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Introduction-Reconstructing 
Scientific Pasts

Tensions and Explorations

The universe is made of stories, not of atoms.1
—Muriel Rukeyser

Friendly Banter

Graduate work in both physics and history taught me to use 
highly specialized research methods to rigorously search out 
truth and eradicate myths. In spring 2012, I brought this mindset 
with me as I sat down for lunch with physicist Pierre Hohenberg 
at the Apple Restaurant near Manhattan’s Washington Square 
Park. Pierre was a brilliant physicist and a family friend. Toward 
the end of his life, he was particularly invested in work on the 
foundations of quantum theory.2 My dissertation on the history 
of quantum interpretation debates naturally piqued Pierre’s 
interest, so we had discussed these topics at length.

Our conversation that afternoon shifted to comparing the 
development of quantum mechanics with the history of classical 
mechanics. After lunch, we sat at our table and sparred good-  
naturedly about history. It was a lively debate, but I sensed Pierre 
becoming more and more frustrated with my corrections of his 
historical misconceptions. As the volume and intensity of our 
talk peaked, he blurted, “José, I don’t care if that’s not how it 
actually happened, it should have happened that way!”3
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As a newly minted myth- slayer, I was stunned. Pierre was pre-
cise in arguing about the nature of quantum theory, careful to 
account for every mathematical nuance and scientific principle, 
yet, at a moment’s notice, he seemed willing to brush aside his-
torical facts because they didn’t conform to his understanding of 
how the past should have happened. From the perspective of a his-
torian of science, I found this a fundamental asymmetry. How 
can scientists like Pierre pay utmost reverence to natural facts 
and their particular contexts, yet be comfortable rearranging  
and manipulating historical facts to suit their purposes? 
Unfortunately, I missed the opportunity to thank Pierre directly 
for his catalytic inspiration, but this book is an attempt to explore 
and understand his interjection.

The more I reflected on Pierre’s perspective, the more I thought 
about my own uneven introduction to the history of science, first 
in my studies in physics, then during training as a historian of 
 science. The lengthy anecdotes I heard in physics classes or read in 
textbooks and popularizations of science left an indelible mark. 
Reading John Gribbin’s In Search of Schrödinger’s Cat in my first- year 
modern physics course was nothing short of transformative.4 For 
an impressionable eighteen- year- old, the stories of young quan-
tum revolutionaries overturning established knowledge and 
revealing a new vision of the world brought physics to life. I was 
captivated and inspired by the stories of scientific heroes boldly 
debating the foundations of reality, piercing the veil of the 
unknown. Eventually, experimental work in quantum optics 
allowed me to frame those revolutionary tales more sharply and 
gave me a new, firsthand perspective on scientific practice. Indeed, 
these experiences displayed dimensions of science more akin to 
Thomas Kuhn’s normal science than to revolution.5 I was 
impressed by the rigor, ingenuity, and perseverance of my col-
leagues in the face of the daily grind of physics research, but at the 
same time disheartened by the inescapably contingent nature of 
scientific progress.
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As I pivoted to graduate work in history, I began questioning 
many inherent assumptions about science and its past. I still 
remember the unsettling impact of reading Steven Shapin’s 
opening line from The Scientific Revolution: “There was no such thing 
as the Scientific Revolution, and this is a book about it.”6 Just like 
that, the clean and tidy progress narratives I had encountered for 
so long began to cleave and crumble. Carefully researched micro-
histories—historical reconstructions contextualized within a 
particular time and place or fixated on the evolution of a specific 
concept such as objectivity—challenged my understandings of 
science and its practitioners.7 Clear windows into human and 
social dynamics, missing from traditional progress narratives, 
were now opened. I was indoctrinated into the guild of profes-
sional historians, taught to revere archival documents and 
unpack them within their proper historical context, doing every-
thing possible to avoid any hint of present- centered “Whiggishness” 
in my work. “Whig history” refers to a reconstruction of the past 
that is framed from the perspective of the present to highlight a 
seemingly inevitable progress narrative. Chapter  1 discusses the 
stigma associated with this category and its pejorative use by his-
torians of science.8

The prohibition against Whig history was drilled deep into my 
psyche. Framing and interpreting the past from the perspective of 
the present, as Pierre had done, is a cardinal sin for mainstream 
professional historians. Thinking about historical episodes as 
causally connected stepping stones to an inevitable present is a 
sure way to introduce anachronistic bias into any historical ana-
lysis. If historical actors cannot foresee the future, why should we 
read their work as confidently anticipating certain future devel-
opments? Although these are important issues for all professional 
historians, they are especially problematic for historians of sci-
ence trying to articulate historical contingency in the face of 
Whiggish portrayals of science.9

A clear demarcation seems to arise from historians’ pro hib-
ition against Whig history. As a result, historians and scientists 
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approach and understand science’s past differently. From the 
perspective of professional historians of science, the stories sci-
entists tell are judged to be poorly executed histories. They are 
Whig histories that perpetuate distortive myths about science, 
to be corrected or eradicated. As such, a treasure trove of care-
fully crafted historical reconstructions taken from almost a 
century of scholarship can debunk long- standing myths, such 
as notions that: astrology and alchemy have always been 
 pseudoscientific superstitions with little impact on the history 
of science; Isaac Newton’s encounter with a falling apple led 
him to replace God with his law of gravitation; Charles Darwin’s 
theory of evolution destroyed his faith in Christianity; or, more 
generally, that the scientific method accurately reflects what 
scientists do.10

Yet to many scientists, the Whiggish stories they tell, regardless 
of historical veracity, are an indispensable part of science. They 
highlight the exceptional nature of science and its progress, they 
help teach students about scientific principles, and, in many ways, 
they form the connective tissue of scientific communities. Simply 
put, these stories play a social role for scientists akin to traditional 
mythologies. They create a powerful framework for collectivity 
and shared heritage that scholarly histories do not.

Establishing Common Ground

Fortunately, I have spent the last decade immersed in a rich inter-
disciplinary discourse among historians of science, scientists, and 
scholars of science and technology studies (STS).11 Years of writ-
ing, teaching, and engaging practicing scientists and those who 
study the social underpinnings of science and technology have 
pushed me to look beyond myth- slaying and the binary pitting of 
disciplinary histories of science against professional histories of 
those same disciplines. Rather, my scholarly interest focuses on 
the rhetorical analysis of the stories scientists tell. Without falling 
into a myth- slaying dynamic, I want to better understand the 
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rationale behind the scientists’ accounts and their impacts. Out of 
respect for Pierre, I want to problematize his outburst without 
dismissing his interpretations of the past.

My goal is to establish a common ground from which to 
unpack and translate the tensions inherent in divergent perspec-
tives on the history of science. The relationships among these dif-
ferent perspectives are complex and deeply intertwined. 
Historiography, the philosophy of history, and the study of scien-
tific rhetoric have a long, rich discourse on this point.12 To find 
common ground, we must resist the reductionist urge to elim in-
ate competing alternatives or the equally problematic outcome 
of collapsing multiple interpretations into an epistemologically 
compromised, incoherent whole. This book’s notion of “com-
mon ground” unapologetically embraces the constructive ten-
sion of epistemological pluralism. As such, it owes much to the 
debates within feminist philosophies of science around stand-
point theory.13 It’s a place that intentionally accommodates 
multi dis cip lin ary and interdisciplinary discourse and allows vari-
ous perspectives on the past to stand, while engaging in critical 
discourse among them. The goal here is for constructive transla-
tion and understanding, not normalizing compromise.

I do not intend to build the foundations of this analysis on a 
common ground of quicksand. Epistemological pluralism is not 
synonymous with anything- goes relativism.14 Not all histories are 
created equal; but, as master storyteller Chimamanda Ngozi 
Adichie notes, “Stories matter. Many stories matter.”15 Each nar-
rative should be evaluated, but with appropriate metrics. 
Importantly, metrics like historical veracity are not always most 
appropriate. When scientists tell stories about the past, they do 
something wholly different from professional historians. Rather 
than prejudge them as inferior, this analysis will unpack the 
 tension inherent in scientists using stories. Many scientist-  
storytellers may well engage in “bad” or “distortive” scholarly 
history as evaluated by the criteria of professional historians. Yet 
these criteria are not universal. The stories scientists tell should 
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also be evaluated based on their own metrics. The key to a fertile 
common ground is to reserve judgment while examining the 
underlying assumptions and ideological frameworks that under-
gird divergent historiographic traditions. We all tell stories about 
the past for many reasons: this book urges us to engage more 
reflectively with the underlying assumptions and hidden power 
dynamics that infuse the stories we tell.

Opening an address at Columbia University, Albert Einstein 
once observed that “science as something existing and complete 
is the most objective thing known to man. But science in the 
making, science as an end to be pursued, is as subjective and 
 psychologically conditioned as any other branch of human 
endeavor.”16 This juxtaposition of seemingly contradictory char-
acterizations of science may be eerily familiar to readers acquainted 
with STS scholar Bruno Latour’s influential textbook Science in 
Action. In it, Latour famously juxtaposed an older- faced Janus as 
“ready- made science,” looking toward the past, with a younger-  
faced Janus as “science in the making,” gazing forward to the 
future.17 Almost a century after Einstein’s original juxtaposition 
and more than three decades after Latour’s two- faced Janus, the 
fundamental tension between these two characterizations of sci-
ence still haunts us, and the stakes could not be higher.

Latour recently sat for an interview with Science Insider in 
which he admitted to having been a young provocateur who 
channeled his “juvenile enthusiasm” to “put scientists down a lit-
tle.”18 Yet, in a post- truth world swirling with “alternative facts,” 
he has come to realize that the true “science wars” were not the 
 relatively short- lived disciplinary skirmishes of the 1990s, but the 
war on science being waged today.19 I’m not sure there is a formal 
“war on science,” but there is little doubt that the complex “anti-  
science movement” about which Gerald Holton wrote so provoca-
tively three decades ago continues to erode public confidence in 
science.20 This is especially true in the U.S., where, amid the 2020 
COVID- 19 pandemic, Dr. Anthony Fauci, Director of the National 
Institute of Allergy and Infectious Diseases (NIAID), decried a 
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growing “anti- science bias.”21 Although no single cause exists for 
deepening public mistrust, part can be attributed to a gross mis-
understanding of what science actually is and how it is practiced.22

Things have changed dramatically for Latour, who now finds 
himself on the other side of the fence, defending scientific authority 
and advocating for a common reality with commonly under-
stood facts.23 Even as he now allies with scientists, Latour is careful 
to note that his positional shift does not change what he sees as 
the antidote to eroding respect for and authority of science. He 
believes that scientists need to be more transparent in presenting 
their science as “science in action.” That entails being forthcom-
ing about “their interests, their values, and what sort of proof will 
make them change their mind.”24

Latour is not alone in his diagnosis of the problem. Historian of 
science Naomi Oreskes’s Why Trust Science? examines the causes of, 
and possible solutions to, the erosion of scientific credibility.25 
Oreskes convincingly argues that scientists must become better 
communicators, explaining “not just what they know, but how 
they know it.”26 How exactly does a scientific community certify 
something as established scientific knowledge? What are the 
social mechanisms that allow scientists to judge and translate 
each other’s work? If scholars in other fields, students, and the 
broader public had a better sense of how scientists do research 
and engage each other in various forms of social “transformative 
interrogation,” they would be more apt to trust scientists.27

Although I agree with Latour’s and Oreskes’s calls for greater 
transparency, I wonder if the same criteria should also extend to 
representations of past science. After all, how we interpret and 
reconstruct our past profoundly affects how we see ourselves 
in  the present and project ourselves into the future. This book 
asks this fundamental question by trying to establish common 
ground between scientist- storytellers and historians of science.28 
Unsurprisingly, the answer is not straightforward. The stories that 
scientists tell tend to have great rhetorical power but lack historical 
rigor. Sometimes this lack of rigor comes from ig nor ance; other 
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times it is a willful, pragmatic leveraging of power. Moreover, 
although there are examples of scholars who have pursued 
gradu ate training in both science and history, it seems unlikely 
that most scientists interested in the history of their subject will 
decide to follow this arduous path.29

So, should scientists stop telling stories about the past and leave 
historical reconstruction to professional historians? Not at all. The 
goal of seeking common ground is to seed a more re flect ive relation-
ship between scientists and the history of their craft. In carving out 
room for constructive interdisciplinary conversations, one hopes 
that scientists become more curious about professional historical 
reconstructions and leverage them to improve rigor. However, that 
alone is not enough. Even if scientist- storytellers persist in creating 
Whiggish tales of past science, they should do so with clearer under-
standing of their rhetorical power. For their part, historians of sci-
ence can better appreciate how narratives become social actors in 
scientific communities. They can also benefit from being more 
reflective about the inherent tensions between highly contextual-
ized historical details and persistent social phenomena.

Unpacking Einstein’s Black Box

If there is any hope of establishing a constructive common 
ground, we need to unpack the black box at the center of Einstein’s 
two divergent characterizations of science (see Figure 0.1).30 How 
does this black box account for the seemingly abrupt trans form-
ation between the image of a subjective science in the making (on 
the left) and a science that is existing, complete, and the most 
objective thing known to humans (on the right)? If we open the 
black box, will we find anything inside? Could this trans form-
ation be a natural transition triggered by science’s exceptional 
capacity to distill and refine knowledge? Although I don’t dis-
count these possibilities, I claim that a careful examination of the 
stories scientists tell can help reveal the dynamics hidden in 
Einstein’s black box.
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Einstein’s characterization of science as something “existing 
and complete” idealizes objective science. It invokes a universal 
progress narrative that establishes a scientific past infused with 
normative methods and practices that have worked to unveil 
immutable truths about the world and a cumulative aggregation 
of certified scientific knowledge. The past is established as antici-
patory, not at all contingent, while the present is seen as in ev it-
able. To paint this portrait, human frailty, methodological errors, 
and blind alleys are usually filtered out of the characterization. 
Imperfect human practices within messy, convoluted social con-
texts are sanitized of doubt, recast into heroic tales in which each 
successive generation of scientists is causally linked as if it stood 
on the shoulders of giants. As a projection of communally shared 
ideals, this characterization of science clearly invokes what social 

Black Box“[is] as subjective and 
psychologically conditioned 
as any other branch of 
human endeavor.” 

Science in the Making: Existing Science:

“is the most objective
thing known to man.”

Figure 0.1 The black box in the center seems to transform Einstein’s 
subjective science in the making into an existing science that somehow 
seems objective and complete. Establishing a common ground requires 
that we work to unpack this black box. (Source: Illustration by Zeyu 
[Margaret] Liu.)



OUP CORRECTED PROOF – FINAL, 10/05/21, SPi

Introduction-Reconstructing Scientific Pasts10

scientists have come to call a “social imaginary.”31 Such imaginar-
ies are not just abstract figments of our collective imagination, 
they are foundational, malleable frameworks that help us make 
sense of our world.

The second of Einstein’s characterizations directly ac know-
ledges the human and social conditioning that is part of all sci-
ence in the making. It is grounded in particular contexts that 
imbue a sense of contingency and uncertainty. It requires that we 
ask probing questions about patronage, power, the in sti tu tion al-
iza tion of science, and the certification of its knowledge. It prob-
lematizes the sense of universalism and continuity that emerges 
from Whiggish progress narratives. Einstein’s two characteriza-
tions seem to arbitrarily differentiate the subjective nature of sci-
ence in the making from its objective, established past. Obvious 
questions arise from this juxtaposition. If all past science was once 
subjective science in the making, when and how did it become 
objective? Succinctly, what’s in Einstein’s black box?

The fundamental tension between Einstein’s characterizations 
of science is reflected in the disparate uses of science’s history—
shrouded in diverse methodologies, varying intents, and dis son ant 
assumptions about the nature of both scientific practice and its his-
tory. This tension is easy to identify but difficult to resolve. Although 
part of the controversial back- and- forth about Whig history 
involves defining or preserving disciplinary identity and autonomy, 
an overly dichotomized framing misses much subtle ty inherent in 
this tension. As we will see in Chapter 1, due to its inflammatory 
usage and controversial past, Whig history has become, at times, a 
polarizing category with diminishing ana lyt ic al returns.32

Myth- History

In order to establish a fruitful common ground, we must pre-
serve and unpack the historiographic tension arising from 
Einstein’s black box. To begin, Chapter 1 explains in greater detail 
the notion of “myth- history,” a category formulated by scientists 
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themselves. The term has been used by physicists to self-  
consciously distinguish the informal stories they tell from historical 
narratives written by professional historians. In his popular 
 history of particle physics, the late Nobel laureate Leon Lederman 
waits until a brief postscript to admit he has just written a myth-  
history.33 Lederman is not admitting wrongdoing. Although he is 
aware of the deficiencies in historical rigor underlying his myth-  
history, he reserves the right to intentionally filter out historical 
details for what he considers the greater good of science—and his 
quest for something other than historical truth.

As Lederman notes, “There may, in fact, be no source for some 
of the best stories in science, but they have become such a part of 
the collective consciousness of scientists that they are ‘true,’ 
whether or not they ever happened.”34 A professional historian 
may recoil at this statement, but as a teacher and scholar who 
straddles the history of science, physics, and STS, I am interested 
in a more reflective understanding of the rhetorical power and 
impact of these myth- histories. If these anecdotal stories never 
happened, in what sense are they “true”? How should we under-
stand the notion of a collective consciousness of scientists? How is 
it negotiated, and what power structures does it reveal? In what 
contexts and under what conditions are myth- histories deployed? 
To what extent are scientist- storytellers aware of their rhetorical 
power and impact? With questions like these in mind, this book 
studies the different ways scientist- storytellers use myth- histories, 
and the consequences of their use.

By enlisting scientists’ own historiographic category and estab-
lishing a common ground, this analysis seeks to more subtly 
understand the apparent asymmetry between scientist- storytellers’ 
use of historical and natural facts. The stories scientists tell are 
not just poorly researched scholarly histories or distortive Whig 
histories to dismiss; they are myth- histories. The hyphen is crit-
ic al, for it signals the presence of a chimeric genre that bridges 
distinct narrative modes. Myth- history does not replace scholarly 
history; it’s an alternate form, a different species.35
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In communicating their science, scientists tend to use these 
chimeric narratives for important rhetorical purposes. Myth-  
histories, like those in textbooks and popularizations of science, 
employ history as a rough scaffolding. They filter out unwanted 
historical details and infuse narratives with mythological tropes 
drawn from prevailing social imaginaries of an ideal science rest-
ing on the shoulders of scientific heroes. The stories scientists tell 
undoubtedly deliver value, coherence, and inspiration to their 
communities. They are tools used to broker scientific consensus, 
resolve controversies, and navigate power dynamics. Yet, in fore-
grounding these imaginaries, myth- histories also spread unin-
tended consequences that must be brought to light. For example, 
the same cohesive and convergent forces that these narratives 
bring to a scientific community can also erect barriers to inclusiv-
ity, which leave women, people of color, and those with diver-
gent ideas feeling that they don’t belong.36

Potentially even more damaging to science is the possible effect 
of these myth- histories on the public’s perception of science. The 
intent of these stories is to inspire confidence in objective scien-
tific progress. However, in an era of twenty- four- hour news 
cycles, pre- emptive press releases, tweet storms, social media 
echo- chambers, and limited attention spans, repeated dissonance 
between projected aspirational ideals of scientific certainty and 
the real- time uncertainty that accompanies the messy, contin-
gent nature of scientific practice has contributed to eroding pub-
lic trust. When the political and social impacts of this erosion are 
being so deeply felt, it is critical to engage in provocative, fruitful 
discourse on myth- histories’ rhetorical power.

In a presidential address to the American Historical Association, 
William H. McNeill cautioned his colleagues to resist their pro-
clivity for myth- slaying. Reminding them that “eternal and uni-
versal Truth about human behavior is an unattainable goal,” he 
thought it better to work toward a “more rigorous and reflective 
epistemology” that might lead to “a better historiographical 
 balance between Truth, truths, and myth.”37 McNeill got to the 
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heart of the matter. Instead of focusing on mutually exclusive 
boundary conflicts, we should embrace McNeill’s decades- old call 
for open discourse, greater reflectivity, and a constructive com-
mon ground.

All historical writing, no matter how scholarly, is to some 
extent mediated by interpretative frameworks that select, trans-
late, and curate primary sources for particular audiences. Just as 
scientific data do not speak for themselves, historical facts also 
require human interpretation. To analyze history is to interpret 
and curate it. In particular, the writing of any linear history of 
science that grapples with the flow of time and attempts to distill 
a faithful representation of cause and effect will necessarily 
require some interpretation and subjectivity. More important 
than disciplinary disputes about who owns the history of science 
is to examine how myth- histories are constructed, deployed, and 
metabolized within scientific communities and, more broadly, 
in society.

Admittedly, in looking to engender an open interdisciplinary 
discourse, this book emerges from an inherent structural asym-
metry. The objects of study will be the stories scientists tell, not 
histories written by professional historians. This study has no 
claim to completeness. It is intentionally limited by pragmatic 
concerns about accessibility and coherence. The hope is that by 
focusing on the use and impact of these disciplinary narratives 
within an epistemologically pluralist framework, this book will 
loosen the vise- like grip of strict segregation and allow con struct-
ive discourse. To that end, after Chapter  1, an examination of 
myth- history as a useful historiographic category, focus shifts to 
four case studies that illustrate the uses and impacts of myth-  
history in different contexts.

Roadmap of Case Studies

Outside of the explicit intent and rationale behind myth- histories 
described by scientists themselves, these narratives tend to have 
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great rhetorical power and social agency that bear unintended 
consequences. To understand the ways myth- history’s social 
potency manifests, this project examines four case studies to 
establish it as a useful historiographic category. The case studies 
are chosen for their range in subject matter and context. Each 
case study also highlights different aspects of myth- histories’ 
intended and unintended consequences.

As with all case studies, selection bias is a real concern.38 None 
of these analyses can pretend to match the depth of a well-  
researched monograph, but the rich analysis that emerges from 
weaving together a patchwork of vignettes can be equally power-
ful.39 Doubtless, some details are missing from each examination, 
yet, wherever possible, I have tried to present a fair analysis. 
Inasmuch as this book is an invitation to an open, reflective, inter-
disciplinary discourse, some readers may strongly disagree with 
my analyses and conclusions. I welcome them to engage and help 
build a common ground around myth- history.

Each case study is uniquely situated to answer particular ques-
tions about the use and impacts of myth- histories. Together they 
show the eclectic use of this narrative form in various historical, 
social, geographical, and scientific contexts. On the one hand, the 
cases represent various periods and contexts in the history of sci-
ence over the past century. Although not strictly chronological, 
they roughly track that way. Along another axis, the studies 
begin with quantum myth- histories that affect mostly inward-  
facing community dynamics, and end with a public- facing ana-
lysis involving existential tensions arising out of seismic 
uncertainties.40 The cases illustrate varying levels of engagement 
between scientists and the social institutions of which they are a 
part, and on which they have come to depend. Finally, a third axis 
shows the variety of scientific disciplines that use myth- histories. 
Although physicists seem to have coined the category, the case 
studies examine its use in physics, biology/biotechnology, astron-
omy, and seismology to illustrate the wide use and applicability of 
this form as a rhetorical tool. There is a particular logic and flow 
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to the order of these studies, so it is worth taking a moment to 
scan the case study roadmap.

An unhappy complaint by celebrated Irish physicist John 
Stuart Bell, who challenged an unchecked quantum orthodoxy, 
opens Chapter 2. At first Bell seems little more than a disgruntled 
physicist blowing off steam about his education. Closer exam in-
ation reveals much higher stakes. The chapter probes Bell’s frus-
trations about his training in physics at Queen’s University Belfast 
in the late 1940s, which stemmed from entrenched quantum nar-
ratives that took hold in the early 1930s and continued to dom in-
ate the field for decades. The orthodox quantum interpretation 
eventually became synonymous with the city of Copenhagen and 
was used widely in the international physics community to filter 
out unwanted alternate interpretations, shut down in ter pret-
ation al debate, and promote a pragmatically productive culture 
of scientific consensus.

This case study comes first not only chronologically, but also 
because it represents the most scientifically internal discussion of 
the four. At first, the impacts of these quantum myth- histories 
seem quite limited. They appear restricted to interpersonal power 
dynamics within a relatively small community of physicists. Yet, 
like “ripples in social spacetime,” the impacts of these myth-  
historical narratives transcend their immediate working com-
munities.41 This case shows how the creation and dissemination 
of quantum myth- histories contributed to the congealing of con-
sensus with long- term pedagogical and scientific consequences.

Chapter 3’s case focuses on a caustic patent dispute over gene-  
editing technology, waged partly through published myth- histories. 
The revolutionary gene- editing technology CRISPR- Cas9 has 
quickly become a vehicle for patent and priority controversies to 
determine who cashes in on billions of dollars in licensing fees, 
Nobel Prizes, and scientific immortality. The chapter probes 
 competing myth- histories in the context of larger socioeconomic 
forces, as well as the absence of an international regime of ethical 
guidelines for this work.
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As this case study shows, the old adage that history is written 
by the victors requires revision. The adage assumes that histories 
are written after a winner has been declared. But in Chapter 3, 
competing histories can also be promotional battlegrounds for 
would- be victors. The case of CRISPR myth- histories differs sig-
nificantly from the quantum case study of Chapter 2. Beyond the 
obvious differences of subject matter and context, there are inherent 
differences in their topologies of power and breadth of myth-  
historical impacts. In the context of the CRISPR patent controversy, 
we can see that myth- histories can have broader social repercus-
sions that pervade legal, bioethical, and economic concerns.

Chapter 4 takes up the critical trope of scientific heroes. In 
carefully contextualized historical reconstructions, there are no 
absolute heroes and villains, only humans with competing inter-
ests. These are myth- historical categories constructed in retro-
spect and with all the power and authority of a present- day 
scientific community shaping its social imaginary.42 Portraits of 
scientific heroes like Einstein are drawn from idealized projec-
tions of scientific practice that reinforce aspirational community 
norms and are, effectively, impossible to live by.43 In myth- 
historical reconstructions, scientific heroes tend to personify 
these ideals, and pariahs their polar opposites. However, since all 
historical figures live in the gray area and fail to follow these 
 idealized norms precisely, scientist- storytellers must often decide 
ex post facto how to cast their protagonists, as heroes or pariahs.

Not surprisingly, at times the line between these categories is 
porous and far from static. This chapter looks at one of the clear-
est recent examples of this porosity by examining myth- historical 
narratives constructed in the wake of the first direct detections of 
gravitational waves in 2015–16. These narratives cast Einstein as a 
caricatured scientific hero, but they also engage in a clear ex post 
facto rehabilitation of physicist Joseph Weber. This posthumous 
transformation is quite stunning; Weber’s reputation as scientific 
pariah is quietly replaced by that of a pioneering hero. On the 
surface, this myth- historical reconstruction seems benign. It can 
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even be argued that the reassessment of Weber is fair and benevo-
lent. Yet one can’t help wondering if unintended consequences 
stem from rehabilitating and recasting Weber’s role in this cele-
brated discovery.

If the discussion in Chapter 2 is most inward- facing, Chapter 5 
should be considered the most external- facing of the four cases. It 
grapples directly with the tensions between idealized portrayals 
and the public’s perception of science. In the early morning hours 
of April 6, 2009, a devastating earthquake struck the city of 
L’Aquila, Italy, killing hundreds of people. Many of L’Aquila’s 
residents were not properly prepared for the earthquake and felt 
betrayed by the scientific and technical experts tasked with public 
safety. Three years later, in a shocking outcome, a group of seven 
scientists and public officials were convicted of manslaughter, and 
sentenced to six years in prison for their actions before the earth-
quake. Although the L’Aquila Seven’s convictions were eventu-
ally reversed or suspended, the controversy illustrates the 
unintended consequences of scientists and public officials 
en gaging with myth- historical imaginaries while publicly per-
forming “boundary work” to demarcate science from pseudo-
science.44 After the 2009 earthquake, many Italians affected by the 
natural disaster felt betrayed by science. This last chapter unpacks 
the tension between a scientific ideal and the messy uncertainty 
that accompanies all scientific practice, as it relates to the effective 
communication of scientific knowledge.

Emergent Themes from Myth- Historical 
Case Studies

All four case studies illustrate scientists employing myth- histories 
and their social imaginaries to help communicate their science to 
students, colleagues, or the broader public. Scientist- storytellers 
are participating in an important rhetorical tradition in science. 
The stories they tell help to reinforce existing ideals of objective 
scientific practice that do not necessarily correspond to the scholarly 
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histories of science written by professional historians. We find 
myth- histories used in a variety of circumstances and for various 
internal and public- facing rhetorical purposes. Yet, in all cases, 
they mask the fundamental tension hidden in Einstein’s black 
box: between science as a socially embedded activity and science 
as a rational endeavor, between science in the making and science 
existing and complete. To comprehend the causes of this tension, 
we must better understand the rhetorical power of myth- history.

The impacts of myth- histories in these case studies can be 
grouped into three broad, interrelated categories: science peda-
gogy, consensus work, and the public understanding of science. 
Obviously, not all cases show all forms equally clearly. As we 
navi gate through the case studies in Chapters 2–5, we see situ-
ations in which the use of myth- history illustrates one of these 
categories more directly than the others. Yet, as these cases also 
show, to some extent the ripples in social spacetime emanating 
from the use of myth- histories eventually permeate all cat egor-
ies. Intended and unintended consequences can be interpreted as 
positive or negative, based on the reader’s perspective. So, when-
ever possible, these analyses try to honor the epistemological 
plur al ity of the established common ground and contextualize 
any unavoidable judgments.

A 2016 study of New York City high school students tested the 
effects of different historical narrative styles on the motivation of 
science students.45 The authors concluded that reading trad-
ition al textbook myth- histories about famous scientists reinforces 
the deep- seated belief conjoining “success in science” and “excep-
tional talent.” Importantly, this belief can negatively affect some 
students’ motivation to learn science.46 According to the study, 
reading a myth- historical narrative about scientific heroes that 
portrays them as flawless solitary geniuses that inevitably revolu-
tionize science can negatively affect the motivation of students in 
science classes. For many students who struggle to “pull them-
selves up by their bootstraps” and solve problems on their own, 
this can clearly signal that they don’t belong in science; but these 
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solitary scientist portrayals hide the social and dialectical founda-
tions so critical to all scientific inquiry.

This study also underscored that not all students respond to 
historical narratives in the same way. For some, reading myth-  
historical accounts of scientific heroes and icons inspires them to 
succeed. Learning from idealized myth- histories can teach stu-
dents about the community’s norms and aspirations. However, 
other students who learn about these scientific heroes practicing 
idealized science come away feeling that they themselves don’t 
belong in science. It isn’t surprising to discover that students who 
responded best to the myth- histories were those who were 
already performing well in the class. Students who had struggled 
saw their motivation and performance positively affected by the 
use of alternate “struggle narratives.” These stories of the same 
famous scientists talked of personal and professional challenges 
they faced along the way.47

How should we interpret this study? Should scientists continue 
to tell myth- histories that tap into social imaginaries, emphasize 
scientific ideals, and inspire the top students in their classes? Or 
should they acknowledge that past scientists cannot be fully 
understood unless placed in their proper historical and social 
contexts, thereby humanizing and making them more vul ner-
able? There is no clear normative answer. That said, the myth-  
historical versions of science introduced in textbooks, lectures, 
and popular accounts should be understood as powerful rhet-
oric al devices distinct from scholarly histories and with the cap-
acity to affect students in a variety of ways. With that in mind, it 
behooves scientists to be more reflective in choosing what his-
torical narratives to employ—and perhaps more explicit about 
what they hope to achieve by using them.

Beyond pedagogy, myth- historical impacts can also be seen in 
the research agendas of scientific communities and broader public 
discourse about science. There is little doubt that part of forming 
a  scientific consensus involves constructing a corresponding 
 historical narrative that supports the winning ideas, while filtering 
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out and discarding ideas that don’t match the emerging consensus. 
Richard Staley’s study of participant histories argues that “forget-
ting is integral to scientific advance,” yet should not limit our 
understanding of scientific practice and its historical develop-
ment.48 While I agree with Staley, in order to drive consensus, 
some scientists actively employ alternate myth- historical narra-
tives as rhetorical agents of omission. When this happens, we 
should recognize narrative construction not as a passive act of 
forgetting, but an active act of rhetorical filtering. It behooves sci-
entists to ponder what their stories omit. Acts of rhetorical prun-
ing are not just clearing the path of scientific progress; they may 
also erase im port ant interrogations that may have been prema-
turely shut down.

For example, the story of the development of quantum physics 
in the first half of the twentieth century has been told and retold, 
especially by physicists who participated in the quantum revolu-
tion. Yet, as historian of science Mara Beller has noted, instead of 
simply accepting these orthodox narratives at face value, we can 
engage in historical analyses that show how revolutionary stories 
are constructed, “how division between ‘winners’ and ‘losers’ is 
fabricated, how the opposition is misrepresented and de legit im-
ized, and how the illusion of the existence of a paradigmatic con-
sensus among participants is achieved.”49

Although rigorous historical analyses, like Beller’s, can work 
to unveil “revolutionary stories” as illusions of “paradigmatic 
consensus,” they can also work to reveal the hidden social impacts 
of these myth- histories.50 As we shall see in the case studies, 
myth- historical narratives are powerful social agents that help 
carve out and protect scientific imaginaries and dictate research 
agendas. They do this by helping to rationalize what the commu-
nity recognizes as acceptable scientific inquiry versus activities 
that may be labeled illegitimate or pseudoscientific. As such, 
myth- histories are employed by scientist- storytellers when 
engaging in boundary work. They are used to protect scientific 
purity by stripping out unwanted social and human biases.
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As these myth- historical narratives diffuse beyond scientific 
communities, they also deeply affect the public’s understanding 
of science. As mentioned earlier, many scientists and their allies 
sense that the scientific community is now under siege, in a war 
on the credibility of science. One cause for greater public mistrust 
is a fundamental misunderstanding of what science is and how it 
is practiced. Myth- histories have contributed to this misunder-
standing by foregrounding their imaginaries and painting carica-
tured pictures of past scientific practice as objective and detached. 
With an unrelenting and unforgiving capacity to exchange infor-
mation from an endless stream of sources, modern technology 
has made it inevitable that people will be exposed to a more “sub-
ject ive and psychologically conditioned” picture of scientific 
practice.51 The resulting dissonance between these divergent por-
traits can foment uncertainty and distrust.52

When teaching the history of science via myth- histories, scien-
tists are often so confident in their cumulative scientific progress 
that they present current scientific knowledge as unassailable. 
For those not engaged in science, scientific practice becomes the 
act of removing uncertainty and finding absolute truth about the 
natural world. Stale adages, such as scientists passively reading 
“the book of nature” or letting data “speak for themselves,” leave 
people with the impression that science is simply a tool for pol-
ishing and refining a picture of an objective universe that is 
quickly approaching full certainty. In fact, scientists understand 
that their work, while answering important questions about the 
universe, tends to create more questions and is always wrapped in 
uncertainty. Although scientific knowledge is expanding, scien-
tists should be more transparent and nuanced in portraying their 
craft and their relationship to its inherent uncertainty.

If the ideals of science seen in myth- histories point to science 
producing certainty, any semblance of uncertainty arising in sci-
entific practice can be interpreted as due to scientific failure. The 
illusion of certainty typical in myth- histories can create im pos-
sible standards that ultimately undercut scientific authority. 
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Repercussions can be dire. In a turbulent social climate, dis son-
ance between illusions of a scientific ideal and its everyday prac-
tice are being leveraged for political purposes.

Many academics regard the science wars of the mid- 1990s as a 
fruitless, toxic, and overblown detour of our past, yet in many 
ways the underlying tension remains unresolved. It echoes the 
fundamental tension at the heart of Einstein’s black box. 
Although it has been almost a quarter century since the Sokal 
affair, scientists continue to push back challenges they consider 
hostile to the integrity of their scientific imaginaries. In many 
ways, tensions have worsened as these challenges have migrated 
from abstract academic debates to outright hostilities from a pub-
lic that increasingly depends on yet distrusts science when it con-
flicts with their personal worldview.

I believe that science is the most powerful human invention for 
analytically reducing and studying the natural world. I also believe 
that science is progressively becoming more powerful in its ability 
to change the world. However, the metrics we use to judge those 
changes are not universally given. Rich, reflective, and transpar-
ent interdisciplinary discourses that reveal the social underpin-
nings of science can contribute to restoring mutual trust. An 
exploration of scientific myth- histories can help lay the founda-
tions of a common ground from which prevailing scientific imagi-
naries can be better understood and potentially transformed.

Knowing that the communication of scientific content and its 
practices is critical to the social standing of science, Science Between 
Myth and History argues that scientists should not abandon writing 
about their history but instead take more care with the stories 
they tell and the images of science they project. At bottom, mani-
fest ations of the essential tension hidden in Einstein’s black box 
are easy to identify but difficult to resolve. This conundrum will 
stand until we establish a common ground among science com-
municators, practitioners, and scholars that allows a deeper 
understanding of the rhetorical power and impacts of scientific 
myth- histories. This book is an effort in that direction.
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Myth- Historical Tensions

Origins of a Narrative Category

One of the oddities of history is that legends oftens upersede 
facts.1

—Errol Morris

The Flying Ashtray Argument

A large, heavy, cut- glass ashtray with sharp edges “came hurtling 
across the room spewing butts and ash.”2 To a young Errol Morris it 
seemed like the ashtray was “its own solar system” of unfiltered 
Camel and True Blue cigarette butts flying toward him in an “inter-
stellar gas” cloud of ash. He saw the arc.3 “Was it thrown at [his] 
head?” He couldn’t be sure, but Morris does remember it was thrown 
in his direction . . . “with malice.”4 His time as a first- year graduate 
student at Princeton University’s Program in History and Philosophy 
of Science came to an abrupt end at the hands of his distinguished 
professor, the world- renowned scholar Thomas Kuhn.5

Morris was profoundly shocked by the dissonance between 
Kuhn’s violence and its serene academic surroundings. “Wait a sec-
ond. Einstein’s office is just around the corner. This is the Institute for 
Advanced Study!”6 During Morris’s short stint at Princeton, Kuhn 
taught a “two- part seminar on nineteenth- century theories of 
electricity and magnetism.” Apparently, Morris disliked Kuhn’s 
teaching style and his general approach to the history of science. In 
particular, Morris remembers, Kuhn seemed fixated on the perils 


