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and Astronomy.” He has written over forty popular articles on cosmology
and astrobiology and co-authored two introductory textbooks.
Prof. Impey’s “Teach Astronomy” web site has had over two million unique
visitors, and his YouTube lectures and videos have over three million views.
He has surveyed over 22,000 college students and members of the public on
their science literacy and attitudes towards science. Over 310,000 adults
from 165 countries have enrolled in his four Massive Open Online Classes
(MOOCs), watching over three million minutes of video lectures since
2013.
In addition to editing eleven books, Prof. Impey has authored nine trade
science books: The Living Cosmos (Random House, 2007), How It Ends
(W.W. Norton, 2010), How It Began (W.W. Norton, 2012), Talking About
Life (Cambridge, 2010), Dreams of Other Worlds (Princeton, 2013),
Humble Before the Void (Templeton, 2014), Beyond (W.W. Norton, 2015),
Einstein’s Monsters (W.W. Norton, 2018), and the upcoming Worlds
Without End (MIT, 2022). He has written one novel, Shadow World (Dark
Skies Press, 2013).
Olena Kalantarova
Olena Kalantarova (Ph.D. candidate, H.Skovoroda Institute of Philosophy)
is Researcher adjunct at the Philosophy Institute, Ukrainian Academy of
Sciences (Kyiv), where she is majoring in the history of philosophy and
Buddhist Studies. She holds a master’s degree in Applied Mathematics from
Taras Shevchenko National University of Kyiv, Ukraine, where she did
specific research on the pattern recognition problems in diagnostic methods
of medical cybernetics. She is the founder and leader of the research and
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High School No. 17 in Kyrgyzstan.
In addition to her academic work, Ms. Kalantarova conducted independent
comparative studies on the ancient sciences of Eastern Europe and Central
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research in Religious Studies on the traditions of the Shaivas, Naths, Bon,
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Kumbha Mela in Allahabad, India (2013) and in the teachings of the Tenzin
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Hakan Kayal (Dr.-Ing., Technical University of Berlin) is a Professor for
Space Technologies and the Chair, Informatics VIII, at the JuliusMaximilians-University Würzburg (JMU), Germany. His main research
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exploration. He also is active in the search for extraterrestrial intelligences
(SETI) and conducts research on Unidentified Aerial phenomena (UAP).
After his study of aeronautics and astronautics at the Technical University
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operation of spacecraft at the satellite control center of the Turkish
geostationary commercial communications satellite TÜRKSAT 1B in
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the German Aerospace Center (DLR) launched in 2001. Prof. Kayal was
involved in many aspects of the development of the BIRD satellite, was
responsible for operations within the developer team, and, later, was the
deputy project leader. BIRD demonstrated new infrared sensor technologies
in detection and observation of high temperature events such as forest fires
onboard of a small satellite.
At TUB, Prof. Kayal was then the project leader of TUB’s first pico satellite
until 2008. It was launched in 2009 to demonstrate miniaturized reaction
wheel technologies in the field of attitude determination and control. After
that, he became a professor at JMU where he was responsible for the first
nanosatellite, a 3U-Cubesat, which was developed and operated in low
Earth orbit (LEO) in 2019. The successor, a 6U-Cubesat, is currently under
development. The main objective is to demonstrate the autonomous onboard training and use of miniaturized artificial intelligence technologies in
space for detection, classification, and observation of features on Earth. One
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luminous events such as meteors or lightning. Prof. Kayal also passes on his
extensive experience in space technology to employees of relevant
authorities, companies, and others in the form of annual courses. He has
contributed to research on UAP for several years by developing and
operating earthbound intelligent sensor systems, including a detection
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Prof. Kayal also has given seminars and interviews in Germany about UAP.
He has been operating a telescope for the detection of bright Transient Lunar
Phenomena (TLP) on the Moon since 2018 using algorithms and software
developed by his team.
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Prize Foundation.
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116. He is the bestselling author of Extraterrestrial: The First Sign of
Intelligent Life Beyond Earth (Houghton Mifflin Harcourt, 2021) and coauthor of Life in the Cosmos: From Biosignatures to Technosignatures
(Harvard University Press, 2021). Previously, he wrote First Light in the
Universe, Saas-Fee Advanced Course 36, for the Swiss Society for
Astrophysics and Astronomy (Springer Berlin Heidelberg, 2008) and How
Did the First Stars and Galaxies Form?, which is presented in the Princeton
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Princeton Series in Astrophysics, 21 (Princeton University Press, 2013). He
also is the author in Hebrew of  מחשבות עד: מהכוכב הראשון עד לאחרית הימים
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PART I:
PHILOSOPHICAL AND SCIENTIFIC
PERSPECTIVES

CHAPTER ONE
CARTOGRAPHIES OF KNOWLEDGE
AND ACADEMIC MAPS
JENSINE ANDRESEN

Maps are amazing things—they tell us where we have been, where we are
now, and where we may decide to go in the future. Human beings accord
incredible importance to maps, often using them to organize significant
trajectories in their lives.
The current consensus and mostly Western cartography of human
knowledge is laid out like a map in the organization of disciplines in the
academy. Here, I use the word “knowledge” in its colloquial sense of facts
accumulated over time pertaining to a particular domain or field of
intellectual inquiry. Setting aside for the moment local knowledge, the map
of major academic disciplines is extremely consistent across world, even
when political ideologies, geopolitical agendas, and languages are not the
least bit consistent between countries or even within them.
The world over, all major academic institutions have a department of
physics, for example, and departments of chemistry, biology, and
mathematics. Consistency in the demarcation of academic disciplines is not
merely present in the natural sciences, either. It also exists in the social
sciences, which are organized across the globe into disciplines such as
psychology, sociology, economics, political science, etc. Even the humanities
are relatively consistent worldwide, with departments of history,
philosophy, religion, aesthetic theory, etc. This of course means that the
same tripartite scheme of natural sciences, social sciences, and the humanities
functions as the consistent organizing principle for knowledge across
cultures, even when political and linguistic systems differ considerably.
In fact, the map of academic disciplines is so consistent across the globe
that we tend to take the current organization of knowledge for granted.
Noticing this consistency, human beings may be tempted to pat themselves
on the back, as if consistency in the organization of disciplines in the
academy means that human beings have ‘gotten it right’—i.e., that they
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have uncovered something fundamental about how the world works and the
nature of reality itself—and, beyond this, that they have organized academic
disciplines as a reflection of this fundamental order. But have we ‘gotten it
right?’ Perhaps a little bit, but certainly not entirely.
While the map of academic disciplines human beings possess now
reflects the cartography of knowledge as we best understand it at this
moment in human history, this map has not been particularly helpful in
assisting human beings navigate the practicalities of existence here on
Earth. The high level of strife in human society and how poorly human
beings manage Earth’s resources are two clear signs that the human
cartography of knowledge has major shortcomings and that the map of
academic disciplines needs to be redrawn. This is an urgent issue, since
humankind is facing challenges that are both global in nature, and, also,
existential—hunger and starvation; war and war profiteering; mass human
migrations; refugee crises; the rise of authoritarianism; climate change;
species extinction; loss of biodiversity; pandemics; desertification; potential
asteroid and comet impacts; potential polar shifts; financialization of the
global economy; the global debt bubble; enormous disparities in wealth;
unequal access to resources; human trafficking; violent crime; and numerous,
potential societal collapsology trajectories that could cause human society
to descend into widespread chaos and mayhem.
We often blame poor outcomes in the abovementioned areas on
deficiencies in our political and governance systems, on conflict between
countries, and/or on the exigencies of global and regional power structures.
The real problem lies at a much deeper level, however. Shortcomings and
often outright failings in how we relate to one another, govern ourselves,
and distribute resources result from errors in how we create, organize, and
transmit knowledge. These errors then emerge as deficiencies in the
institutions and power structures that organize human society.
A maladaptive feedback loop exists between poor knowledge
management and poor governance decisions. Ongoing strife and poor
resource management both result from how humankind creates, organizes,
analyzes, and transmits knowledge. When human beings are socialized by
the educational system, media, and social media into perceiving reality in
ways that are incomplete and/or inaccurate, these misperceptions play out
in government and policymaking, thereby demonstrating the real-world
consequences of misunderstandings regarding the nature of reality.
Deficiencies in the human educational system and other mechanisms of
knowledge dissemination feed directly into the organization of and
decisions made in human governance systems. A feedback loop then ensues,
in which errors at the level of government and policymaking feed right back
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into the educational system when policymakers decide to allocate government
funding to support one line of research over another. Humankind’s inability
to address climate change demonstrates precisely this type of dysfunctional
dynamic. Put bluntly, policymakers are the product of the educational
system, and many of the policymakers in human society have graduated
from the most elite universities on the planet. If their policies don’t work—
and they don’t—then we must redress the educational system itself instead
of spending so much time blaming the individuals who make maladaptive
decisions.
To improve life on Earth, then, we must address deficiencies at the level
of knowledge rather than merely responding ad hoc to one crisis after
another. This means that we must problematize knowledge creation,
organization, analysis, and transmission if we want to get anything useful,
moral, and meaningful done here on Earth—and, also, if we want to join other
species responsibly in space. Perhaps as a good initial step, we should think
about creating academies that specialize in finding solutions to specific
global challenges rather than socializing people into one discipline versus
another.
More or less two decades ago, academics began to come to grips with
the shortcomings of their map of academic disciplines. During this period
in recent intellectual history, many academics embarked upon the path of
interdisciplinarity, with some universities also creating interdisciplinary
programs institutionally. Although the underlying motivation was good, the
results of so-called interdisciplinary research have been very modest. The
false hope that interdisciplinarity alone would forge a path to better
educational outcomes hit hard against the wall of methodological
incongruities between disciplines—and, also, against rigid entrenchment
relating to how disciplines were classified into categories such as science
and the humanities. Accordingly, interdisciplinary discourse often was
impeded because people started from different premises and spoke different
methodological languages. Making the situation worse, no tangible
incentives existed in the academy to learn methodological approaches
outside of those prepotent in one’s own discipline, so many scholars simply
retreated from interdisciplinary venues to continue to conduct research and
to build their careers in their own core disciplines.
Certainly, it goes without saying that if human beings do not perceive
reality correctly—or even well—then their responses to the actual reality in
which they are immersed will be maladaptive. To become adaptive, human
beings must perceive and interpret reality accurately and they must adjust
their own cognitive and emotional responses accordingly. To ensure that
fundamental misperceptions do not reverberate and become amplified in the
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human knowledge-action system as a whole, human beings therefore must
create the very best cartography of knowledge and corresponding map of
academic disciplines that they can. Perceiving reality well and forming our
cartographies of knowledge and academic maps correspondingly well will
help human beings survive. It also will promote growth in human
consciousness so that human beings experience more meaning, joy, and
love.
Although reviewing the intellectual history of each country and region
of the world would reveal how, when, and why standardization of academic
disciplines has occurred, the international group of contributors represented
in this volume focus instead on the very existence and implications of such
standardization. More specifically, these scholars consider the implications
of widespread Contact with an advanced extraterrestrial intelligence (ETI)
for the current cartography of human knowledge and map of academic
disciplines. Here, I capitalize “Contact” to indicate widespread Contact over
essentially the entire human species.
Official acknowledgment that unidentified aerial phenomena (UAP) are
real underscores the timeliness and relevance of the considerations
described above. It also provides impetus for academics to start thinking
cogently about the topic of human knowledge in the context of a broader
discussion of extraterrestrial intelligence. How will widespread Contact
impact so-called core disciplines, such as physics, mathematics, chemistry,
biology, history, etc.? Will such core disciplines begin to merge? How will
widespread Contact impact the organizational map of academic disciplines
as a whole? Will boundaries between academic disciplines become more
fluid? Will the categorization of disciplines into the natural sciences, social
sciences, and humanities be replaced by something new? Even further, will
entire categories of knowledge, e.g., religion and science, find a common
ontological ground?
Asking how widespread Contact will impact academia and, indeed, all
of human society, is useful pragmatically, since it will help people prepare
for this eventuality if and when it occurs. How will human knowledge
creation, organization, analysis, and transmission change as creative
acculturation with ETI unfolds? These and similar questions suggest meta
questions, too, such as whether human beings are losing the forest for the
trees when they specialize in increasingly more granular disciplines and
subdisciplines in the academy. Is ever more analytical parsing of reality
useful, or not? Does such excessive analysis distract us from the deeper
reaches of intuition, knowledge, insight, and wisdom that are the real
qualities that imbue existence with meaning?
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Instead of constant enculturation in granular and standardized
disciplines and subdisciplines, it makes sense to set aside some time for
intellectual off-roading. This requires taking our minds off prescribed,
academic roadways to explore regions not yet mapped. Indeed, maybe such
regions never should be mapped, since any lines artificially imposed on any
terrain impede human beings from seeing how things interrelate, thereby
obscuring the manner in which all aspects of reality cohere together in a
meaningful way to form a whole.
At the end of the day, political regimes will come and go, governments
will rise and fall, and, barring a singularly catastrophic disaster and/or series
of chaotic events with devastating consequences—such as a full-blown
nuclear exchange—human beings will continue to exist. But, by stopping to
consider just how advanced the ETI in our midst right now actually is, and
by asking ourselves how this advanced ETI perceives reality and processes
information, human beings will begin to understand reality much more
clearly themselves. This will improve human knowledge creation,
organization, assimilation, and transmission, and it will help human beings
adapt more successfully to their environment.
Given the significance of the relationship between ETI and humankind
for all aspects of human society, including the connection between
academia and civil society, discussions of ETI and UAP are both timely and
important. These topics will be discussed more widely as humankind
assimilates a more expansive understanding of its place in the Cosmos.

