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THE GEOGRAPHIC SPARKS
text YD BAR-NESS

SPARKS
Ghosts in the machine

▶ A sense of doom: 
The classic scene when 
lightning strikes as a 
weathervane is revealed

INSTANTANEOUS, MARVELLOUS, DEADLY AND 
MAGICAL – electrical sparks allow humans to do amazing 
things. These sparks are like ghosts – they are intangible, 
motivated and mysterious. By taming electricity, we have 
found a way to harness and store energy, but it is energy 
beyond our instinctive understanding. Normally, we never 
see these ghosts that drive the machine – you can carry 
a phone in your pocket, look at a computer all day and 
travel in an electric train – and you’ll never see the spark 
made visible.

There’s electricity driving an even more complicated 
machine: our own bodies. Scientific advances in the last 
century have allowed us to not only monitor the electrical 
activity in our brains, hearts and muscles, but also to 
study, measure and, sometimes, alter these sparks that 
keep us alive.

What does electricity actually look like? Is this ghost 
ever made visible?

MACHINES AND GHOSTS
The phrase “ghost in the machine” has its origins in 
the British philosopher Gilbert Ryle’s critical analysis 
of the French Enlightenment philosopher René 
Descartes division of mind and body. Ryle identified 
this division as an entirely false discrimination, 
because it is across two entirely distinct categories. 
Similarly, for those observing electrical impulses of 
the brain, there will always be a categorical distinction 
between spark and thought. Questions of motivation, 
soul and awareness will never be answered definitively 
and are best answered by philosophical, religious and 
spiritual reflection.

However, the metaphor of a ghost points to some 
characteristics of electricity. Like ghosts, electricity is a 
shapeless phenomenon that has apparent direction. Its 
most basic workings take place in the bewildering world 
of quantum mechanics. Unlike ghosts, however, electrical 
activity is precisely measurable and can have tangible 
impacts on our physical world.

JUMPING THE GAP
Long ago, Greek observers noticed that fossilised tree 
wood – amber – could trigger these sparks when rubbed 
with wool, and we use their word for this substance, 
elektro, in our modern vocabulary.

Electrons, the negatively charged components of 
atoms, can be passed along from atom to atom and 
transmit energy. The origin of this energy – the push 
that begins the flow – can be chemical or magnetic. 
Like gravity or heat, electricity is not visible. However, 
electrical sparks can provide light indirectly, by heating 
a wire, triggering a diode, or starting a flame. But most 
magical of all is the image of a spark. 

A spark must jump a gap. When an electrical current 
passes along a conductor – water, a wire, the Earth – it 
does not radiate light. But sometimes, a spark jumps a 
gap to complete a circuit – and it can be of such a high 
temperature that it turns the surrounding atmosphere 
into a plasma along its path. This fourth phase of matter is 
hotter than gases and much hotter than liquids. In plasma, 
the electrical properties of atoms are changed and it can 
radiate electromagnetic radiation at visible and invisible 
wavelengths. When you see the visible light of a spark, you 
are also exposed to radio and gamma ray radiation.
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BOLTS FROM THE SKY
The most visually dramatic and powerful of all electrical 
displays is lightning, when a difference in electrical 
potential is triggered by water vapour in clouds. A 
lightning bolt can travel within a cloud, between clouds 
or, most spectacularly, to the ground. In this last instance, 
rising cumulonimbus clouds billow upwards and these 
upper portions form a positive charge. Lower in the 
cloud, at a height where the temperature is freezing, a 
negative charge accumulates. As this charged cloud travels 
overland, it creates a matching, opposite charge on the 
ground by a process known as induction. A lightning bolt 
can bridge that gap at the speed of light and flash its way 
to the ground in a superheated spark. A moment later, 
the comparatively slow sound waves of the accompanying 
thunder arrive, rumbling and growling.

A lightning bolt can reach 50,000 degrees Celsius, 
a temperature hotter than the surface of the sun. They 
are unfailingly awe-inspiring. These sparks have been 
identified as divine in origin by cultures around the 
world: from the deity Indra in Hinduism, from Raijin in 
Shintoism, from Jupiter in Ancient Rome, and from Tlaloc 
in Aztec America.

MYSTERIOUS GLOWS
As well as being immensely powerful, lightning can also 
be bizarre and unpredictable. Cloud to cloud lightning can 
appear, to the observer on the ground, as an unpredictable 
flash within the sky. For a brief moment, a night-time 
scene can be illuminated with an eerie, bright light – and 
then just as quickly return to darkness.

A ghostly, mysterious blue light known as St. Elmo’s 
Fire can appear around pointed, conductive surfaces in 
the presence of lightning clouds. It has been famously 
observed by historical mariners, including the Chinese 
explorer Zheng He and the British scientist Charles 
Darwin. During a thunderstorm, sailors are justifiably 
nervous and this glow has been seen as a magical or 
divine omen.

A ghostly, mysterious blue 
light known as St. Elmo’s Fire 
can appear around pointed, 
conductive surfaces in the 
presence of lightning clouds.

▴ A lightning bolt can 
reach 50,000 degrees 
Celsius

◀ Many cultures 
identified the awe-
inspiring sparks from 
lightning as divine in 
origin 
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St. Elmo’s Fire is not actually a form of lightning. 
Named after Saint Erasmus (otherwise known as Saint 
Elmo), the Christian saint of sailors, it is a ghostly flame 
of plasma, caused by the formation of a charged electrical 
field. It is the same ionisation phenomenon as that used 
to make neon lights.

Sprites are another rarely seen electrical phenomenon 
and were first visible to observers flying high above 
thunderclouds. Sprites can appear in the shapes of vast 
halos, columns or even jellyfish, arising from the upper 
surface of a lightning cloud. Like St. Elmo’s Fire, these 
colourful and bizarre shapes are not bolts of lightning, 
jumping gaps of electrical potential, but rather discharges 
of ions into the upper atmosphere. Sprites have been 
studied and photographed from the International Space 
Station, but are rarely seen by observers on the ground.

Strangest of all is the poorly understood ball lightning 
– a floating sphere of fiery sparks, less than a metre in 
diameter, which appears during thunderstorms and 
drifts along and towards metal objects. Ball lightning can 
disappear with a sudden bang and has struck people with 
lethal consequences. It has been often spotted indoors, 
after arriving through glass windows. They have been 
witnessed in a variety of locations: aeroplanes, dancing 
above power plants, within underwater submarines and 
by mariners at sea.

A variety of creative theories have been presented 
as to the causes of ball lightning, including the arrival 
of black holes, the stimulation of evaporated elemental 
silicon and electrically stimulated mental hallucinations. 
However, due to the rare and unpredictable appearance of 
these phenomena, ball lightning will most likely remain a 
mysterious spectre into the foreseeable future.

CONTROLLING SPARKS
At a smaller scale, sparks can be witnessed. Charges 
can accumulate in your own body, especially when one 
rubs together the right combination of materials – such 
as plastic clothing, carpeting, woollen clothing, or 
hair. When you near a conductive material, such as a 
doorknob, a tiny spark can jump across – electricity made 
visible. This is called static electricity, since it is in stasis 
in your body until it finds an onward path – when it 
becomes an electrical current.

Welders utilise the high temperatures of a spark to 
directly craft and melt metal. They must wear protective 
shielding to protect their eyes and bodies from the 
plasma’s radiation. The flash of a welding spark is not 
only too bright to look at, but can also cause ultraviolet 
burn similar to sunburn.

We now have electrical systems bringing power and 
energy into our buildings, and wires are strung up across 

much of the inhabited world. But in a well-designed 
system, a visible spark is rare. Be careful if you see 
any sparks near an electrical system. They can indicate 
damage or poor design, and can be lethal if they jump 
the gap to you.

THE HUMAN RHYTHM
From plasmas to amber and from clouds to doorknobs, 
sparks can be witnessed in a few situations. However, 
there are two sites of electrical activity that are far more 
intimate, and immediate, than these external phenomena. 
The thoughts and rhythm of a human life are electrical. 
Your brain is an incredibly complex electrical system, and 
a heart following an electric signal pumps your blood.

As the heart pumps, blood transports oxygen 
throughout the body. This pulse adjusts to demand; when 
there is more activity, the heart pumps faster and the 
interval shortens. The rhythmic contraction of the heart 
muscle is controlled by the sinoatrial node, the pacemaker. 
Cells in the body are charged electrically by ions of the 
element potassium, and the sinoatrial node naturally, 

An X-ray image of sparks 
between two fingers

The thoughts and rhythm of a 
human life are electrical. Your 
brain is an incredibly complex 
electrical system, and a heart 
following an electric signal 
pumps your blood.
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precisely, controls the relationship and transfer of these 
ions. Its spark is transmitted to the rest of the heart, which 
faithfully contracts. This spark is provided relentlessly 
since before you were born: it began in the fifth week of 
your mother’s pregnancy.

For some people with malfunctioning hearts, an 
artificial pacemaker can help their hearts to function 
properly. While expensive and complex machines, these 
electronic devices can detect irregularities in a human’s 
natural pulse and provide a spark to keep the heart 
contracting adequately. There are other situations where 
artificial sparks are provided. In emergency medicine, 
defibrillators provide electrical shocks in an attempt 
to restore rhythm to a quavering, unsynchronised, 
“fibrillating” heart. During heart surgery, clinicians may 
use direct electrical stimulation of the heart to maintain 
an appropriate rhythm during the operation.

Electrical sparks can also massively disrupt the 
cardiac system. Lightning bolts, in particular, are a 
significant cause of death worldwide. Twenty-four 
thousand people are killed annually by lightning strikes. 
Those unfortunate enough to be struck, even indirectly, 
by lightning, can have their heart’s pacemaker knocked 
out of rhythm. In addition, they can suffer burns, blasts 
and deafness. Industrial, civil and domestic wiring, 
like lightning, can be unpredictable and lethal. Treat 
electricity with great caution!

THE SPARKS AND THE GHOST
In the networked, complicated structure of an animal 
brain, special branching cells known as neurons are the 
site of the electrical activity known as thought. Electrical 
impulses move from neuron to neuron and these tiny 
sparks occur in intricate patterns in response to thoughts. 

There are a staggering number of neurons in a human 
brain, perhaps trillions. As you read this, a subset of these 
neurons is firing in different areas of the brain associated 
with reading, language processing and visual activity. 
Far more elaborate than the most advanced computer, 
a human brain is at the heart of your electrical nervous 
system. Sensations are sent into, and responses sent out 
of, your brain as electrical signals travelling along nerves 
to your brain.

In recent years, the invention of functional magnetic 
resonance imaging (fMRI) has allowed a real-time view 
of this intense electrical activity within the human brain. 
Researchers can prompt thoughts by presenting stimuli 
to subjects or asking questions and observe the location 
of electrical activity in the brain. Before this technology 
was available, neuroscientists had only crude tools to 
piece together the electrical zoning of the human brain: 
by direct experimentation on animals or by observing the 
behaviour of people with brain injuries.

What is the brain? And what is the mind? In the human 
brain occur all of our emotions, thoughts, memories and 
sensations. All of this electrical activity somehow adds up 
to something more than just tiny bolts of lightning. 

It is possible, as Descartes proposed, that the ghost 
is a separate thing to the machine. It is possible that the 
energetic sparks that control your body are, indeed, the 
sparks of divinity. If there is a philosophical space between 
machine and ghost, brain and mind, it is here that the 
bright spark will be made visible, as it jumps the gap. AG

Electrical sparks can also 
massively disrupt the cardiac 
system. Lightning bolts, in 
particular, are a significant 
cause of death worldwide.

◀ Purple sparks fire 
through a glass vessel 
in a recreation of the 
Miller–Urey experiment 
of 1953. Electricity is sent 
through gases believed 
to be present in the 
atmosphere of the Earth 
billions of years ago, 
resulting in the formation 
of amino acids


