks the consciousness 

required to do this with intent or autonomy, 

meaning it falls short of both Merriam-

Webster’s and McCormack’s definitions.

“We value art and creativity because 

it has qualities that make it special – it 

requires authenticity, originality, often 

great skill and virtuosity, deep human 

insight and it possibly can communicate 

profound meaning. Current AI/[machine 

learning] systems possess none of these 

qualities, they are just good statistical 

mimics, parasitic to human culture,” 

McCormack explained.

“I don’t see them as artists. But of course a 

human might use them to make art.”

And humans, as we know, are capable of 

all these things and, therefore, of making 

art. We are also responsible for creating 

and running image-generating AI in 

the first place. It could be argued that 

the human input behind prompt-based 

software such as DALL-E 2 is “relatively 

high level and minimal”, McCormack said, 

but it’s still taken a lot of effort from humans 

to get to his point.

“Human artists provided the training data, 

human engineers wrote and designed the 

software, a human runs the software and 

controls it to make it generate something. A 

human selects which images to show and 

which to discard,” McCormack explained. 

“Moreover, humans mined the rare-earth 

minerals (and other materials) that go 

into making the computers that run the 

software and all the other infrastructure 

that supports its use.”

Therefore, creating AI-generated art 

could feasibly be perceived as a human 

endeavor, with the algorithm merely 

serving as a vehicle for human creativity. 

And if the artwork is created with 

purpose by a human, why shouldn’t it be 

considered art?

Current tools allow people creative 

accessibility and empowerment, which is a 

huge draw for those looking to experiment 

with AI art. “It’s very quick, easy, and 

inexpensive to create your own impressive 

digital ‘art’ that can look nice,” McCormack 

said. “But that feeling of empowerment 

wears off very quickly when you see that 

anyone can do the same thing and that a 

lot of the ‘art’ looks similar and derivative.”

However, some artists have succeeded 

in creating innovative and original work 

using AI, McCormack added. And as, 

no doubt, the technology improves, 

along with our ability to use it, the 

number of artists and their artworks 

should only increase.

As we’ve already established, art is 

subjective and its definition is malleable: 

what is considered “art” has changed 

before and will almost certainly change 

again. So, who’s to say that one day AI 

won’t be encapsulated in our collective 

perception of it? A modern medium 

reflecting the evolution of a modern 

society. Stanger things have happened… 

namely that porcelain urinal. •

Image Credit: IFLScience/DALL-E 2

Deep dive

Is a machine capable of the 

intention, autonomy, and 

creativity necessary to make 

something truly authentic?
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A brief history 
of black holes

Book bites

At the heart of the Milky Way, there is a 

distortion in the fabric of the Universe 

caused by something 4 million times more 

massive than our Sun. Space and time 

are so warped in its vicinity that light rays 

are trapped if they venture closer than 

12 million kilometres [7.5 million miles]. The 

region of no return is bounded by an event 

horizon, so named because the Universe 

outside is forever isolated from anything 

that happens within. Or so we used to 

think when the name was coined. We 

have named it Sagittarius A* and it is a 

supermassive black hole.

Black holes lie where the most massive 

stars used to shine, at the centres of 

galaxies and at the edge of our current 

understanding. They are naturally 

occurring objects, inevitable creations of 

gravity if too much matter collapses into 

a small enough space. And yet, although 

our laws of Nature predict them, they fail 

to fully describe them. Physicists spend their 

careers looking for problems, conducting 

experiments in search of anything that 

cannot be explained by the known laws. 

The wonderful thing about the increasing 

number of black holes we have discovered 

dotted across the sky is that each one is an 

experiment conducted by Nature that we 

cannot explain. This means we are missing 

something deep.

The modern study of black holes begins 

with Einstein’s General Theory of Relativity, 

published in 1915. This century-old theory of 

gravity leads to two startling predictions: 

‘First, that the fate of massive stars is to 

collapse behind an event horizon to form a 

“black hole” which will contain a singularity; 

and secondly, that there is a singularity in 

our past which constitutes, in some sense, a 

beginning to the universe.’ This remarkable 

sentence appears on the first page of a 

seminal textbook on general relativity, 

The Large Scale Structure of Space-Time, 

written in 1973 by Stephen Hawking and 

George Ellis. It introduces evocative terms 

– black hole, singularity, event horizon 

– which have become part of popular 

culture. It also says that at the end of their 

lives, the most massive stars in the Universe 

are compelled by gravity to collapse.

The star vanishes, leaving an imprint in 

the fabric of the Universe. But behind a 

horizon, something remains. A singularity, 

a moment rather than a place when our 

knowledge of the laws of Nature breaks 

down. According to general relativity, the 

singularity lies at the end of time. There 

is also a singularity in our past, which 

marks the beginning of time: the Big Bang. 

We are asked to accept the profound 

idea that our scientific description of 

gravity, the familiar force that governs the 

behaviour of cannon balls and moons, is 

at its heart concerned with the nature of 

space and time.

It’s not obvious that gravity should be 

related to space and time, let alone 

that seeking to describe it in a scientific 

theory might lead one to contemplate the 

beginning and end of time. Black holes 

take centre stage in exploring this deep 

relationship because they are gravity’s 

most extreme observable creations. They 

are so intellectually troublesome that well 

into the 1960s many physicists felt that 

while black holes are a feature of the 

mathematics of general relativity, Nature 

would surely find a way to avoid creating 

them. Einstein himself wrote a paper in 1939 

in which he concluded that black holes 

‘do not exist in physical reality’. Einstein’s 

illustrious contemporary Arthur Eddington 

put it in rather pithier terms: ‘There should 

be a law of Nature to prevent a star from 

behaving in this absurd way.’ Well, there 

isn’t, and they do.

We now understand that black holes are a 

natural and unavoidable phase in the lives 

of stars a few times more massive than our 

Sun, and since there are many millions of 

such stars in our galaxy, there are many 

millions of black holes. •

In 2022, we saw the first-

ever image of Sagittarius 

A*, the supermassive 

black hole at the center of 

our galaxy. In this excerpt 

from Black Holes: The Key 

To Understanding The 

Universe, Professors Brian 

Cox and Jeff Forshaw 

briefly touch on what 

one of those actually is.

Image Credit: Harper Collins

https://www.iflscience.com/firstever-image-of-sagittarius-a-the-supermassive-black-hole-at-our-galaxys-center-63653
https://www.iflscience.com/firstever-image-of-sagittarius-a-the-supermassive-black-hole-at-our-galaxys-center-63653
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An apparent oil drilling accident once 

opened up a vast crater of harmful gas in 

the heart of Turkmenistan’s Karakum Desert. 

Fearing the gas might harm the health of 

nearby communities and wildlife, it was set 

on fire, but from there things only got worse.

where on earth

Image credit: darkydoors/iStock
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The “Gates Of Hell”Have 
Burned For Decades

where on earth

In 1971, the Soviets were searching for oil fields in the heart of 

Turkmenistan’s Karakum Desert, which was part of the Soviet Union 

at the time. After thinking they’d struck liquid gold, they mounted a 

rigging station including a sizable and heavy drill. Unfortunately, all 

was not as it seemed.

The story goes that once drilling began, it became quickly apparent 

that they had misjudged the nature of the beast. Instead of drilling into 

oil, they had set up a hefty operation above an enormous pocket of 

natural gas. The rig soon collapsed, creating the massive hole now 

known as the Darvaza crater.

Darvaza was 70.1 meters (230 feet) across and 20.1 meters (66 

feet) deep, and its collapse led to a domino effect that saw craters 

collapsing across the landscape. With each new crater came more 

natural gas, mostly made up of methane. This presented a big 

problem as methane has an unfortunate habit of soaking up all the 

available oxygen in the air. 

Those involved in the mix-up were worried about how the gas might 

affect neighboring wildlife and communities, so a quick fix was settled. 

As humans have so often done when faced with a problem, they tried 

setting it on fire. The idea was that, in doing so, the flames would burn 

off the gas in a matter of weeks. Fifty years on, however, those fires 

are still burning.

The flames haven’t stopped since they were lit half a century ago, and 

scientists still aren’t sure how long they will continue to burn. Popularly 

known as the “Gates of Hell”, the Darvaza crater and its flaming 

neighbors attract tourists and explorers like moths to a literal flame.

In 2013, explorer and storm chaser George Kourounis actually 

climbed inside the fiery crater as part of a National Geographic-

funded expedition to go in search of soil samples, testing if life could 

be found in such harsh conditions. It’s worth noting that his journey 

into the Gates Of Hell included wearing a heat-resistant suit, so we’d 

recommend basking in the heat from a comfortable distance. •

How to get there
The closest airport is Ashgabat International Airport 

and the Darvaza gas crater is about 260 kilometers 

(160 miles) north of Turkmenistan’s capital, Ashgabat.

Ashgabat, 
Turkmenistan

https://www.iflscience.com/a-big-mistake-triggered-the-50year-gates-of-hell-blaze--58120
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dates to remember

dates to
remember

This March, we dive into history, math, and a sprinkling of 

real and imagined creatures. The most important global 

annual event dedicated to Earth’s wild species kicks off 

with World Wildlife Day, and as we celebrate the birthday 

of Dr Seuss, it’s a timely reminder of an old theory that 

there may be more to The Lorax than first realized.

World 
Wildlife Day
March 3 marks 

World Wildlife Day, 

so chosen as it’s 

also the birthday of the Convention on International Trades in 

Endangered Species of Wild Fauna and Flora (CITES). For 2023, 

there’s a special focus on business and finance as it recognizes 

that conservation work cannot go ahead without funding. 

“Successful partnerships for conservation must find ways of 

including business if we are to reverse the loss in biodiversity.” 

Find out more about some of the ways we can do that here.

Brain Awareness Week
Did you know that researchers recently discovered  

a thin layer of tissue within the brain that acts as a 

shield and helps it keep clean? Run by the Dana Foundation, Brain Awareness 

Week hopes to generate enthusiasm for brain science like this, and you can 

find resources for hosting events and spreading the word on their website.

Women’s History Month
In 1981, Congress passed legislation to declare that the week commencing March 7 would be 

known as Women’s History Week. Come 1987, this was extended to the full month of March 

with help from the National Women’s History Project, and it has been celebrated annually with 

presidential proclamations recognizing the contributions women have made to the United 

States ever since. The Library of Congress, National Archives and Records Administration, 

National Endowment for the Humanities, National Gallery of Art, National Park Service, 

Smithsonian Institution, and United States Holocaust Memorial Museum join in encouraging the 

observance that champions the achievements of women across all fields.
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Pi Day
Pi is an irrational number, meaning it cannot be expressed 

as a fraction, and its decimal expansion is neverending 

and entirely random. It’s thought that any sequence 

of numbers you can possibly think of can be found 

somewhere in the expansion of pi, and yet knowing any 

particular sequence somewhere in the expansion tells you 

no information about which digit comes next. However, for 

about a year now, there’s been a way to find any given digit of pi you happen 

to be interested in. Don’t believe us? Read all about it here.

13 - 19

Dr Seuss Day
It’s Dr Seuss’s birthday and a great 

opportunity to return to Theodor 

Geisel’s books including The Lorax, 

arguably many children’s first 

introduction to environmentalism. There’s a 

theory that the fictional Lorax was actually 

inspired by a real species: the common 

patas monkey, Erythrocebus patas.
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Image Credit Top Left: U.S Embassy The Hague CC BY-ND 2.0, Top Right: DenGuy/iStock, Bottom Left: World Wildlife Day
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