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Personal Beginnings: An Introduction 
 

I do not know why I am fascinated by both theater and science.  I once believed I 

studied both to avoid a typical college major and be different.  But I don’t think that 

motivation would have lasted this long.  For practical reasons, I expected to gravitate 

toward one field or the other by the end of college and begin to pursue that career.  This 

has not been the case.  In many ways, I wish it were.  Decisions would be simpler.  But 

would they be as interesting? 

 Science has been a part of my life for as long as I can remember.  It began, as it 

does with children, in my backyard.  I dug up worms with my sisters, stole robin’s eggs 

with the hopes of hatching them, and made vinegar and baking soda volcanoes with my 

mother.  In school, I enjoyed science classes because they were practical.  Science asked 

the questions I asked.  Why does the sun set?  How does a plane fly?  What is the 

difference between wood and rock?  I am not a person satisfied with living in a 

mysterious world.  As long as I have thought, I have wondered.  How do televisions 

work?  What is the source of the energy in a battery?  Most people seem to take the 

functioning of the world for granted.  I can’t.  Again, I do not know why.  Life is full of 

unanswered questions; that’s why we ask them.  Perhaps it is because my parents 

encouraged open-mindedness and analytical thinking.  Perhaps it is because I always 

wanted to be smarter than my older sister.  Perhaps it is because once I started 

questioning, I couldn’t stop.  Either way, my early enquiries tended to be physical, 

concerned with mechanisms, objects, and movement.  From there, I developed bigger 

questions about the smallest and largest things I could fathom: atoms, rays of light, the 

universe, etc.  Eventually, all studies and enquiries pointed toward the biggest puzzle-- 
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life. The day I first observed a cell under the microscope was a beautiful and confusing 

day.  My physical fascination with life (its origins, mechanisms, and, most of all, errors) 

directed my inquiries to the field of biology.  This general inclination was engendered 

early on by the perpetual presence of animals in my home and days spent hiking the 

wilderness.  Ultimately, it was directed by my practical investigations into what I 

considered of paramount importance.  I wanted to learn about the living.  As a student at 

Boston College, I began formal investigations through classes and labs in the Biology 

Department.  I volunteered for a summer at a baboon rehabilitation center in South 

Africa.  I bought a personal subscription to Nature and read it cover-to-cover weekly.  

But though I increasingly grew scientifically-minded, I was never entirely focused on the 

endeavor. 

 Theater was another part of my life when I was young.  I grew up with an active 

imagination put to work by two sisters and neighborhood friends.  We designed and 

performed musicals and constructed imaginary games.  I was also a voracious reader.  I 

discussed books with my mother and acted them out with my sisters.  In the realm of the 

imagination, anything was possible and still it made sense.  I felt no need to question 

during the process of creation.  In high school, in imitation of my sister, I joined the 

drama club.  I remained involved year after year, until I was the lead in two musicals.  

During that time, theater was an addiction.  I enjoyed being onstage: the costumes, the 

lights, the applause.  Even more, I liked the theater kids; they let one be entirely oneself.  

However, I wanted something more.  (This has been a repeating sentiment in my 

theatrical experience.)  I would get bored easily and restless.  Then, my senior year in 

high school, I directed a play.  It was invigorating and productive, and I was hooked.  
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Theater became a place where I was successful, creative, and fully involved.  I entered 

college as a theater major, intent on being fully involved in production and the 

community.  There, my interests prospered.  Through experience in playwriting and 

dramaturgy, I developed a great fascination with the possibilities of a script and the 

relationship of page to stage.  Now, sitting through a play I analyze motion, picture, and 

dramatic arc.  Working on a play, I rise to the challenge of devising the elements of a live 

performance from the lines of a script.  And from the beginning, there has been 

something about the turn of a good phrase or a surprising and beautiful ending that keeps 

me alert.  In theater, my desires and expectations have developed into hopes.  I have 

hopes for the plays yet to come and the unlimited questions yet to be posed.  I imagine 

the great possibilities of a single script, a single performance, even a single line.  And I 

wonder if I can contribute to that potential professionally.  Can I fulfill my own hope? 

 I spent my junior year of college frustrated with both science and theater.  I loved 

reading my bio textbooks, but did not appreciate when professors couldn’t answer all my 

questions.  In addition, every biology major I knew was going to medical school.  This 

was never a personal aspiration.  The odd duck, I felt alienated from the field by students 

and professors alike.  And, in the theater department, I acted in a play and the process fell 

apart for me.  The play felt frivolous, and the time wasted.  I began to question the 

direction of my extracurricular efforts.  I had reached a point at which my aspirations for 

both fields were falling short; I wasn’t enjoying either.  I reasoned that perhaps I was 

spreading myself too thin to achieve satisfaction in either field.  However, my 

experiences in the previous two years of college prevented me from choosing one or the 

other.  In the semester that I took three science and no theater classes, I tired of reading 
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textbooks and was frustrated with memorizing facts.  I was stifled without a creative 

outlet.  In the semester I worked on productions and took easy biology classes, I was 

bored with my days and restless without intellectual stimulation.  I did not feel as if I 

were learning.   

 In my effort to solve this dilemma, I reached an unexpected conclusion: neither 

field had the prerogative to dominate my life.  Choosing one would always subtract 

something from me, so I opened myself to both.  And on this unsteady middle ground, I 

relaxed.  Here I have rested.  Each field has a part in my life, but not the whole.  Science 

means the world to me.  It is the answer to how and why we live.  It is a source of 

continual questions that keep my mind alert and active.  It is a field of great possibility 

where I can explore.  But theater is my blank canvas, my opportunity.  It is a world of 

imagination where hopes run high, questions abound, and there is beauty all around.  It is 

a field of great possibility where I can create.  But creation is senseless without 

knowledge and knowledge is stagnant without creativity.  However, simply incorporating 

both fields into my life was not sufficient.  To accept a middle ground and feel true 

fulfillment requires something more than compromise.  It demands a synergy. 

 In my senior year of study, I attempted this synergy in two ways.  First, I directed 

a play called Copenhagen, based on the ideas and implications of quantum physics.  This 

production is the closest I have been to a formal unification of science and theater.  In 

many theatrical and integrating ways it was successful, but it is but one script and one 

production.  Second, I wrote this thesis.  For my topic, I proposed to bring theater and 

science together to investigate the inclusive questions of my dual pursuits.  In this way, I 

hoped to benefit, rather than grow frustrated, from the union of these two fields.  The 
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goal of the thesis was to examine the larger synthesis of art and science in the world 

through the specific incidence of science in theater.  I wanted to evaluate the methods and 

levels of success of such unification.  The process has involved a great deal of research, 

reading, writing, and discovery.  Along the way, I discovered a larger community of 

artists and scientists who are researching the unification of art and science, looking for 

overlaps and the products of synthesis.  I am pleased to find I am not alone.  It has 

strengthened my hopes and intentions in this endeavor, which I now expect will be life-

long.   

Included here is the final product of my thesis endeavor, the tip of the iceberg.  

The thesis has two major parts, two different chapters.  Following this introduction there 

is a comparative analysis of two hallmark plays whose subject is science: Michael 

Frayn’s Copenhagen, written in 1998, and Bertolt Brecht’s Life of Galileo, written in 

1938.  Its goal is to analyze the existence and mechanisms of drama in which science is 

successfully integral.  The second half of the thesis is a philosophical dialogue on the 

model of Brecht’s Messingkauf Dialogues.  This format allows for broad questions and 

over-arching concerns of science and art to be addressed.  Theater is the basis of these 

texts for its natural envelopment of other fields and for my degree of familiarity.  Science 

is used as the application because of its rare but stimulating appearance in drama, my 

rewarding experience with Copenhagen, and my natural curiosity.

This thesis has been a fulfilling endeavor that yielded occasional answers and 

provoked continual questions.  For me, it is a taste of the potential of art and science.  

And it is only a beginning. 

 



6

Science in Drama: A Comparative Analysis of Two Plays 
 

In dramatic literature, science makes rare but noteworthy appearances.  There are 

plays that feature scientists as characters and plays about events in the history of science.  

Others present scientific ideas and the role of science in society.  Together, these plays 

and more make up the genre of the “science play.”  The first significant appearance of 

science in drama may be as early as 423 BC, in Aristophanes’ satire The Clouds, in which 

“pasty looking frauds” practice in a “house of clever souls.”1 The play ridicules early 

scientific theory.  Not until 1610 AD did another play further the idea of a “science play.” 

For the purposes of this essay, a science play is a play concerning itself with scientific 

subjects or with a central character of a scientist.  Christopher Marlowe’s 1589 Doctor 

Faustus is a well-known tale of a scientist who sacrifices his soul on the quest for 

knowledge.  Yet Faust, with his demonic and mystical dealings, is not specifically 

recognizable as a scientist.  Thomas Shadwell’s 1676 play The Virtuoso articulated the 

first portrait of a recognizable scientist, albeit a devastating one.  In the 1900s, science 

plays began to form a niche within modern drama.  This growth coincided with multiple 

scientific revolutions, including Relativity in physics and Darwinism in biology, which 

may have prompted the expansion.  The first major science play of the 1900s was Bertolt 

Brecht’s 1939 Life of Galileo. It portrayed, for the first time, an actual historical 

scientist.  Over the century, plays addressing a variety of scientific ideas and personalities 

premiered, including Jerome Lawrence and Robert E. Lee’s 1955 Inherit the Wind,

Heinmar Kipphardt’s 1964 In the Matter of J. Robert Oppenheimer, and Stephen 

Poliakoff’s 1996 Blinded by the Sun. These plays steadily built upon and expanded the 

 
1 Aristophanes. Clouds. Trans. Peter Meineck. Indianapolis: Hackett Publishing, 2000. p. 9-10. 
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use of science as a theme, subject, and character in a play.  But science plays did not 

achieve public success until the event of Michael Frayn’s 1998 Copenhagen. Since its 

global success, a plethora of new science plays have been written, most notably 

Timberlake Wertenbaker’s 1999 After Darwin and Caryl Churchill’s 2003 A Number.

Subjects employed by playwrights range from String Theory to gene therapy, from 

Antoine Lavoisier to Marie Curie.  A handful of musicals and operas also fall into the 

science genre. 

 The science play has several characteristics aside from the presence of science in 

the play.  A science play incorporates, to some degree, a recognizably true picture of a 

scientist or type of science.  It interprets true science, with varying degrees of distortion, 

though drama.  The use of real science is central to the impact of the play.  Traditionally, 

a play obtains heightened importance through the use of powerful subjects, i.e. royalty or 

powerful politicians, whose actions affect the world.  In the case of science plays, real 

science doubly fulfills this role; the audience’s knowledge of the science makes the play 

believable, and by extension, realistically impacts the lives of the characters and therefore 

the thoughts of the audience. 

Another feature of the science play is scientific language.    Scientists onstage 

account for a great deal of this language.  The other influence is the incorporation of 

scientific concepts and themes into the subject of the play.  Language in science plays is 

distinctive because of its unfamiliar vocabulary and non-traditional structure.  Yet, again, 

it is an attribute with degrees of variation.  There is a wide range of scientific vocabulary 

in science plays, from almost non-existent as in Oppenheimer and A Number, to sparing 

use by scientist characters as in Blinded by the Sun, to concept development as in Galileo 
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and After Darwin. Michael Frayn’s abundant use of scientific language in Copenhagen is 

by far the most obvious example; the sheer amount and force of scientific terms, 

concepts, references, and applications supercedes its predecessors. 

The most universal characteristic of science plays is the presence of science in 

conflict.  Science is continuously in conflict in drama, spanning classical and modern 

plays, from both American and European playwrights.  Science opposed to society is an 

idea that flourishes in science plays.  It occurs most obviously in the continuous re-

appearance of courtrooms as a setting, including Kipphardt’s In the Matter of J. Robert 

Oppenheimer and Lawrence and Lee’s Inherit the Wind.  The faction of society which 

acts as the opponent varies, whether it is science versus politicians as in The Physicists or

science versus family as in Churchill’s A Number.  A more specified and over-arching 

struggle emerges after Galileo in the mid twentieth-century, one that puts the empirical 

quest for knowledge against the moral implications of science, as in Frayn’s Copenhagen.  

These diverse conflicts allow science to fulfill varied dramatic needs.  In Kipphardt’s In 

the Matter of J. Robert Oppenheimer, atomic physics serves as a historical focus and a 

respected empirical field in a conflict of science against the state.  In Fredrich 

Dürrenmatt’s 1962 The Physicists, a grand unifying discovery is a locus of responsibility 

motivating the characters in a conflict of science against the individual.  In Churchill’s A

Number, somatic nuclear transfer, or cloning, is the impetus for a conflict between father 

and son with science in the middle.   

To summarize, there are many characteristics of a science play but few have been 

examined with scholarly intent.  Due to the recent proliferation of science plays, their 

fascinating juxtaposition of science and art, and their important presentation of the 
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conflict of science and society, a thorough investigation of their dramaturgy is merited.  

To do this, two hallmark plays of this genre will be considered: Bertolt Brecht’s Life of 

Galileo and Michael Frayn’s Copenhagen.   

In November of 1938, Bertolt Brecht wrote the first draft of Life of Galileo in 

three weeks.  It was written shortly after the Munich Agreement in the wake of Hitler’s 

triumphs across Eastern Europe; Brecht recalled these as “the dark times.”2 The play was 

initially titled The Earth Moves.  On the brink of World War II, Brecht was living in 

Copenhagen, Denmark, and began the play at a suggestion by an American friend, 

Ferdinand Reyher.  Brecht had just applied for a quota visa to the United States, where he 

hoped a work about Galileo might make some money.  Rehyer encouraged Brecht to 

write it as a film so that Reyher could market it in America.  The film idea never worked 

out, but thus, in three short weeks, Galileo was written.  The second draft, which Brecht 

called a two-year escapade, was written after Brecht and his wife, Helene Weigel, 

temporarily emigrated to the United States in 1941.  In collaboration with the American 

actor Charles Laughton, a dramatic reshaping and rewriting occurred, resulting in an 

essentially new play.  This version was in the process of being completed when the first 

atomic bomb was dropped on August 6, 1945.  With its roots in the terror of the 

beginning of the war, few significant changes were needed in the text, which Brecht re-

drafted before leaving the States in 1947.  Shortly before his departure, the ‘American’ 

version found a home at the Cornet Theater in Los Angeles in July 1947.  The American 

premiere, with Laughton in the lead, received mixed reviews.  In 1953, Brecht set a group 

of collaborators to begin a translation and expansion of the ‘American version’.  The 

 
2 Brecht, Bertolt. “Introduction.” Life of Galileo. New York: Arcade Publishing, 1994. p. vii. 
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German version premiered in 1955 in Cologne, and Brecht went on to stage the play a 

year later with the Berliner Ensemble.   

 Life of Galileo depicts the thirty-three year struggle between Galileo Galilei and 

the Roman Catholic Church.  It commences in early seventeenth-century Italy and the 

tense atmosphere of the Counter-Reformation.  Galileo, a mathematician and the central 

protagonist, designs the telescope.  This invention impacts the city of Padua and shapes 

Galileo’s future, triggering his discoveries on the movements of the planets.  Galileo 

begins to make claims about the universe that have great consequences on the lives of 

other characters and on his relationship with the church.  The Church is a strong presence 

in the play, wielding control over Galileo’s livelihood and the minds of its clergy and 

laity.  The action of the play advances from the resulting conflict of authority and 

freedom of thought.  The play culminates in Galileo’s trial for heresy.  Galileo recants his 

doctrine before the Church but clandestinely continues to record his theories.  In the end, 

however, Galileo is the hero even in his defeat, maintaining his right to think and write.  

The conclusion of the play implies the dawning of the Scientific Revolution and a new 

religious and social order to follow. 

Brecht’s starting point for the play is an event in history- the life of Galileo 

Galilei in Italy.  Unlike a lot of modern drama, including Michael Frayn’s Copenhagen 

and Fredrich Durrenmatt’s The Physicists, Galileo does not deal with the ethical 

implications of Brecht’s chosen scientific subject but the wider philosophical and 

religious conflicts.  For Brecht, it is these social implications that make Galileo’s 

astronomy and science of observation a practical and successful dramatic tool.  The 

prevailing theory of the universe in Italy at the time was the Ptolemaic version, in which 
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the Earth is the stationary center of the universe.  After Ptolemy, Copernicus postulated a 

heliocentric universe, or a universe with the sun at the center and the earth in orbit, but 

his theories were based purely on geometry and guesswork.  They were rarely accepted 

until they received their first observable evidence through Galileo’s telescope.  Thus, 

Galileo proved the Copernican model of the universe with observational evidence.  The 

model has widespread philosophical implications; man is no longer (physically) at the 

center of the universe.  The re-emergence of the Copernican model created conflict 

within the Catholic Church since it denied Biblical teachings which declared a mobile 

sun and immutable Heavens.  Galileo championed this heretical view during the strict 

religious fervor of the Counter Reformation and was therefore a clear target and example 

for the Church.  Brecht exploits the conflict of the Ptolemaic versus Copernican models 

to its fullest, not attempting to present the science in scientific terms but in metaphors.  

The best of these is Galileo’s humanistic descriptions in the opening of the play: 

 “The old idea was always that the stars were fixed to a crystal vault to stop them falling 
down. Today we have found the courage to let them soar through space without support; 
and they are traveling at full speed just like our ships, at full speed and without support. 
And the earth is rolling cheerfully around the sun, and the fishwives, merchants, princes, 
cardinals, and even the Pope are rolling with it. The universe has lost its centre overnight, 
and woken up to find it has countless centers. So that each one can now be seen as the 
centre, or none at all. Suddenly there is a lot of room.”3

In this way, Brecht pulls the science of the heavens down to earth, making the conflict 

political and tangible.  Characters repeatedly refer to the effects of the Copernican model 

on the minds of peasants; it will terrify them, confuse them, or incite them.  But the 

clergy and aristocrats mostly fear it will empower them.  With his science, Galileo was 

challenging the sovereignty of the Church, or any higher power, over the people.  In this 

way, Brecht uses the inherent social consequences of empirical science as a dramatic 

 
3 Brecht. Galileo. p. 8. 
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tool.  The philosophical and even political implications of the Copernican model of the 

universe are used as a source of ideas and conflict as Brecht constructs Galileo. 

 Life of Galileo begins in 1609 in Padua, Italy, and concludes thirty-three years 

later in Florence.  The action encompasses thirty-three years of the life of Galileo Galilei, 

beginning with his career as an established mathematician and celebrity in Padua and 

ending with his sentencing and imprisonment in Florence.  The play is fifteen scenes 

spanning eleven immediate onstage settings, primarily alternating between clergy palaces 

and Galileo’s study.  These domain shifts between Galileo’s sphere of influence and the 

Church’s illustrate the constant vacillation of control.  This onstage dynamic reflects the 

turbulent world of the play, an Italy on the brink of change.  The seventeenth century 

opened to a Europe in conflict, poised to enter a new age but divided like a battlefield: 

peasants versus aristocracy, church versus science, tradition versus innovation.  Italy in 

particular, dominated as it was by the papal presence and a stark division of wealth, was a 

principal fighting ground.  This national setting motivates and provokes the behavior of 

the characters as citizens, and the battlefield dynamic acts as a scaffold for the plot. 

The straightforward plot does not deviate from the immediate action of Galileo’s 

life.  The plot can be divided into seven beats.  The first, the creation and sale of the 

telescope, introduces Galileo’s science and the Italian atmosphere of the time.  This 

inciting event allows Brecht to cast immediate focus to the incident of the play, the 

intersection of science and politics.  The second beat shows Galileo’s discovery of the 

Medicean stars and his subsequent confirmation of the Copernican system.  These 

successes are rapidly followed by a series of discouragements for Galileo: the criticism 

and disbelief of scientists, the attack of the clergy, and the spread of the plague.  The 
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stakes are raised as the numbers and strength of Galileo’s opponents grow; he has more 

and more to lose.  The fourth beat reverses his setbacks when the Collegium Romanum 

confirms Galileo’s findings.  This reversal is short-lived and followed immediately by the 

Inquisition’s investigation.  There is a returned sense of hope in beat five, as Galileo, 

buoyed by the impending rise of the scientific-friendly Cardinal Barberini to the papal 

throne, resumes his research into sunspots.  This shift heightens the danger for the 

impending peripeteia.   Beat six is the climax, in which Galileo is summoned before the 

Inquisition and recants his doctrine on the motion of the earth.  The play concludes with a 

defeated Galileo imprisoned in Florence.  He passes his final work, the ‘Discoursi’, to 

Andrea, his young pupil, and Andrea begins a journey to deliver the contraband 

manuscript to an eager European audience.  This ending suggests a new world order 

despite the fallbacks from the condemnation of Galileo.  Andrea departs with the 

intention of spreading Galileo’s heliocentric and controversial science across Europe.  

With the last words of the play he hints at its impending effect: “We’re really just at the 

beginning.”4

The play features one central character, Galileo Galilei.  He is in every scene, 

either physically or as the subject.  Galileo is featured as a lusty man, focused on the 

pleasures of life, filling himself with wine and drink just as he seeks to satisfy himself 

with experiments and astronomy.  In a letter to a friend, Brecht once wrote that the 

character of Galileo should not be idealized.  His Galileo is a “vociferous, full-blooded 

man” with a tummy, what Brecht calls “a new type of physicist.”5 The motif of the 

tangible in parallel with the abstract recurs multiple times, with Galileo’s appetite as the 
 
4 Brecht. Galileo. p. 113. 
5 Willett, John and Ralph Manheim. Texts by Brecht. Life of Galileo. New York: Arcade Publishing, 1994. 
p. 119. 
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first example.  He craves wine as he craves knowledge.  A more distinct repetition of this 

motif occurs in the famous Scene Twelve, entitled “The Pope.”  The change of 

Barberini’s mind opinion and intentions toward Galileo are paralleled and made tangible 

by Barberini’s costume change; as he is robed, he acquires not only the image of the 

Pope, but the papal, or anti-science, state of mind as well.   

Galileo is a protagonist of great attempted agency, always seeking but 

continuously prevented from action.  He is restricted by a range of characters and 

situations that increase in number and importance throughout the play.  It begins in the 

first scene with his maid, Mrs. Sarti, a woman of household power, who pushes Galileo 

to take on a student for wages.  As events progress, Galileo is restricted by capitalism, the 

pressure that he produce something of economic value.  He is also restricted by the 

strength of his telescopes, which he continues to try to refine, and by the opinion and 

control of the aristocracy, particularly the nine-year-old Grand Duke of Florence.  By the 

end of the play, restriction becomes force: Galileo is forced to travel to Rome, confined 

by imprisonment, and watched around the clock.  The play is a struggle between control 

and freedom that begins with a simple household dispute and concludes with the 

restriction of all liberties. 

Galileo is a multi-faceted protagonist.  He is no hero or villain but a mix between 

the two.  There is no mention of Galileo’s personal history or recent adventures at the 

point of attack.  Perhaps Brecht relies on an audience’s previous knowledge of Galileo’s 

fame and attempts to exploit their common knowledge.  Yet, in Scene One, instead of his 

own history, Galileo delivers a history of exploration and knowledge.  Thus, Galileo is 
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able to be a symbol of greater subjects as well as an individual.  In this way and others, 

Brecht avoids associations with polarized types, such as hero or villain. 

 Galileo is joined by other characters with various degrees of agency. The clearest 

division of characters is their allegiance to either science and Galileo or the Church.  

Group partitioning is a further indication of the tug-of-war that permeates the play.  Each 

side’s followers are subject to a struggle and vacillate between sides during the play.  At 

the beginning, Galileo is accompanied by the arguments of a household boy, Andrea, and 

the ambition of a young gentleman, Ludovico.  The two youths take opposite paths; 

Andrea, after alternating periods of conviction and abandonment, ends the play as 

Galileo’s sole trusted follower while Ludovico breaks his engagement with Virginia, 

Galileo’s daughter, because of the repercussions of Galileo’s research on Ludovico’s 

reputation and wealth.  A few scenes into the play, a second follower joins.  The loyalty 

of Federzoni, the lens-grinder, is established.  He is a common man who cannot speak 

Latin but believes in his carved lenses and their images.  Federzoni’s passion for 

knowledge, a desire not expected from the lower class, is nurtured by Galileo.  However, 

even Federzoni is not stalwart; when Galileo recants, the lens grinder turns his back.  

Amidst defeat and the loss of ideals, Andrea damns Galileo, and all Federzoni can say is, 

“You know, he never paid you for your work.”6

The adversaries, the clergy and aristocracy, are changeable as well.  This occurs 

most visibly in Barberini’s reversal from support of Galileo to condemnation.  Barberini 

is a powerful man in the play; his name is often repeated, and he is one of two characters 

(Mrs. Sarti being the other, surprisingly) who verbally keep up with Galileo in rhetoric.  

The little monk is the other significant clerical figure.  He is uniquely tied to Barberini by 
 
6 Brecht. Galileo. p. 98. 
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interests in physics and astronomy.  Perhaps the one sympathetic character in the play, 

the little monk is multi-faceted: a priest with respect for his institution, a background in 

mathematics, a fascination with Galileo’s work, devotion to the clergy, and peasant roots.  

He comes to Galileo in the middle of the play, Scene Eight, conflicted by what he has 

read of Galileo’s work and a prohibiting decree of the Church.  The scene is a forerunner 

to the conflict with the Church.  Despite the little monk’s hesitations, Galileo seduces him 

to be a pupil.  The little monk protests, saying, “I am a priest,” and Galileo retorts, 

“You’re also a physicist.”7 In the end however, the scene is but an irony.  After Galileo’s 

recantation, he gives up sciences and returns to “the bosom of the church.”8 Scene Eight 

is a short-lived beacon of hope for Galileo’s success that will come crashing down. 

The oft-overlooked persona in the play is the Italian lower class.  Two of the 

fifteen scenes take place outside, and each involves the common people.  While their 

presence is limited, their influence is strong.  The political woes of the masses are a 

Brechtian theme, and in Galileo its treatment is simple but shrewd.  The first of two 

outdoor scenes, Scene Ten, presents a ballad singer and a carnival themed for astronomy.   

In comic fashion, the singer proclaims Galileo as a bible-buster who would upset the 

natural order of the world by letting everyone “say and do just as he pleases.”9 This 

scene, the first scene in the play in which Galileo does not appear, expands the scope of 

the story from a scientist to a political statement.  Brecht uses the lower classes to 

highlight the growing shift in thought from the Counter Reformation to the 

Enlightenment.  The final scene in the play, the second outdoor scene, drives home this 

message.  Andrea, Galileo’s pupil and courier, and the famous manuscript, Galileo’s 
 
7 Brecht. Galileo. p. 67. 
8 Brecht. Galileo. p. 103. 
9 Brecht. Galileo. p. 84. 
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Discoursi, cross over the Italian border.  In the scene, Andrea disillusions three young 

boys over matters of the devil and witchcraft, and he extols the power of scientific 

knowledge.  Again, Brecht draws attention to the major philosophical drift of the age, this 

time through direct reference to observation, Galileo’s science.  The impact of science on 

the philosophies of the lower classes and politics is one of its central functions in the 

play.   

The language of the play is diverse and pointed.  It ranges from sophisticated 

Biblical banter to simple ignorant questions to rhyming metaphorical verse.  The 

language supports the themes and conflicts of the play.  There is a continual postulation 

of questions reflecting Galileo’s inquisitive nature.  These are posed by everyone around 

him; “Then why don’t I notice its turning?” “Why’s that?” “Can I have a look?” “Can 

such planets exist?”  In addition, the questions are usually aimed at Galileo himself; 

“What have you in mind?” “How are your eyes?” “Why did you recant, then?”  This 

single-mindedness of the surrounding characters directs the focus and concern of the 

audience to Galileo.  There is also an incessant repetition of words concerning 

observation, including “look,” “examine,” “saw,” and “eyes,” and that is only in the first 

four pages of the play. 

To better understand Brecht’s dramaturgy, his own opinions can offer insight.  

Brecht puts forward several ideas on science and the scientist in the Foreword to Galileo. 

He refuses to separate empirical science from the scientist’s motivations and actions; he 

will not accept the fact that a scientist’s object is ‘pure’ research detached from the intent 

of its product.  Reasons for this approach are readily available; Brecht knew of the 

atrocities committed during the Holocaust in the name of “science,” and he was alive for 
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the dropping of the atomic bomb on Hiroshima.  These events explain why Brecht 

rejected scientists’ attempts to blame the results of their research on “the irresponsibility 

of machines.”10 When these convictions are applied to the play, it is clear why Brecht 

links the political and religious effects of the Copernican system to the science of 

astronomy.  As mentioned, he even bonds his protagonist’s vices to his science so that the 

two exude the same passion and are inseparable.  Brecht’s opinions of science and the 

men behind it shape his protagonist.  Galileo has full understanding of the implications of 

his science and accepts exactly what effect it will have on the public.  In this way, Galileo 

is a hero and, for Brecht, the opposite of the twentieth-century scientists who did not take 

responsibility for their actions.  Two of these World War II scientists are presented in 

Michael Frayn’s Copenhagen. And like Brecht, Frayn examines the motivations and 

consequences of their science.  

In 1998, a surprising new drama specifically about those twentieth-century 

scientists premiered at the Royal National Theater in London.  The play was written by 

British playwright Michael Frayn, widely known for his popular 1982 farce Noises Off.  

Frayn traces the idea for the play back to Heisenberg’s War: The Secret History of the 

German Bomb, a book by historian Thomas Powers, which sparked a personal interest in 

philosophy.  The volume is an investigation of the wartime role of German theoretical 

physicist Werner Heisenberg in Nazi Germany.  Frayn’s background in philosophy gave 

him an immediate interest in the physics of the 1920s.  There he found an outlet for an 

idea that had fascinated him for a long time, “How do we know why people do what they 

 
10 Willet. Texts by Brecht. Galileo. p. 121. 
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do, and even how one knows what one does oneself.”11 After a period of research and 

focusing, what Frayn calls “a lot of writing,”12 Copenhagen emerged, his sixteenth 

original work for the stage.  It is his first play based in historical reality and a deviation 

from his earlier works, including Chekhov translations and Noises Off. The 1998 London 

premiere was directed by Michael Blakemore, director of seven of Frayn’s other works.  

Following stunning reviews and multiple Best Play awards, the play was staged in New 

York and was honored with the Tony Award for Best Play in 2000.  

Copenhagen is, in essence, a mystery.  It concerns a single event in the middle of 

World War II that may have affected the outcome of the war and the world as we know 

it.  Copenhagen is a post-modern examination of the indeterminacy of human action, a 

blend of philosophy and morality, based on the lives of two men who founded the field 

that would produce atomic bombs.  Three characters, Niels Bohr, a Danish physicist, 

Heisenberg, and Bohr’s wife Margrethe, meet in a ghost world to explain, for themselves, 

what happened one evening in September of 1941 when Heisenberg came to visit Bohr in 

occupied Denmark.  The play begins simply as the ghosts ask questions about their past 

and attempt to answer one another.  The action shifts to the tense atmosphere of 1941 as 

the ghosts step back in time and assume their old feelings and habits.  Animosities arise 

from their positions on opposite sides of the war.  As the play progresses, the continued 

questions and occasional accusations never rest on one character but build from each to 

the other as allegiances shift and waver.  The focus of the action is both an attempt to 

discover why Heisenberg came to Copenhagen and, less directly, to discover why he did 

not build the bomb.  The play climaxes when Heisenberg turns the tables on Bohr, 

 
11 Frayn, Michael. PBS Interview.  www.pbs.org/hollywoodpresents/copenhagen 
12 Macaulay, Alastair. “Drama of the uncertainty principle.” The Financial Times Limited. 6 Feb 1999. 
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demanding to know why Bohr did not build the bomb.  In the end, Heisenberg cannot 

explain himself, and the three characters accept that uncertainty is at the heart of all 

things, and because of uncertainty, the world was preserved.   

The central event of Copenhagen is a real one.  In September of 1941, physicist 

and Nobel laureate Werner Heisenberg traveled to Copenhagen, Denmark, to visit his old 

friend and mentor, Niels Bohr.  At the time, in the middle of World War II, Bohr was 

under surveillance in Nazi-occupied Denmark, and his young protégé, Heisenberg, was 

the director of the German atomic bomb project.  The meeting was brief, but long enough 

to devastate their twenty-year friendship and partnership.  The men would never again 

collaborate.  They spent a good part of the next twenty years struggling with the 

aftershocks of that visit, based largely on the obscurity of what occurred; they later gave 

multiple, irreconcilable versions of the meeting.  Copenhagen explores what did or did 

not happen that night in 1941 between these Goliaths of modern physics.   

Quantum physics revolutionized theoretical physics in the twentieth-century in 

the application of quantum theory to matter.  In 1913, Niels Bohr quantized the atom: he 

defined electron levels as discrete units of energy, or quanta.  Suddenly, the world of 

subatomic particles became clear and calculable, though an argument between electrons 

as waves or particles permeated.  Governing the field and resolving this problem was the 

Copenhagen Interpretation of Quantum Mechanics, developed from Bohr’s insight by 

himself, Heisenberg, and others in the 1920s.  The Interpretation is built on two major 

tenets: Uncertainty and Complementarity.  Together, these theories resolve the problems 

of the wave-particle duality of quantum mechanics.  They delineate a universe in which 

measurement outcomes are fundamentally in-deterministic, speculation beyond outcomes 
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of measurement are not justified, and the act of measurement causes the immediate 

collapse of the wave function.13 Each of these three concepts informs the foundation and 

content of the play.   

Of the three, the second claim relates most directly to the dramaturgy of the play.  

If speculation outside results of measurement is not scientific then Copenhagen’s 

questions, the “What ifs?” and “Whys?”, are not scientific.  Frayn asks why Heisenberg 

visited and what would have happened if Bohr had listened to him.  These questions 

speculate motives and possibilities, not results, and are therefore philosophical.  Hence, 

based on the Copenhagen Interpretation, Copenhagen does not have a scientific base but 

a philosophical one.  It is likely this explains the lack of steadfast conclusions at the end 

of the play.  In a philosophical study, a study of speculation, there are no results, no 

collapse of the wave function, and no answers. 

Understanding Frayn’s use of quantum physics is important for a thorough 

analysis of Copenhagen. Frayn himself “knew nothing about science at all”14 when he 

began work on Copenhagen. Hence, the initial intention of the playwright was neither to 

explain quantum physics nor to elucidate empirical science onstage.  Instead, the 

historical event and the physics involved presented Frayn with an opportunity to tackle 

“problems that [he] had been thinking about in philosophy for a long time” (the italics are 

mine).15 Through science, Frayn posed a fundamental question, why do we do what we 

do?  The means was the application of Heisenberg’s Uncertainty Principle to the person 

of Heisenberg: 

 
13 “Copenhagen Interpretation.” Wikipedia, the free encyclopedia. 12 February 2006.  
http://en.wikipedia.org 
14 Frayn. PBS Interview.  
15 Frayn. PBS Interview. 
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“I wanted to suggest with Copenhagen that there is some kind of parallel between the 
indeterminacy of human thinking, and the indeterminacy that Heisenberg introduced into 
physics with his famous Uncertainty Principle, though I’m not trying to say they’re 
exactly parallel.  The Uncertainty Principle says that there is no way, however much we 
improve our instruments, that we can ever know everything about the behavior of a 
physical object.  And I think it’s also true about human thinking.”16 

One final note on Frayn’s application of quantum physics to drama concerns the 

science of the atomic bomb.  Words and phrases like “fission” and “Uranium 235” are 

continuously repeated throughout the acts.  Through metaphors and similes, such as the 

“terrible darkness” and “great machine,” the complicated science of subatomic collisions 

is condensed to opinions and conflicts.  The men’s discussions of how to build a bomb 

lay out all the elements and theories needed as they strip the mysticism of the most 

powerful explosive known to man.  The bomb is reduced to a single atom with the ability 

to split and “move a speck of dust.”17 In this way, Frayn uses science’s power of 

explanation to incite an audience to reason carefully about a topic (the dropping of the 

bomb) that most people have an automatic and strong feeling about.  In this case, science 

onstage arouses interest and fresh thought on a universally-recognized subject and results 

in a new perspective.  Frayn refreshes thought and opinions about the use of the atomic 

bomb by integrating the science of the bomb with emotions surrounding its creation. 

Copenhagen is written in two acts with no explicit scene divisions, entrances, 

exits, or stage directions.  Despite these omissions, scenes are readily divided through the 

shifting of time and focus.  Frayn achieves this by using multiple tenses and subjects 

within the dialogue.  The play begins in a spirit world, in which three characters, Niels 

Bohr, Margrethe Bohr, and Werner Heisenberg are all “dead and gone.”18 This ghost 

land is the setting for most of the play, interrupted only by deliberate transitions back to 
 
16 Frayn. PBS Interview. 
17 Frayn, Michael. Copenhagen. New York: Anchor Books, 1998. p. 33. 
18 Frayn. Copenhagen. p. 3. 
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1941.  In these scenes, 1941 is the present, and the characters re-enact their mysterious 

meeting, seeking to clarify and understand that moment in history.  An essential part of 

Frayn’s dramaturgy is the shifting of time between 1941 and the ghost world.  This 

structural dynamic allows for an exhibition of the event as well as a reflection on it.  

Other periods are discussed, including the period from 1924 to 1927 when Bohr and 

Heisenberg did their revolutionary work and 1947, after the war, when Heisenberg 

returned to Denmark a second time to visit Bohr.  However, no other periods become the 

“present” other than 1941.  In this way, Frayn focuses the audience on the central event 

of the play while filling in supporting information.  The retention of this additional 

information from the other years is necessary and vital; one of the central tenets of the 

play is that history changes depending on what lens one uses to examine it.  Frayn 

presents multiple lenses forged from the range of relationships of the three characters 

over a century.  It is the structural application of the uncertainty of knowledge through 

setting and historical moments. 

The action begins with exposition.  The three characters briefly lay out the history 

of Bohr and Heisenberg’s relationship as well as the 1941 state of affairs.  Margrethe and 

Bohr discuss fission and the German nuclear program, immediately bringing these issues 

forefront.  Following this introduction, the play delves into its repeated episode, a re-

enactment of the night in 1941 that Heisenberg arrived at the Bohr’s home.  After a chilly 

reunion, the men relax and reflect on the past.  A tragic history of the Bohr family is 

revealed as well as the story of Heisenberg’s ascension into the physics hall of fame.  The 

two men depart for a walk, leaving Margrethe narrating to the audience behind them.  

Heisenberg reveals his true reason for coming, a question or a plea or a statement that 
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frightens, anger, and upsets Bohr.  Throughout the play, Heisenberg’s reason for coming 

continues to change.  It is the question at the heart of the play; why did he come?  It is 

Margrethe’s central question, first asked at the play’s point of attack.  The question is 

repeated at least ten other times.   

Following the broaching of this question, the dialogue launches into a closer 

examination of Heisenberg, exploring such concepts as the atomic bomb and the German 

nuclear reactor.  As in a well-made play, there is continuous peaking of Heisenberg’s 

passion or desperation followed its suppression by Bohr’s questions or Margrethe’s 

accusations.  In an interesting twist, Frayn ends the first act on a hopeful note.  It is 

Heisenberg’s attempt to return to the happy days of the Twenties to figure out what went 

wrong and why he did what he did.  As a device, this hopeful moment pushes the 

audience into the next act with a glimmer of hope for an outcome.  Heisenberg’s next 

answer might be the last. 

 Act Two opens as the characters remember the early days of Heisenberg and 

Bohr’s friendship.  They discuss their fellow scientists and their successes, and Margrethe 

remembers how she perceived them.  This subsequently leads to a full blown account of 

the construction of quantum physics, with a focus on Heisenberg’s degree of success.  

The three reflect on why he did what he did, or in many cases, what he did not do.  The 

second act climaxes as Margrethe’s accusations and Bohr’s questions crest together.  The 

three reach a convincing reason for why Heisenberg did not build the bomb: he did not 

want to.  Here Frayn gives center stage to Powers’ sympathetic attitude toward 

Heisenberg, which Frayn concedes in a postscript written for the play, “It would have 



25  

been impossible to write it without taking some view of Powers’ version of events.”19 

But almost immediately, the conclusion which the characters have suffered to achieve is 

undercut by more uncertainty: if Heisenberg simply did not want to build the bomb, why 

did he come to Copenhagen?  This time they reach a different kind of conclusion, one of 

Frayn’s own construction.  In a final re-imagining of their walk, Bohr makes the decision 

to give Heisenberg advice instead of getting angry at him, and the implied consequences 

are disastrous: Heisenberg would have realized how to make the bomb.  That was 

Heisenberg’s greatest demand on Bohr, Margrethe says, to leave Heisenberg 

misunderstood.  It was so great that they were never friends again.  The play ends on a 

human note as Heisenberg gives a personal account of his “ruined and dishonored and 

beloved homeland.”  In the last moments, the three rest on a final thought of ambiguity 

which has consumed them the whole play, “that final core of uncertainty at the heart of 

things.”20 

With three characters, the focus of the play shifts from one pair to another: the 

play begins with Bohr and Margrethe reflecting on the visit, shifts to Heisenberg and 

Bohr reminiscing, shifts to Heisenberg and Margrethe debating the war, etc.  The play is 

built upon the steady flow of one idea to the next.  Added to the repeated return to key 

situations, the result is a circular structure.  The circular pattern of ideas is apparent in the 

recurrence of topics, including ski-ing, the Bohrs’ sons, and Goudsmit at Farm Hall.  In 

addition, the pattern is expressed in the repetition of phrases; “My dear Bohr!” “Now 

we’re all dead and gone.” “Silence.”  This rhythm is only interrupted, clearly and 

purposely, when Heisenberg brings up his dire question to Bohr on their walk, “Does one 

 
19 Frayn. Post Script. Copenhagen. p. 112. 
20 Frayn. Copenhagen. p. 94. 
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as a physicist have the moral right to work on the practical exploitation of atomic 

energy?”21 Each time the discussion circles back to that moment, the dialogue grinds to a 

halt, each of the characters arrested in the moment.  Syntax and structure are used to 

highlight Heisenberg’s central moral question.   

Each character has a unique function in the play.  Margrethe, as the wife and 

mother, is primarily the human side.  When the two scientist protagonists are obscure and 

confounding, Margrethe is the sympathetic and realistic character asking them to speak in 

plain language and reminding them that fission produces a bomb.  She is the audience’s 

trigger to think of the affects of war, particularly on individuals and families.  She is a 

reminder of Heisenberg’s unseen wife and children, and a reminder of the people for 

whom the war was being fought.  In addition, Margrethe guides and directs the action of 

the play.  Her focused desire to uncover Heisenberg’s true motives regularly puts the men 

back on track when their conversation wanders, and her angry opinion of Heisenberg’s 

actions forces him to keep trying to explain them.  Unlike either man, Margrethe plays a 

dual role as narrator and participant, though her opinion does not waver.  When the 

characters are in 1941, Margrethe often steps out of the scene to comment or examine.  

This allows the audience to be critical with her instead of being coerced by the arguments 

of the men. 

In Copenhagen, Bohr is the father figure who “always inspired love.”22 While 

this often links him to Margrethe, it is more of a relation to the scientific community.  To 

them, he was the father confessor, the pope, and the boss.  In the play, Bohr functions as 

the grounding character and the pace-setter.  He remains sensible when the other two are 

 
21 Frayn. Post Script. Copenhagen. p. 88. 
22 Frayn. Copenhagen. p. 21. 
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rash, “heroically abstract” when there are no easy conclusions, and meditative on the 

brink of an insight.  In this way, Bohr soothes Margrethe and Heisenberg’s tempers and 

focuses them on important questions.  This serenity makes Bohr’s outburst in Act Two 

one of the most powerful moments in the play.  In addition to his calmness and 

steadiness, Bohr sets the pace of the characters’ progress.  Reflecting his need for clarity, 

Bohr continually asks Heisenberg questions, demanding him to focus and slow down.  

Bohr’s methodical need to know every detail keeps the dialogue at an understandable and 

provoking pace.  His intrinsic need for review and correction mirrors the circular nature 

of revision in the action of Copenhagen.

Distinct from Margrethe and Bohr, who control the action, Heisenberg is at the 

center of the play, unable to control anything: the war, his science, even his own 

memories.  A unique protagonist, Heisenberg is the conflict.  He is most important for his 

uncertainty (better translated from the German as indeterminability).  He honestly does 

not appear to know his reasons for coming to Copenhagen.  They are presented as blurred 

by history, accusations, and his own inability or resistance to remembering.  It is perhaps 

for this reason he defends himself so ardently and often destructively.  Only at congenial 

moments with Bohr, which never remain so for long, is Heisenberg befriended in the 

play.  Otherwise, he is a man apart.  Heisenberg himself is the tool with which Frayn 

explores uncertainty, applying a scientific concept to the characters of its historical 

originator.  Frayn admits he is not the first to notice the parallels between Heisenberg’s 

life and his science, and he is not apologetic for making the connection, as several of 

Heisenberg’s biographers have been.  Heisenberg is the subject of the play.  Frayn wants 

the audience to judge him, but he will not let them decide easily. 
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An important part of Frayn’s dramaturgy is the history and science he employs.  

The sheer amount of history in the script is apparent at first glance.  The names of over 

twenty scientists are included, some only once, and Heisenberg’s final monologue, on 

page ninety-two of the script, contains the names of seven German towns never before 

mentioned in the play.  Frayn uses these names and words to establish the geography and 

period, the early 1900s, but he also uses them in an intriguing way.  In a play about 

conflicting sides, German versus Dane, good versus evil, Frayn uses historical and 

bibliographical information to deepen that conflict.  Names such as Carl von Weizsäcker 

and Otto Hahn are used in both positive and negative context, and Frayn challenges the 

audience to judge the culpability of these virtual characters.   

The same dynamic occurs with the scientific dialogue which was mentioned 

earlier.  Frayn consistently uses metaphors to explain intricate physical concepts and also 

to create conflicting points of view.  Heisenberg and Bohr present fission as “magic,” 

something “the alchemists were trying to do.”23 But Margrethe perceives fission in a 

quite different way, as an “evil spirit” that will produce “a more efficient machine for 

killing people.”24 Heisenberg grandiosely describes Uncertainty, illustrated with 

metaphors of skiing and traveling, as “the strangest truth about the universe that any of us 

has stumbled on since relativity.”  Margrethe, as usual, alters the concept, accusing 

Heisenberg of using Uncertainty as an excuse for his controversial actions during the war.  

Frayn uses science and history to further the plot and setting of the play as well as to 

advance the conflict within the pages.    

 
23 Frayn. Copenhagen. pg. 12. 
24 Frayn. Copenhagen. pg. 79. 
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Scientific and historical terms saturate Frayn’s language, and he utilizes several 

strategies that make the amalgamation successful.  First, before explaining an important 

historical or scientific concept, a briefer form is presented.  For example, Frayn 

introduces Bohr and Heisenberg’s pioneering work in quantum physics at the beginning 

of the play.  The characters offer a short version of their collaboration: 
B: When you think that he first came here to work with me in 1924… 
H: I’d only just finished my doctorate, and Bohr was the most famous atomic physicist in 
the world. 
B:…and in just over a year he’d invented quantum mechanics…  Another year or so and 
he’d got uncertainty. 
M: And you’d done complementarity. 
B: We argued them both out together. 
H: We did most of our best work together. 
 

This short conversation is a condensed version of three years discussed in detail for the 

first fifteen pages of the second act.  Second, long descriptions of concepts or events are 

followed by brief, opinionated remarks to put the concepts into context.  In Act Two, 

after Heisenberg completes a long and wordy monologue describing complementarity, 

Bohr jumps in with, “You’ve never absolutely and totally accepted complementarity, 

have you?”25 This short accusation places the importance of complementarity into the 

context of the men’s relationship.  It is an illustration of their conflicts in the forging of 

the Copenhagen Interpretation of Quantum Mechanics and an example of their 

relationship in the 1920s.    The final strategy is the use of key words at each return to a 

concept.  Kurt Diebner, member of the Nazi party and head of a rival nuclear program in 

Germany in Army Ordnance, is mentioned several times in the play.  To keep his name 

distinct from the names of other scientists, particularly because Diebner is one of three 

“bad guy” virtual characters, Adolph Hitler and Albert Speer being the others, Frayn 

includes the title “Nazi” somewhere in close vicinity of each mention of Diebner’s 
 
25 Frayn. Copenhagen. pg. 70.  
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name.26 The same pattern occurs with “Christian” and “tiller” during the repeated 

recollections of the death of the Bohrs’ son. 

The death of the Bohr’s son is one example of a true historical event being 

incorporated into a play.  On a grander scale, a play can be based on such an event.  For 

two of the landmark efforts in the genre of science plays, it is significant that 

Copenhagen and Galileo are both plays about historical events.  As discussed in the 

introduction, the use of real events heightens the impact of the play for the familiar 

audience, and the source of the play allows for the introduction of real science.  Yet while 

Copenhagen concerns a more specific event, one night in 1941, Galileo spans decades of 

the life of a man.  But thinking in a different way, Copenhagen and Galileo are rooted in 

the same event, World War II, the impetus for both playwrights.  Specifically, the 

dropping of the atomic bomb is vital to each play, as a part of Frayn’s subject and an 

influence on Brecht’s themes and characters.  But even more significant is that both plays 

are about not just about real events, but real scientists who changed how we see the 

universe.  Galileo and Heisenberg were both men who challenged scientific standards and 

authority.  They told the world it was wrong.  These revolutions of thinking are major 

events in the history of Western thought and scientific progress.  Because of this, the 

protagonists are the focus of the play and source of the conflict.  Their presence 

emphasizes this peripheral, but huge, event.  

Finally, it is important to recognize that Copenhagen and Galileo apply science in 

different ways.  Galileo’s astronomy is a revolution used by Brecht for its political and 

social implications, and his conflict is science versus religion.  Brecht is concerned with 

the effect of science on society.  This is clear both in the outdoor scenes and the emphasis 
 
26 See pages 38, 40, and 47-8. 
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on Galileo as a public figure, put on trial before all Catholics and Italians.  Brecht uses 

science as an impetus that causes ripples in the social and religious fabric of seventeenth-

century Italy.  The science is the cause of the conflict, greatly effecting all the characters’ 

lives.   

Frayn’s quantum physics is a vehicle used in a different way.  Frayn uses the 

theories of Bohr and Heisenberg to poise philosophical questions and to provide an 

atmosphere of analysis and uncertainty.  Frayn’s conflict is twofold.  First, he confronts 

the moral implications of science, most visibly the science of the bomb.  The bomb has 

an effect on not just the characters and virtual world but on the audience.  It is a question 

of morality.  The second conflict arises with the application of science to man.  Frayn 

parallels Heisenberg’s Uncertainty Principle to his life.  In this way, the effects of science 

are not on society but on a single man’s life.  Heisenberg is subjected to the same 

indeterminability as the universe he created.  This creates the central, but more subdued, 

character conflict in the play.      

 Bertolt Brecht’s Galileo and Michael Frayn’s Copenhagen are two well-known 

science plays of the twentieth-century.  Both rely on a strong central protagonist, based 

on a true historical figure, who challenges standards, provokes discord, and ardently 

defends himself.  Each play integrally uses science both structurally and thematically.  

Dramatic conflicts within these plays result from the clash of science and society, and 

moral, philosophical, and religious questions are posed and debated within these 

conflicts.  Galileo and Copenhagen are science plays that ask pertinent questions about 

the place of science in society and the role that scientists play in shaping the history and 

ideas of our modern, progressive world.  
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Science and Theater: A Dialogue 
 

"A balanced perspective cannot be acquired by studying disciplines in pieces but 
 through pursuit of consilience around them.  Such unification will come hard… " 

 Edward O. Wilson 
 

A man and a woman sit at a coffee bar. 

SCIENTIST:  Hi.  Here, please. 

DRAMATURG:  Thanks, I don’t take sugar. 

SCIENTIST:  Hm, black means business.  Are you in commerce? 

DRAMATURG:  The arts actually.  And yourself? 

SCIENTIST:  Cell biology.  I have a research lab over at the college, and I teach a bit.  

What field of the arts? 

DRAMATURG:  Theater.  I work as a freelance dramaturg. 

SCIENTIST:  Well, then it’s a definite pleasure.  It’s not often I get to chat with an artist, 

much less a beautiful one. 

DRAMATURG:  And it’s not often I intrigue a scientist, much less a charming one.  The 

pleasure is mutual. 

SCIENTIST:  You mean you don’t have particle physicists banging down your door 

inviting you to seminars? 

DRAMATURG:  As if you receive daily invitations to openings and coffee houses. 

SCIENTIST:  Touché.  So will our polar histories prevent us from anything but polite 

banter? 

DRAMATURG:  I should hope not.  But most professionals are afraid of the game we’re 

about to play. 

SCIENTIST:  And what game is that? 
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DRAMATURG:  Why, Go Fish.  We’re going to see how well our cards match.  

SCIENTIST:  And if we end up with singles? 

DRAMATURG:  It beats playing by yourself. 

SCIENTIST:  Very well.  And the rules? 

DRAMATURG:  No rules.  It’s really a straightforward game.  We simply ask each other 

questions.  You tell me about science, and I will tell you about art.  If we reach an 

impasse, we’ll acknowledge it and move along.  But if we make a match… who knows? 

SCIENTIST:  You have a certain air of mystery, you know that? 

DRAMATURG:  Of course I do.  The most beautiful thing we can experience is the 

mysterious.  So, go on, tell me your mysteries.  Tell this artistic layman about science. 

SCIENTIST:  Tell you about science.  What an easy demand… 

DRAMATURG:  I said it was a straightforward, not easy. 

SCIENTIST:  Fair enough.  Science… Science is the experimental process of 

understanding the natural world.  Its goal is truth, its hub is the scientific method.  

Science is a system of values.  It is obsessed with method, focused on measurement, and 

quests unobstructed for fact.  Not any event is a scientific experiment; a scientist seeks to 

obtain reproducible and measurable results, which requires repeatable method and 

consistent measurement.  In an ideal world, these results tell something about the natural 

world that we live in.  They are truth.  Truth sits on an extremely high pedestal in the 

scientific world.  If a theory generally taken as truth is legitimately and repeatedly 

disproved, it is thrown out.  It will no longer be used or considered; no more research will 

be done with it.  Truth about the physical world is everything.  It is what the pursuit is 

for, it is the source of the obsession, and it is the goal.  



34  

 Science is a single-minded pursuit.  In an experiment, there is a control and a 

variable.  To get the most accurate information, only one variable.  The control should be 

absolutely normal, an element about which everything is known.  Therefore one, and only 

one, deviance from that norm should be pursued at a time.  Once everything is known 

about that variable, it can be used as the control and another new element can be added.  

A scientist learns incrementally, from the ground up.  Think of what the discovery of the 

structure DNA did for genetics and molecular biology.  Suddenly scientists had a 

foundation of how genes replicate, where mutations come from, and how the nucleus of a 

cell functions.  The field blazed open because a basic structure had been found.  It is this 

single-minded pursuit, the quest to determine a single fact, to make a single discovery, 

through the elimination or variables and narrowing of focus, that makes the scientific 

method able to discover natural truths. 

 There are two types of science.  Normal experiments are looking to fit a piece in a 

puzzle without destroying the puzzle or making something new.  In effect, they already 

know what the puzzle will look like and seek to make a piece fit better, or say, determine 

the color.  In this way, experiments add supporting evidence or clear up blurry facts 

within a theory.  Science supports this concrete and predictable form, generally.  It is 

measurable, precise as possible, and repeatable. But, in the past, it has been blown wide 

open, and it could be again.  There is also revolutionary science, new science, and it 

causes what is termed a “revolution.”  The discovery of oxygen or relativity- these are 

examples.  Not that they aren’t measurable and repeatable, but they predict new theory 

and change how we see the world!  This is science that changes our idea of truth and 

sparks further investigation.  A lot of the time, this type of science is caused by the right 
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mind being in the right place with the correct external factors.  But this moves us outside 

just a concept of science into science in our world.   

DRAMATURG:  Well, what are these external forces? 

SCIENTIST:  Government, for one.  The amount of funding received from governments 

and a government’s ability to pass laws has the potential to restrict research.  Another 

important force is the advance of technology.  Science can only progress as far as the 

equipment available.  Technology allows an extension of our senses.  Because of this, 

today, empirical data is available on unexpected microscopic and colossal scales.  But 

technological progress is limited; it depends on time and resources.  This isn’t a 

comforting idea because it presents limitations to science as well, and no one in science 

likes limitations.  But one can only determine so much about a physical force until there 

is no more to be observed.  If nothing new is observed, there are no more new facts and 

only theory.  But science always wants new facts in order to create larger, more accurate 

theories.  Our observations hinge on the tools we use to extend our senses, thus they are a 

force acting on scientific pursuit.  But greater than those two forces are the ones 

involving people, for those are the most unpredictable.   

As abstract as I have made it sound, science is devastatingly real.  It directly 

affects the human condition and the psyche, how man thinks of the world.   Science 

challenges all men, not just scientists, to reason, explore, and conclude.  And the public 

takes issue with science.  They voice opinions, cast judgments, and write laws.  Many 

scientists abhor this intervention.  They value empirical science for the sake of 

knowledge.  But we are humans living in a world built and dependent on science.  

Science is the guts of our society, and scientists must be responsible for their role in it.  
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As separate as the philosophical idea of science is from practice, science itself cannot be 

discussed purely in theoretical terms without consequences.  Science is too much a part 

of the daily lives of every person to remain an abstract field for a select few.  Dialogue 

should be encouraged and nurtured by the scientific community because this community 

needs to be aware of the needs of the world around it.  Additionally, science is directed 

and influenced by external forces.  Natural truths cannot always be achieved by 

brainpower alone. 

And even within their empirical bubbles scientists, and yes, that includes me, 

must take issue with morality and consequence.  The interdependent scrutinizing field of 

science pays attention to methods and use of experiments and results.  Even in a bubble, 

scientists have both a profession and a public to answer to.  Science is not an abstract 

philosophy that can be ignored or an isolated religion that can be honored.  Science has 

an ingrained morality.  The scientific method involves rules which set limits to real 

science.  It lays a common groundwork for research that holds one ideal higher than any 

other.  Truth.  Any violation of the rules concerning truth is immoral.  Fraud is a big deal 

in the scientific community because it is an attempt to falsify the truth.  It undermines the 

entire enterprise of science, to discover the physical truths about the universe. 

DRAMATURG:  This holy grail of truth must not only influence action, but what you 

consider sacred and valuable.  How does science see the world?   

SCIENTIST: Science seeks to understand how the world came to be and how it 

functions.  Science does not fantasize, it intellectualizes.  The goal of science is to 

demystify the world around by explaining ‘how’ and sometimes ‘why.’  So science holds 
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valuable technique, insight, and new approaches.  Whatever can lead us to new scientific 

knowledge. 

DRAMATURG:  What is scientific knowledge? 

SCIENTIST:   Scientific knowledge is knowledge that is empirically verifiable.  That is, 

knowledge derived from the senses.  Observation is the core of science.  In general, 

science is methodologically empirical in nature.  Observation, not intuition, tests 

hypotheses and theories.  Scientific knowledge is made up of cautious observations of 

nature.  If you are focused on observing nature, it logically follows that you will have 

success understanding and predicting it.  Observation does make us better understand the 

world.  There are other theories that consider scientific knowledge “intrinsically 

sociological,” arguing that method and theory are contingent on the agreement and values 

of a group or culture that judge them.  These theories are concerned with the nature of

observation.  In that case, one is stepping outside science to question its foundation.  That 

is the philosophers and sociologists talking, not scientists. 

Scientific knowledge excludes mystery or philosophy.  Some people like their 

mysteries.  Religious leaders and followers do not like the idea that consciousness is a 

product of the evolution of the brain.  Adherents to tradition may stand against scientific 

progress because it threatens to undermine beliefs.  Science itself presupposes the 

absence of divine or metaphysical forces.  This places a scientist in the functional role of 

atheist.  There are no metaphysical forces guiding a scientist’s world, only physical ones. 

DRAMATURG:  So an ideal scientist seeks natural truths.  Why?  For what purpose? 

SCIENTIST:  A true experimental scientist, I believe, desires scientific knowledge, 

observational, demystifying knowledge, in order to modify human existence.  Change 
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through discovery.  Change through knowledge.  Truth allows us to fix what we consider 

wrong, to make life better and easier.  We seek progress.  We pursue the ability to 

improve the human condition. 

DRAMATURG:  That’s a major difference between art and science.  Art seeks truth to 

learn about people, not for use.  In fact, truth is rarely achieved.  Art has its own 

fascination with the world, and that is by reflection and interpretation.  Through art we 

attempt to experience life in an unexpected and new way.  Artists strive for the original.  

We seek the knowledge of the limits of human experience.  But we seek this type of truth 

through aesthetics, not with a goal in mind. 

SCIENTIST:  Doesn’t that make for frustrating work?  Not striving toward anything 

useful? 

DRAMATURG:  I didn’t mean to say there is no goal.  The goal is discovery and 

originality.  But the process is more valuable than the product.  Take theater specifically.  

Often it is assumed the goal of a play is emotion, or audience reaction.  It’s true 

playwrights often want you to sympathize with their characters or at least respond in 

some way.  A well-made play uses relationships and progressive heightening of stakes to 

involve the audience in the situation, so that by the end of the play both the audience and 

characters may have resolved something.  They may have learned something.  So the goal 

of a single production can be emotion.  It can also be enlightenment, chastisement, or 

escape.  But that concerns a single production or a single script.  The goal of ideal theater, 

the art of performance, is something different, something greater. 

 Theater, like many kinds of art, asks questions.  The central intention of theater is 

the enquiry of life.  Theater uses a space to tell a story that asks a question about some 
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aspect of human experience.  And for artists, the question is more interesting than the 

answer.  Theater asks, what is love?  And that question happens to be answered (which is 

rare), then we pose another question.  What is the most someone would sacrifice for 

love?  Theater questions the human condition.  It uses space to tell a story.  This story is 

the vehicle that allows some aspect of the human condition to be questioned and 

examined.  The essence of artistic vision is idea and enquiry.  No, art is not concerned 

with the physical questions science asks and does not have the methods or techniques to 

answer them.  But science does not have the capacity to even pose the questions that art 

asks.  Our intention is not to explain but to question the human condition.  And this 

enquiry is continual because of interpretation.  Theater interprets the world from different 

perspectives.  Drama owes its perspective to the playwright, a person who applies their 

own impressions, prejudices, and opinions to their work.  Drama is truly subjective.  

Theater can be a soapbox, a peephole, or a stained glass window.  Drama can take the 

world in a nutshell, twist it around, and present a world you never knew you knew.  

Drama, at its best, re-invents life.  

SCIENTIST:  But what about method?  Is there rhyme or reason?  How do these values 

of art influence how it’s done? 

DRAMATURG:  But I haven’t even mentioned the most common value of all, aesthetics.  

Art appreciates beauty.  Art looks for beauty everywhere, especially in the unexpected.  

Maybe this is an attempt to make life fulfilling.  Maybe it is what our souls are attracted 

to.  Maybe beauty is the highest ideal.  The artist discovers and applies aesthetics and in 

this application lives those values of interpretation and representation.  Method is 

variable because perspective and the source of the aesthetic are variable. 
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SCIENTIST:  But what about you?  The job of the artist is to find the beauty of the 

world? 

DRAMATURG:  The job of the artist begins with the question and ends with a 

presentation.  Anyone can ask questions about human existence: philosophers do, 

ministers do, teachers do.  But an artist doesn’t necessarily want an answer.  An artist 

wants more questions.  And they take these questions and explore them through a 

product, whether that is performance, music, or painting.  Artists learn aesthetics and then 

create.  Creation, like discovery for you, is the hallmark of an artist.  If anything, that is 

our goal.   

And as I said, artists strive for the original, which is a byproduct of asking a new 

question.  They want to discover new ideas and new aesthetics.  It is the same for visual 

artists, even if their questions are different.  They ask, what happens when red is 

splattered on top of white?  Or, what is the result of this unique silhouette?  For a theater 

artist, originality is in interpretation.  The beauty of theater is that a script can be 

interpreted over and over onstage, each time asking different questions.  The Tempest 

may question the consequences of power, the dangers of knowledge, or the bond of a 

father and daughter.  An artist is always exploring, interpreting, and questing into the 

human soul.  The job of the artist is always to deepen the mystery.  

The need to question, I think, makes us very similar.  In your research and my 

inquiry, we both ask, “What if?”  What if the sun were not to revolve around the earth but 

the earth revolve around the sun?  Of, what if a young prince were to fall in love with his 

enemy’s daughter? 
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SCIENTIST:  But our questions will always be separate.  I examine the world through 

constraining portals of physical laws.  In theater, anything seems possible.   

DRAMATURG:  And it is. But, like science, theater seeks to understand the human 

condition.  I will concede our methods, the scientific method and a conceptual enquiry, 

are different, but our intention is similar.  And perhaps to understand this condition, it 

will require our synthesis. 

SCIENTIST:  A synthesis?  Science will never accept the questions of art. 

DRAMATURG:  It isn’t a matter of combining techniques or intentions, but of 

combining the knowledge from both fields.  I believe science and art can work together to 

understand the full complexity of our existence.  Perhaps it is the only way we’ll ever 

understand the grandeur of being human.  We’ve established that we view the world in 

different ways.   

SCIENTIST:  But we’ve also recognized limitations in your ability to enquire and my 

ability to understand and progress.  So how can we achieve a synthesis? 

DRAMATURG:  I don’t know if we can achieve one, but we can pursue one.  And I have 

seen the beginnings of such unification in my recent work.  As a member of the artistic 

community, having lived through multiple artistic movements, I have watched theater 

moving forward.  Yet recently, it was been with a shift.  Drama functions to depict 

aspects of the human experience onstage.  To me, a central function of these glimpses, 

these two-hour experiences of another’s life, is probing a moral dilemma.  And modern 

drama reflects current moral dilemmas plaguing our society.  So, what does our 

opinionated and vacillating society collectively worry about?  In the last half-century, 

theater has soaked up the doubts of post-modernity.  Post-modernism has no solid ground 
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for philosophy or religion and denies that answers exist for even our most fundamental 

questions.  Yet theater must still enquire, and many agree it has turned to science to ask 

ethical and moral questions.  Perhaps theater reflects this reliance on science to pose 

those moral problems.  Maybe moral debate now uses the steady foundation of science.  

Perhaps it is now a common source of questions, for both you and me. 

SCIENTIST:  So art has no standard of morality? 

DRAMATURG:  Well, art has morality because men have morality.  This is why even 

morals of science find their way onstage.  Art deals with anything that man deals with.  

And two of the greatest ideas in the human culture are the ideas of good and evil.  Art 

examines good and evil.  Art sets them against each other.  Art judges the winner.  

Morality is central to art because it is central to man. 

SCIENTIST:  Then who says what is right and wrong?  Good and evil?  In science, truth 

determines hero and villain.   

DRAMATURG:  We seem to have something in common.  Like you, I seek truth.  

Theater strives to achieve truth about the human condition.  What makes a man a hero?  

What is true goodness?  We want truth, just a different truth than you.   

SCIENTIST:  But your morality doesn’t come from this search for truth. 

DRAMATURG:  No, it comes from the subject of the search.  Man deals with morals, so 

art does too.  How man achieved the morals he holds?  Well, you’ll have to ask the 

philosophers.   

SCIENTIST:  But if I seek an ends and you seek a means, how do can we contribute to 

each other?  You describe how science is used in art.  But how does art do the same for 

science?  The scientific method is restrictive enough to exclude most other fields. 
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DRAMATURG:  Is science really as exclusive as you make it?  Is there no freedom to 

imagine? 

SCIENTIST:  No, science should not set limits to the imagination.  But it does set limits 

to possibility. 

DRAMATURG:  Then art can take over where science cannot go, into a world of pure 

imagination where physical laws are incidental.  We rule different kingdoms.   

SCIENTIST:  Then how does your world of beauty and perspective apply to my physical 

world? 

DRAMATURG:  Would an understanding of rods and cones in the human eye make 

sense without an understanding of color and aesthetics?  Can you fully understand your 

field without understanding human limitations and failures? 

SCIENTIST:  The human element is obviously pervasive.  I agree.   

DRAMATURG:  And couldn’t something science now labels impossible one day be 

proven possible? 

SCIENTIST:  Yes. 

DRAMATURG:  So you tell me.  Besides imagination, where is art in science?  What 

about aesthetics? 

SCIENTIST:  It’s true some of the best work in science are the most simple and eloquent 

experiments.  Good technique is a valuable skill and often called an art.  It’s not only 

precision but a matter of creativity… 

DRAMATURG: …and aesthetics.   
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SCIENTIST:  Yes.  I will concede that science appreciates beauty.  It is not a central 

value, but a commonality for us two nonetheless.  In fact, when a high level of skill is 

achieved, there is beauty in form.   

DRAMATURG.  So the greatest scientists are artists as well.  Creativity is another 

overlapping factor of our fields.  The best artists and scientists are the most creative.  

They are also the ones with the widest perspective, able to think over discipline barriers. 

SCIENTIST:  The best artists and scientists ask the right questions. 

DRAMATURG:  And make the correct observations.  You’ve said observation is central 

to science.  It also has a place in art, but the intention is different.  For art, observation is 

a starting point.  Observation is how one decides what question to ask.  One must 

examine the surface of a thing or situation before reflecting, mimicking, or interpreting.  

An author cannot have perspective without a subject. 

SCIENTIST:  Yet our scrutiny is dissimilar.  Scientists and artists alike grapple with an 

uncertain world, but again, our intentions are different and observations are guided by 

intention.  Therefore, even if we are looking at the same thing, we reach different results. 

DRAMATURG:  And that is why a combination of our approaches will provide a deeper 

understanding of the world!  Our techniques may conflict and our perspectives may 

differ, but what beauty from the unification of two dramatically differing approaches!  

We have great potential, you and I.   

SCIENTIST:  We surely have intellectual adventure.  But will we ever achieve certainty? 

DRAMATURG:  Will science ever achieve certainty now? 

SCIENTIST:  The scientific pursuit?  No, and I don’t believe it ever will.  We don’t even 

know if the human brain has the capacity to understand all the mysteries of science. 
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DRAMATURG:  And if all the mysteries were solved, art would be finished. 

SCIENTIST:  Well, then you’ll just have to continue making mystery while I attempt to 

solve it. 

DRAMATURG:  Deal.  Can I get you another cup of coffee?   
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