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“ IT IS the middle of the night when 
the ghost of King Hamlet comes to 
Elsinore castle. As Bernardo, one of 

the guards, tells Prince Hamlet’s friend 
Horatio, the ghost’s arrival is heralded 
by a bright light in the heavens. “When 
yond same star that’s westward from 
the pole / Had made his course to 
illume that part of Heaven / Where 
now it burns”, he says, before he is cut 
off by the arrival of the ghost himself.  

Shakespeare’s output is full of 
astronomical allusions, but they were 
traditionally seen as narrative devices 
or else viewed in the light of medieval 
thinking. Heavenly bodies, after all, 
were often considered as portents. But 
recently, musings about Shakespeare’s 
stargazing have taken a new turn. 

The star in Hamlet may have been 
inspired by a supernova, and Hamlet’s 
soliloquies may subtly question the 
old ideas about Earth’s place in the 
universe. One astronomer even claims 
the play is an allegory for the scientific 
revolution sweeping through Europe. 
On the 450th anniversary of his birth, 
is it time to reappraise Shakespeare’s 
interest in the natural world? 

The seismic shifts shaking the 
medieval understanding of the 
universe had begun to ripple through 
Europe decades before 1564, when the 
playwright was born. For centuries, 
people had believed that Earth was 
the centre of the universe, but in 1543, 

Copernicus published On the 
Revolutions of the Heavenly Spheres, 
which proposed that Earth revolved 
around the sun (heliocentrism), 
rather than the other way around 
(geocentrism). 

The geocentric idea originated with 
Aristotle’s theories that the stars and 
planets orbited Earth in giant 
crystalline spheres, and it was later 
championed by the Greek thinker 
Claudius Ptolemy, who gave it a 
mathematical framework. Until 
Copernicus, few had questioned it.

Explosive death
At first, Copernicus’s arguments failed 
to change those views, but he attracted 
a few followers in England, beginning 
with a mention in Robert Recorde’s  
The Castle of Knowledge in 1556. Twenty 
years later, astronomer Thomas Digges 
published the first detailed account of 
the theory by an Englishman. Digges’s 
book even included a diagram of the 
solar system in which the stars extend 
outward without limit – a remarkable 
vision of an infinite cosmos.

Interest in the Copernican system 
would be renewed when the Italian 
astronomer Galileo Galilei aimed a new 
invention – the telescope – at the night 
sky, beginning in 1609. Even with the 
unaided eye, however, there were hints 
that the ancient model was on shaky 

ground. In November 1572, a bright  
new star lit up the night sky, appearing 
in the constellation of Cassiopeia. 
Today we know it was a supernova, 
the explosive death of a massive star. 
The supernova was so bright that for 
several months it outshone Venus. It 
was observed by Digges in England and 
astronomer Tycho Brahe in Denmark, 
who published a brief description of 
the object. The strange apparition, now 
called “Tycho’s star”, was a blow to the 
old cosmology, refuting the idea of 
immutable heavenly spheres.

What might Shakespeare have 
known of these developments by the 
time he began writing his plays in the 
1590s? We have no letters or diaries to 
give definitive proof of his interests, 
but there are hints of the ways he 
could have come across the new 
ideas. Scholars have noted multiple 
connections between Shakespeare and 
the Digges family, who lived just a few 
blocks apart in north London. For 
example, Digges’s son, Leonard, was an 
early Shakespeare fan who contributed 
a verse for the front of the first 
published collection of his plays. 

There are also tenuous connections 
to Giordano Bruno, who travelled 
Europe lecturing on the Copernican 
model. It is unlikely that Shakespeare 
ever met Bruno, but he could have 
encountered his ideas through Richard 
Field, Shakespeare’s friend and a 

Shakespeare:  
poet, playwright, scientist
William Shakespeare is known for being many things –  
but never a scientist. Yet on the eve of his 450th birthday, 
we show how his imagination was fired by a curiosity 
about the natural world, starting with the radical 
cosmology that shaped his greatest work, Hamlet…
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printer who had apprenticed under the 
man who published several of Bruno’s 
books. The Bard may also have known 
Bruno’s acquaintance, the translator 
John Florio; we know that Shakespeare 
lifted several passages from Florio’s 
translation of Michel de Montaigne’s 
Essays, and Florio was a tutor to one of 
Shakespeare’s patrons. 

The enthroned sun
So Shakespeare may have encountered 
the arguments circulating among 
astronomers, but what is the evidence 
that his works reflect those competing 
theories? Many of the relevant passages 
are ambiguous. In Troilus and Cressida, 
for example, we find a famous scene in 
which one of the Greek commanders, 
Ulysses, compares hierarchies among 
men with the order displayed in the 
heavens. In Act 1, Scene 3, he refers to 
“the glorious planet Sol / In noble 
eminence enthroned and sphered…”. 
The reference to spheres sounds like 
medieval cosmology, including the 
reference to the sun as a planet. But 
as Jonathan Bate at the University of 
Oxford points out, by emphasising the 
central role of the sun, it “may hint at 
the new heliocentric astronomy”.

Perhaps Hamlet is a more fruitful 
target. Consider the remarkable 
passage in Act 2, where the prince 
envisions himself as “a king of infinite 
space”. Could he be alluding to the new, 
infinite universe described, for the first 
time, by Digges?  

Then there’s the star observed 
“westward from the pole” that heralds 
King Hamlet’s ghost in Act 1. Scholars 
once suggested that it may be a planet, 
or the star Capella. Yet neither Capella 
nor any planet could be in the right part 
of the sky on a late autumn evening for 
observers in England or Denmark, says 
Donald Olson of Texas State University 
in San Marcos. Olson instead suggests 
it was inspired by Tycho’s star. 

Shakespeare was a boy of 8 when the 
supernova appeared, but he may have 
been reminded of it by a reference in 
Holinshed’s Chronicles, a book that is 
thought to be a source for many of his 
plays. And we know the star would have 
been a noticeable object in the right 
part of the sky during November, 
when the play is thought to be set.

Shakespeare may even have been 
influenced by the writings of 
Tycho himself, who made detailed 
observations of the new star from the 
island of Hven, barely a stone’s throw 
from the castle of Helsingør (Elsinore), 
which provides the setting for Hamlet. 
Significantly, two of Tycho’s relatives 

world-views. He points out that the 
play’s villain, Claudius, has the same 
name as the astronomer behind the 
geocentric model of the universe, 
Claudius Ptolemy. Usher goes on to 
identify a series of correspondences 
linking the characters to various 
astronomers. 

The conflict is reflected in the 
action and the dialogue: when Hamlet 
announces his intention to return to 
Wittenberg to resume his studies, 
Claudius declares that such a move is 
“retrograde to our desire”. Usher sees 
this as an allusion to the retrograde 
(looping) motion of the planets, 
which first motivated the efforts to 
understand celestial motions. This 
controversial view may exaggerate the 
influence of astronomy on the play, but 
Hamlet at least suggests the playwright 
had absorbed some of the new theories.

Galileo’s telescopic observations 
came towards the end of Shakespeare’s 
career, but Cymbeline, first performed 
in 1611, offers tantalising hints that he 
was aware of the findings. In the play’s 
final act, the hero, Posthumus, falls into 
a dream-like state, and the ghosts of 
four family members appear and move 
around him in a circle. The ghosts cry 
out for Jupiter, the Roman god. On 
hearing their pleas, he descends onto 
the stage. So we have Jupiter, and four 
ghosts moving in a circle. Could the 
scene allude to the planet Jupiter and 
its four newly discovered moons, 
recently described by Galileo? Usher 
and Shakespeare scholars Scott 
Maisano at the University of 
Massachusetts in Boston and John 
Pitcher at the University of Oxford 
have all argued in its favour. 

These ideas are only just beginning 
to receive mainstream scholarly 
attention, and it would be a mistake 
to overstate the role of “science” in 
Shakespeare’s literary output. Like a 
scientist, he had an insatiable curiosity 
that seems to have extended beyond 
humans to nature itself – but it was as 
an artist that he drew on those 
thoughts and ideas to create some of 
the world’s most powerful dramas.  n

Dan Falk is a journalist and broadcaster based 
in Toronto, Canada. His book The Science of 
Shakespeare is published this month (St 
Martin’s Press)

Star power: Tycho Brahe 
helped rewrite medieval 
cosmology
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were named “Rosencrans” and 
“Guildensteren”, as documented on an 
engraving that was widely circulated in 
the 1590s. While most of the characters 
in the play have classical names, it 
seems more than a coincidence that 
Shakespeare chose these Danish names 
for the courtiers sent to spy on Hamlet. 

Given these clues, Peter Usher, an 
astronomer who recently retired from 
Pennsylvania State University, argues 
that the entire play can be read as an 
allegory about competing cosmological 

“ ”
Hamlet envisions himself 
as the “king of infinite 
space” – is he alluding to 
the infinite universe?
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EPILEPSY, psychiatric breakdown, 
sleep disorders… For all the crudity 
of 16th-century healthcare, there’s 

a surprising amount of modern medical 
detail in Shakespeare’s plays. The 
behaviours of some of his characters 
often bear a striking resemblance to 
how today’s doctors describe a range 
of neurological disorders, and his 
observations continue to inspire 
centuries after his death. 

One of those inspired was Sigmund 
Freud, who read Shakespeare as a child 
and quoted the plays in his works on 
psychoanalysis. “The poets and 
philosophers before me discovered the 
unconscious,” Freud once said, which 
the literary critic Harold Bloom of Yale 
University thinks refers to Shakespeare. 
Indeed, Bloom contends that what we 
think of as the Freudian map of the 
mind is in fact Shakespeare’s.

Freud’s interest in Shakespeare may 
have crystallised while he attended 
lectures by another medical pioneer, 
Jean-Martin Charcot. Charcot is known 
as the father of neurology, and his 
theories on neurosis and hysteria led 
Freud to move from neurology to 
psychology. He often used Shakespeare 
to illustrate the detailed observations 
of behaviour and character traits that 
are needed for diagnosis. 

That’s a lesson many neurologists 
still appreciate. “The art of medicine is 
strikingly similar to storytelling,” says 
neurologist Brandy Matthews at the 
Indiana University School of Medicine 
in Indianapolis. “No matter how 
amazing the technology that supports 
clinicians, nothing trumps a careful 
history and physical examination.”

Following in Charcot’s footsteps, some 
neurologists, including Matthews, still 
use Shakespeare in their classes. They 
have also combed through his works to 
find specific examples of mental illness. 
It might be easy to mistake creative 
licence for medical observation, but the 
rich detail of the descriptions suggest 
that some of the symptoms might have 
been inspired by real-life encounters. 
Perhaps the Bard was influenced by 
stories about London’s St Mary of 
Bethlehem Hospital – then a notorious 
mental institution best known by its 
nickname, Bedlam. 

Of course, no one is saying that his 
dramas should be read as medical >

The bard will 
see you now
No writer or artist can escape Shakespeare. But does  
his influence extend to medicine? Rowan Hooper 
examines the evidence
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reports, but these observations may 
have helped bring his characters so 
vividly to life. 

Bloom has gone as far as to say that 
Shakespeare “invented” the human. By 
this he means that while all the various 
character traits that are in Shakespeare 
existed before, few before Shakespeare 
had written them down in such detail, 
inspiring later generations to be more 
reflective when considering their own 
behaviours. Whether you agree with 
Bloom or not, Shakespeare’s influence 
on the medical understanding of the 
mind seems undeniable. Read on for 
the case notes of his most famous 
characters.

1. Name: ThE MacbEThs
Description: Privileged, married, middle-aged 
Scottish couple
Supporting quotes: His: “Then comes my fit 
again.” Hers: “out, damned spot! out, i say!” 

Macbeth reports hallucinations 
including a dagger floating in front of 
him and voices telling that he would 
sleep no more. As well as these 
symptoms he has impaired cognitive 
function, involuntary movements, 
insomnia and psychiatric breakdown. 
He had been in contact with a cauldron 
containing a possible source of 
infectious misshapen proteins known 
as prions, which would support a 
diagnosis of variant Creutzfeldt-Jakob 
disease (Clinical Infectious Diseases, 
vol 42, p 299).

Lady Macbeth is a different matter. 
She is able to get up and write a letter 
“all this while in the most fast asleep”. 

This is classic parasomnia, a condition 
whereby behaviours can be exhibited 
while asleep. She also has a form of 
obsessive-compulsive disorder, 
washing her hands for up to 15 minutes 
at a time in an attempt to remove an 
imagined stain: “What, will these hands 
ne’er be clean?” Handwashing is known 
to ease emotional stress. 

2. Name: KiNg LEar
Description: elderly statesman and father
Supporting quote: “Where am i? …i am a very 
foolish, fond old man.”

King Lear, at over 80 years old, 
has lived far beyond the average life 
expectancy. His speech is madcap and 
often shows spontaneous increases in 
speed, a sign of Parkinson’s disease. 
He veers from psychosis, in which he 
doesn’t know his own daughter (“you 
are a spirit”), to moments of clarity 
when he recognises her (“I think this 
lady to be my child Cordelia”). The king 
even appears to believe himself dead 
(“You do wrong to take me out o’ the 
grave”) – an assertion seen in a disorder 
known as Cotard’s syndrome. Taken 
as a whole, his symptoms suggest 
dementia with Lewy bodies, a form of 
dementia associated with Parkinson’s. 

“Lear’s fluctuating lucidity, poor 
decision-making and suspiciousness 
could all make sense in the light of 
that diagnosis,” says Adam Zeman, a 
cognitive neurologist at the University 
of Exeter in the UK. 

3. Name: sir JohN FaLsTaFF
Description: alcoholic, overweight old man
Supporting quote: “if sack and sugar be a 
fault, god help the wicked.”

He may be sweet and kind, but 
Falstaff is also plump, addicted to 
sack (sherry) and suffers nightly from 
a treatable sleep disorder. The evidence 
comes from a report of Peto, a 
companion of Falstaff, who was asked 
to fetch him. “Falstaff!” he scoffed, “Fast 
asleep behind the arras, and snorting 
like a horse.” Prince Hal replied, “Hark, 
how hard he fetches breath.” 

In people who are overweight, there 
may be constriction on the airways, and 
this narrowing can lead to sleep 
apnoea, the commonest form of sleep-
disorder breathing. Falstaff may be a 
comic character, but sleep apnoea is 
not a trivial condition: those with it 

may be at risk of brain damage that 
can contribute to memory loss. 

4. Name: oThELLo
Description: High-ranking military man of 
african descent
Supporting quote: Desdemona says to 
othello: “and yet i fear you; for you’re fatal 
then when your eyes roll so.”

Othello is a brave, honourable 
soldier, a man of free and open nature. 
But he is also a man prone to seizures 
that are associated with violence. Some 
transformation. “My lord is fallen into 
an epilepsy,” says Iago. “The lethargy 
must have its quiet course, if not he 
foams at the mouth, and by and by 
breaks out to savage madness.” Othello’s 
tragedy is complete when, during a 
seizure, he strangles his wife to death. 

Evidence for a link between epilepsy 
and violence undertaken during 
seizures has been debated for centuries. 
A review of court cases from 1880 to 
2013 found 178 occasions when 
epilepsy was used as a defence for 
murder. “Of note,” write the authors, 
“is the ferocious and excessive nature 
of the violence in these cases” 
(Neuropsychiatric Disease and 
Treatment, vol 9, p 667). 

5. Name: haMLET
Description: Danish prince, aimless graduate
Supporting quote:  “Man delights not me – 
no, nor woman neither.” 

Recently bereaved Hamlet, a graduate 
around 30 years old, thinks life isn’t 
worth living, saying “I do not set my life 
at a pin’s fee”. He is melancholic and 
impulsive, accidentally killing his 
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Robert Stephens 
(above) as King 
Lear in 1994; David 
Tennant (below 
right) as Hamlet  
in 2008 

“ ”
You do me wrong to take me 
out o’ the grave
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girlfriend’s father. Most of all he swings 
between moods superbly high and 
desperately low.  He can be tender to 
his girlfriend, Ophelia, but then cruel 
(“Get thee to a nunnery: why wouldst 
thou be a breeder of sinners?”) and 
almost violent. His wit and insight is 
second to none but can manifest in 
extreme talkativeness and an inability 
to assess danger. He is also indecisive. 

Under the latest edition of the 
Diagnostic and Statistical Manual of 
Mental Disorders, Hamlet’s symptoms 
suggest bipolar disorder – an assessment 
that makes sense to Farah Karim-
Cooper, a scholar at Shakespeare’s 
Globe theatre in London. “You can see 
evidence of his mood swings and rage 
in his chamber with his mother, and in 
his exchanges with Ophelia,” she says.  

6. Name: corioLaNus
Description: blood-thirsty army general, 
disastrous politician 
Supporting quote: “Despising, for you, 
the city, thus i turn my back: There is a 
world elsewhere.”

Coriolanus is a classic case of how 
brilliance in one field, soldiering, 
doesn’t necessarily translate to 
another, politics. “Many productions 
emphasise Coriolanus’s inability to 
understand the politics of the real 
world and the necessity of custom 
even when you think it’s pointless,” 
says Erin Sullivan of the Shakespeare 
Institute in Stratford, UK. 

Coriolanus has an extreme lack of 
social aptitude, and a lack of empathy: 
he is “a kind of nothing”. It could be 
argued, too, that he has a desire for 
routine, a desire that is frustrated when 
he is exiled. “They are trying to thrust 
him out into the crowd, they want him 
to make nice and he just doesn’t want 
to do it,” says Karim-Cooper. “That’s 
often attributed to his pride and sense 
of social superiority, but perhaps you 
could read it as a slightly autistic trait.”

But maybe that illustrates how we 
bring our own cultural and scientific 
baggage to the Bard. No doubt in 
100 years there will be different 
interpretations again. Perhaps that, 
more than anything, shows the 
richness of Shakespeare’s plays.  n

Rowan Hooper is news editor at 
New Scientist >
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With profits 
of the mind 
Shakespeare’s appeal lies in 
an intuitive understanding 
of how our brains work,  
says David Robson

IT PROMISED to be a marriage of true 
minds. “My dream is to understand 
how Shakespeare moves the brain,” 
literature professor and psychologist 
Philip Davis told Guillaume Thierry 
when they first met. Could Thierry, 
a neuroscientist, help?

Thierry was initially nervous 
about braving the sound and fury 
of Shakespeare scholarship. “It’s a 
minefield,” he says. But the pair 
persevered, and joined a small cadre 
of researchers using quantitative 
techniques to examine the 
playwright’s talents – be it his 
vocabulary, subtle wordplay or astute 
understanding of audience psychology.

Properly controlled statistical 
analyses have already busted long-
standing myths about the Bard. For 
centuries, scholars had argued that he 
was fishing from a particularly large 
word pool compared with his peers. 
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But when Hugh Craig at the University 
of Newcastle in New South Wales, 
Australia, took into account factors 
such as the number of plays each 
writer had produced, he found that 
Shakespeare’s vocabulary is no 
larger  than that of his contemporaries 
Christopher Marlowe, Thomas 
Middleton and Ben Jonson 
(Shakespeare Quarterly, vol 62, p 53). 
His overall mix of terms is also no 
more complex than that of his 
contemporaries, and his rate of  
coining new words is unremarkable.

cudgel thy brains
So what is the essence of Shakespeare’s 
peculiar genius? “If I was being a 
romantic, I would say that one reason 
for his greatness is that he perfectly 
captured the way people expect others 
to speak,” says Craig. Or, as the man 
himself wrote: “So all my best is 
dressing old words new/Spending 
again what is already spent”.

It was an idea that motivated Davis 
and Thierry’s collaboration. They 
concentrated on a characteristic feature 
of Shakespeare’s style – his extensive 
use of “functional shift”, changing the 
grammatical class of words to fit his 
purposes. When Iago is convincing 
Othello of his wife Desdemona’s 
infidelity, for example, he tells him 
“’tis the spite of hell… to lip a wanton in 
a secure couch”, lasciviously replacing 
the verb “kiss” with the noun “lip” 
while using “wanton”, an adjective, 
as a noun. “Other Elizabethan writers 
used the device, too, but Shakespeare 
was addicted to it,” says Thierry.

Thierry was stunned when he saw 
the tempest this small grammatical 
twist unleashed in the brain.  
His EEG and fMRI scans showed that 
Shakespearean sentences employing 
functional shift triggered greater 
activity in areas of the brain normally 
associated with emotion and 
autobiographical memory, as well as  
in the basal ganglia, an area sparked 
when bilinguals switch between 
languages (Cortex, vol 49, p 913). “He 
was forcing the brain to reason and to 
function more – to process information 
at a deeper level,” says Thierry, who is 
based at Bangor University in the UK. 

Davis, who works at the University of 

Liverpool just along the coast, was 
intrigued that the neural activity 
lingered long after the sentence  
had finished, and points out that 
Shakespeare often uses functional shift 
at a scene’s turning point. “It primes 
the brain for the ‘wow’ moment,”  
he says. “It heightens the drama.”

But it’s not just the words: 
Shakespeare’s stage directions show 
an acute understanding of the human 
mind, too. Evolutionary psychologist 
Robin Dunbar at the University of 
Oxford has shown how our real-life 

before you say someone is a complete 
prat,” explains Dunbar.

In a paper currently under review, 
Dunbar and his colleague Jaimie Krems 
at Arizona State University in Tempe 
have analysed Shakespeare’s stage 
directions to show how he constrains 
his characters’ conversations in a 
similar way. Typically, just two or three 
people will discuss another character’s 
thoughts and feelings – such as 
Desdemona’s fatal affection for 
Othello’s lieutenant Cassio – whereas 
four or more speakers will talk about 
more general topics, such as events in 
a war. “It’s an indication of what a great 
observer he was,” says Dunbar.

Dunbar suspects other playwrights 
were less consistent in hitting that 
sweet spot. New Scientist’s own back-of-
the-envelope analysis of Christopher 
Marlowe’s Tamburlaine The Great Part I 
supports this assertion: just half of the 
conversations about the feelings of an 
absent character take place between two 
or three people, whereas 90 per cent of 
Shakespeare’s scenes follow the rule.

A further point of interest is the 
longer-term chains of understanding 
Shakespeare builds between different 
characters. To grasp the plot of As You 
Like It, for instance, we need to follow 
that Silvius is in love with Phoebe, who 
shuns his affections in favour of the 
cross-dressing Rosalind, who, in turn, 
is trying to woo Orlando. That takes 
brain power – and Dunbar suspects that 
Shakespeare was particularly good at 
creating dramas that push us to our 
limits without overstepping them.

For Dunbar, these musings are the 
prelude to a three-year project in which 
he will study the psychology of the 
theatre. Perhaps such initiatives 
might bring us closer to Davis’s goal 
of understanding how the English-
speaking world’s greatest playwright 
moves our minds. Certainly he feels 
his experiments in neuroscience have 
helped. “It’s offered me a whole new 
language for thinking about my 
intuitions and responses to drama,” 
he says. “We literary scholars need to do 
more experiments that are verifiable 
and controlled.” Perhaps it is a brave 
new world of Shakespeare studies.  n

David Robson is a features editor at 
New Scientist

social interactions are constrained by 
keeping track of many people’s mental 
states at one time. Only if three people 
or fewer are present will we gossip 
about others’ thoughts or feelings, 
seemingly because we can keep track 
of the reactions of those present while 
still contemplating the mind of the 
absent party. With four or more 
participants, we tend to restrict 
ourselves to less controversial themes 
such as the weather. “You need to know 
if you’re in like-minded company 

“ ”
Shakespeare’s small 
grammatical twists 
unleash a tempest in  
the brain


