
cosmic end

cosmic end refers to the ultimate fate of the universe, a topic that has fascinated scientists,

philosophers, and cosmologists for decades. Understanding the cosmic end involves exploring various

theories that predict how the universe might evolve and eventually cease to exist or transform into a

radically different state. These theories are grounded in observations of cosmic expansion, dark

energy, and the fundamental laws of physics. The concept encompasses ideas such as the Big

Freeze, Big Crunch, Big Rip, and other less conventional scenarios. This article delves into the leading

hypotheses about the cosmic end, the scientific evidence supporting each, and the implications for the

future of all matter and energy. Additionally, it explores the role of dark energy and entropy in shaping

the destiny of the cosmos. The following sections provide a comprehensive overview of this profound

and complex subject.

Theories of the Cosmic End

Dark Energy and Its Influence

Entropy and Universal Decay

Observational Evidence and Future Research

Theories of the Cosmic End

Theories regarding the cosmic end attempt to describe the ultimate fate of the universe based on

current scientific understanding. These scenarios are derived from the behavior of cosmic expansion

and the physical laws governing matter and energy. Each theory presents a unique vision of how the

universe may conclude, ranging from eternal expansion to catastrophic collapse. The primary models



include the Big Freeze, Big Crunch, and Big Rip, among others.

Big Freeze

The Big Freeze, also known as heat death, is one of the most widely accepted theories about the

cosmic end. It posits that the universe will continue to expand indefinitely, causing galaxies, stars, and

eventually atoms to drift apart. As expansion progresses, the universe’s temperature will approach

absolute zero, and energy will become so dispersed that no thermodynamic work can occur. This

gradual decline in usable energy leads to a state of maximum entropy where all processes cease.

Big Crunch

The Big Crunch theory suggests a scenario opposite to the Big Freeze. If the density of matter in the

universe is sufficient, gravitational forces could halt cosmic expansion and reverse it. This reversal

would cause the universe to contract, eventually collapsing into a singularity similar to the Big Bang.

The Big Crunch implies a cyclical nature of the universe, where cosmic end is followed by a new

beginning.

Big Rip

The Big Rip is a more dramatic cosmic end scenario driven by the effects of dark energy. In this

model, the repulsive force of dark energy increases over time, accelerating the expansion rate

exponentially. Eventually, this acceleration becomes so powerful that it tears apart galaxies, stars,

planets, and even atomic structures. The universe would end in a cataclysmic disintegration where all

matter is ripped apart.

Other Hypothetical Scenarios

Beyond the primary models, several other hypotheses exist about the cosmic end. These include the



Big Bounce, where the universe cyclically expands and contracts; vacuum decay, a quantum event

that could destabilize the fabric of space-time; and the Heat Death variant involving proton decay.

Each scenario provides different insights into the possible final state of cosmic evolution.

Dark Energy and Its Influence

Dark energy plays a critical role in determining the cosmic end. It is a mysterious form of energy that

permeates space and drives the accelerated expansion of the universe. Though its nature remains

elusive, dark energy constitutes approximately 68% of the total energy content of the cosmos,

profoundly impacting long-term cosmic dynamics.

Properties of Dark Energy

Dark energy exhibits a negative pressure that counteracts gravitational attraction, causing the

expansion of the universe to speed up. Its uniform distribution contrasts with the clumped nature of

matter and dark matter. The equation of state parameter, denoted as w, characterizes dark energy’s

influence, with values close to -1 indicating a cosmological constant.

Impact on Cosmic End Scenarios

The presence and properties of dark energy heavily influence which cosmic end scenario is most

plausible. For instance, if dark energy remains constant or diminishes, the Big Freeze may prevail.

However, if dark energy strengthens over time, it could lead to the Big Rip. Ongoing research aims to

measure dark energy’s behavior with higher precision to refine predictions about the universe’s fate.

Challenges in Understanding Dark Energy

Despite its significance, dark energy remains one of the greatest mysteries in cosmology. Its detection

relies on indirect observations such as supernova luminosity and cosmic microwave background



measurements. Theoretical models propose various explanations, including quintessence and

modifications to general relativity, yet conclusive evidence is still forthcoming.

Entropy and Universal Decay

Entropy, a measure of disorder or randomness, is a fundamental concept in thermodynamics that

profoundly influences the cosmic end. The second law of thermodynamics states that entropy tends to

increase over time in an isolated system, which the universe effectively is. This principle underlies the

concept of heat death and the eventual decay of all cosmic structures.

Entropy and the Arrow of Time

The increase of entropy defines the arrow of time, providing a direction to temporal progression. As

entropy grows, the universe transitions from ordered states to more disordered configurations. This

progression impacts the lifecycle of stars, galaxies, and black holes, leading to a gradual breakdown of

organized matter.

Heat Death and Maximum Entropy

Heat death represents the ultimate state of maximum entropy, where energy is evenly distributed, and

no gradients exist to perform work. In this scenario, all thermodynamic processes cease, and the

universe becomes a cold, dark, and inert expanse. This outcome assumes continuous expansion and

no new sources of energy.

Role of Black Holes in Entropy

Black holes contribute to the universe’s entropy budget significantly. They are considered highly

entropic objects due to their event horizons. Over trillions of years, black holes may evaporate via

Hawking radiation, releasing energy but increasing overall entropy. This process further drives the



universe toward thermodynamic equilibrium.

Observational Evidence and Future Research

Scientific understanding of the cosmic end is grounded in astronomical observations, theoretical

modeling, and experimental physics. Technological advancements continue to enhance data collection,

enabling more precise measurements of cosmic parameters that influence predictions about the

universe’s fate.

Cosmic Microwave Background Radiation

The cosmic microwave background (CMB) radiation provides a snapshot of the early universe and its

subsequent expansion. Analysis of CMB anisotropies helps determine the universe’s composition,

curvature, and expansion rate. These factors are essential for assessing the viability of cosmic end

scenarios.

Supernova Observations

Type Ia supernovae serve as standard candles for measuring cosmic distances and expansion.

Observations revealing the accelerating expansion of the universe led to the discovery of dark energy.

Continued supernova surveys refine the rate of acceleration and inform models predicting the cosmic

end.

Future Missions and Experiments

Upcoming space telescopes, ground-based observatories, and particle physics experiments aim to

uncover more about dark energy, dark matter, and fundamental physics. Projects such as the James

Webb Space Telescope and the Vera Rubin Observatory promise to provide unprecedented insights

into cosmic evolution and the ultimate fate of the universe.



Key Areas for Continued Study

Measuring the equation of state of dark energy

Understanding the nature of dark matter and its interaction with dark energy

Investigating quantum effects on cosmic scales

Monitoring cosmic expansion over extended periods

Exploring potential modifications to general relativity

Frequently Asked Questions

What does the term 'cosmic end' refer to in astrophysics?

The term 'cosmic end' refers to the ultimate fate or conclusion of the universe, encompassing theories

about how the universe might evolve or cease to exist over time.

What are the main theories about the cosmic end?

The main theories about the cosmic end include the Big Freeze, Big Crunch, Big Rip, and Heat Death,

each describing different scenarios for how the universe might end based on its expansion and energy

dynamics.

What is the Big Freeze scenario in the context of cosmic end?

The Big Freeze is a theory where the universe continues to expand indefinitely, leading to a state of

no thermodynamic free energy, causing all stars to burn out and the universe to become cold and



dark.

How does the Big Crunch theory describe the cosmic end?

The Big Crunch theory suggests that the expansion of the universe will eventually reverse, causing the

universe to collapse back into a hot, dense state, potentially leading to a new Big Bang.

What role does dark energy play in the cosmic end?

Dark energy is believed to drive the accelerated expansion of the universe, which influences cosmic

end scenarios by making outcomes like the Big Freeze or Big Rip more likely.

Can the cosmic end happen within a human timescale?

No, the cosmic end is predicted to occur on timescales of billions to trillions of years, far beyond

human or even planetary lifespans.

What is the Big Rip theory regarding cosmic end?

The Big Rip theory posits that the universe's expansion will accelerate to the point where galaxies,

stars, planets, and eventually atomic particles are torn apart due to overwhelming dark energy.

How does entropy relate to the cosmic end?

Entropy, a measure of disorder, increases as the universe evolves, and in many cosmic end theories

like Heat Death, the universe reaches maximum entropy, resulting in no usable energy to sustain

processes or life.

Are there any observable signs that hint at the cosmic end?

Currently, observations such as the accelerating expansion of the universe and cosmic microwave

background measurements provide indirect evidence supporting certain cosmic end theories, but no

immediate signs indicate an impending cosmic end.



Additional Resources

1. The Last Light: Chronicles of the Cosmic End

This gripping novel explores the final days of the universe as stars flicker out and galaxies drift apart. It

follows a group of scientists racing against time to unlock the secrets of dark energy and find a way to

preserve life. With vivid descriptions of cosmic phenomena and philosophical reflections on existence,

it’s a thought-provoking journey to the ultimate end.

2. When the Stars Grow Cold

A speculative fiction tale that imagines a future where humanity witnesses the gradual cooling and

fading of all stars. The story delves into human resilience and adaptation amidst a dying cosmos,

blending astrophysics with emotional storytelling. It challenges readers to consider what hope means in

a universe sliding toward darkness.

3. Entropy’s Edge: The Final Horizon

This book examines the concept of entropy as the universe approaches its heat death. Through a

combination of scientific explanation and narrative, it paints a picture of the slow unraveling of cosmic

order. The author discusses potential scenarios for the end of time and the philosophical implications

of a universe winding down.

4. Singularity’s End: Beyond the Cosmic Collapse

Set in a distant future, this novel imagines the collapse of the universe triggered by a cosmic

singularity. It explores advanced civilizations’ attempts to survive or escape the impending doom. The

story interweaves cutting-edge theoretical physics with human drama and cosmic scale events.

5. The Void Beckons: Tales from the Cosmic Abyss

A collection of short stories centered around the theme of the cosmic end, each exploring different

aspects of the universe’s fate. From black hole horizons to the fading of light, these tales blend

science fiction with existential inquiry. The anthology invites readers to contemplate the mysteries of

the void and the nature of finality.

6. Dark Energy: The Secret Force of the Universe’s End



This nonfiction work delves into the role of dark energy in driving the accelerated expansion of the

universe. It explains current scientific understanding and theories about how dark energy might lead to

scenarios like the Big Freeze or Big Rip. The book is accessible to general readers interested in

cosmology and the ultimate fate of all things.

7. Beyond the Big Crunch: Visions of Cosmic Rebirth

Challenging the idea of a final end, this book explores theories where the universe might collapse and

then rebound in a cyclic process. It discusses various cosmological models that suggest rebirth after

destruction. The author combines scientific research with speculative philosophy about eternity and

renewal.

8. Echoes of the Final Dawn

This poetic and philosophical book reflects on the end of the cosmos as a new beginning. It uses the

metaphor of dawn and dusk to explore cycles of creation and destruction on a universal scale.

Through meditative prose, it invites readers to find meaning in the cosmic lifecycle beyond mere

endings.

9. The Last Universe: A Journey Through Cosmic Oblivion

A science fiction epic that chronicles humanity’s trek through the dying universe toward an uncertain

future. Along the way, characters confront the mysteries of dark matter, black holes, and the nature of

existence itself. The narrative combines thrilling adventure with deep questions about survival and

legacy in an impermanent cosmos.
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as nothingness. The purpose of this book of life is to make you ‘realize’ your true identity. The true
happiness, the eternal joy hidden deep inside you. It is the manual for freepreneurs. It is a summary
of more than 5000 pages of the cosmic journey experienced by menaveengiri throughout many
lifetimes, including the current physical one starting from January 25, 2017 until Febuary 25, 2021.
It is written through 3rd eye point of view. So each chapter is like a scientific research paper that
connects modern science with the spiritual world. So read it carefully because it can transform your
world into a world of wisdom (wow) full of love and life. Read the content page of the book for more
detail.
  cosmic end: The End of the World Marcia Sa Cavalcante Schuback, Susanna Lindberg,
2017-03-29 The 'end of the world' opens up philosophical questions concerning the very notion of
the world, which is a fundamental element of all existential, phenomenological and hermeneutical
philosophy. Is the 'end of the world' for us 'somebody's' death (the end of 'being-in-the-world') or the
extinction of many or of all (the end of the world itself)? Is the erosion of the 'world' a phenomenon
that does not in fact affect the notion of the world as a fundamental feature of all
existential-ontological inquiry? This volume examines the present state of these concerns in
philosophy, film and literature. It presents a philosophical hermeneutics of the present state of the
world and explores the principal questions of the philosophical accounts of the end of the world,
such as finality and finitude. It also shows how literature and cinema have ventured to express the
end of the world while asking if a consequent expression of the end of the world is also an end of its
expression.
  cosmic end: Cosmic End-time Secrets Wallace C. Halsey, 1965
  cosmic end: The End of Everything Katie Mack, 2021-05-04 Mack looks at five ways the
universe could end, and the lessons each scenario reveals about the most important concepts in
cosmology. --From publisher description.
  cosmic end: Bad Theology Leah Robinson, 2023-04-28 Why does bad theology happen to good
people? Is it even possible for theology to go bad? On the one hand, the answer ought to be ‘no’. It
comes from God, so how can it be bad? Yet theology is predominately human construct, and as a
result, humans can influence their theological conclusions with their own desires and beliefs. The
result, more often than we care to admit, is ‘bad theology’. Drawing on a careful definition of ‘bad
theology’ as theology which denies human flourishing, avoids self-reflection and doesn’t seek justice
and equality, Leah Robinson offers a series of penetrating case studies which show what bad
theology can look like when put into action. As we look at how theology can be bad, she argues, we
might begin to understand how it might be better.
  cosmic end: Frontiers of Fundamental Physics FFP16 Ekrem Aydiner, Burra G. Sidharth,
Marisa Michelini, Christian Corda, 2024-05-17 This book is a collection of contributions presented at
the 16th annual international symposium “Frontiers of Fundamental Physics” (FFP16), supported by
Istanbul University. As a document of the latest occurrence of this very important gathering, it
presents the most recent advances in fundamental physics and physics teaching. For nearly fifteen
years, the FFP has attracted some of the greatest physicists in the world. The broad objective of the
entire endeavor has been to enable scholars working in slightly different areas to meet on a single
platform. Even with this particular year’s safety restrictions arising from Covid, we feel that the
general mission has been carried out as fully as in any year. The book features addresses given by a
host of expert contributors, all of which are organized according to seven individual themes. The
areas covered include Astronomy and Astrophysics, Particle Physics, Theoretical Physics, Gravitation
and Cosmology, Computational Physics, Condensed Matter Physics, Complex Systems and related
areas. This book should prove to be a veritable bounty for anyone with an interest in the continued
evolution of our understanding of the physical world.
  cosmic end: God is God Only: Not more, Not less Vijay Venkateswar, This book presents a
picture of the Ultimate Reality which istimeless and universal in appeal and which encompasses all
beliefs. Itdispels popular misconceptions regarding God and presents anunbiased, balanced view of
the Supreme Truth. The book respects all faiths. It does not seek to guide or adviseanyone on



spiritual matters. It merely presents the quintessence ofthe Highest Truth. It gives complete
freedom to everyone to dowhatever he or she feels is best.
  cosmic end: Cosmic Christology in Paul and the Pauline School Geurt Hendrik van Kooten,
2003 How did the understanding of Jesus as the universal Son of Man of Apocalyptic Judaism
develop into the notion of a cosmic god, the cosmic Christ? George van Kooten traces the earliest
encounters between antiquity and Christianity.
  cosmic end: Physiologia Dennis Des Chene, 2018-08-06 Sixteenth-century Aristotelianism was
the culmination of four centuries of commentary and criticism. Physiologia is one of the first books
to provide an accessible and comprehensive guide to that tradition in natural philosophy. In an
incisive and readable treatment, Dennis Des Chene illuminates the continuities and disruptions
between medieval and modern philosophy and promotes a new understanding of the philosophical
setting in which modern notions of science emerged.
  cosmic end: Connecting Gospels Francis Watson, Sarah Parkhouse, 2018-03-09 By the late
second century, early Christian gospels had been divided into two groups by a canonical boundary
that assigned normative status to four of them while consigning their competitors to the margins.
Connecting Gospels: Beyond the Canonical/Non-canonical Divide finds new ways to reconnect these
divided texts. Starting from the assumption that, in spite of their differences, all early gospels
express a common belief in the absolute significance of Jesus and his earthly career, this
authoritative collection makes their interconnectedness fruitful for interpretation. The contributors
have each selected a theme or topic and trace it across two or more gospels on either side of the
canonical boundary, and the resulting convergences and divergences shed light not least on the
canonical texts themselves as they are read from new and unfamiliar vantage points. This volume
demonstrates that early gospel literature can be regarded as a single field of study, in contrast to
the overwhelming predominance of the canonical four characteristic of traditional gospels
scholarship.
  cosmic end: The Person and Place of Jesus Christ Peter Taylor Forsyth, 1910
  cosmic end: The Person and Place of Jesus Christ P. T. Forsyth, 1996-12-04 This work has been
selected by scholars as being culturally important, and is part of the knowledge base of civilization
as we know it. This work was reproduced from the original artifact, and remains as true to the
original work as possible. Therefore, you will see the original copyright references, library stamps
(as most of these works have been housed in our most important libraries around the world), and
other notations in the work. This work is in the public domain in the United States of America, and
possibly other nations. Within the United States, you may freely copy and distribute this work, as no
entity (individual or corporate) has a copyright on the body of the work. As a reproduction of a
historical artifact, this work may contain missing or blurred pages, poor pictures, errant marks, etc.
Scholars believe, and we concur, that this work is important enough to be preserved, reproduced,
and made generally available to the public. We appreciate your support of the preservation process,
and thank you for being an important part of keeping this knowledge alive and relevant.
  cosmic end: The Earth Mourns Katherine Murphey Hayes, 2002-01-01 This book applies
current research on oral traditional poetry to the biblical metaphor of the mourning earth as
expressed in nine texts, illustrating an oral aesthetic within the biblical prophetic traditions over a
range of historical settings and prophetic genres. Paperback edition is available from the Society of
Biblical Literature (www.sbl-site.org).
  cosmic end: The Shadow Gospel Whitney Phillips, Mark Brockway, 2025-04-15 A novel account
of the culture wars and Evangelical influence in the United States that traces the 80-year rise of a
quasi-religious anti-liberal demonology. When people talk about the chaotic, increasingly precarious
political landscape in the United States, they often blame polarization and the culture wars. In The
Shadow Gospel, Whitney Phillips and Mark Brockway tell a very different story. Analyzing eighty
years of densely overlapping religious and secular messages preaching the dangers of liberalism, the
book argues that the fracture and chaos in U.S. politics isn’t the result of a clean split between left
and right. Instead, it’s a split between the shadow gospel’s quasi-religious anti-liberal



demonology—the vague sense that an evil leftist force is threatening to destroy American
society—and the people accused of being the liberal devil. A shadow gospel framework helps
contextualize the violence of January 6, 2021, the fervor of Satanic conspiracy theorizing, and the
crusade against “wokeness” and LGBTQ existence. But it also helps explain the most vexing
elements of our politics: that the most potent source of religious messaging and influence in the
United States is secular, that the most ruthless destroyers of Republicans are other Republicans, and
that anti-liberal fear and loathing span the political spectrum. By offering new ways of thinking
about religious influence, the left/right dichotomy, and the appeal of Donald Trump, The Shadow
Gospel reveals the true roadblocks to pluralistic democracy and emphasizes what people across the
religious and political spectrum stand to lose if we don’t exorcise our anti-liberal demons. There are
no easy solutions to our vast and complicated political problems. But those solutions will remain
elusive if how we frame our problems is part of the problem. It is long past time to drag the shadow
gospel out into the light.
  cosmic end: Back to the Universe-Centered Dr. Alex Tang, 2024-03-20 In a world teetering on
the brink of uncertainty, where the boundaries between faith, science, and existence blur, 'Back to
the Universe-Centered' invites readers on a captivating journey of exploration and contemplation.
With thought-provoking insights drawn from the realms of theology, philosophy, and cutting-edge
science, this book embarks on a quest to unravel the mysteries that define our existence. From the
profound revelations of Revelation to the thought-provoking reflections on the complexities of
human understanding, each page offers a glimpse into the intricate tapestry of our universe. Delving
into the depths of faith, the introduction sets the stage for a discourse that transcends traditional
boundaries, challenging readers to embrace diverse perspectives and engage in open dialogue. As
the narrative unfolds, the book navigates through the tangled web of scientific advancements, from
artificial intelligence to gene-editing, from cyber warfare to existential threats. Through meticulous
research and insightful analysis, the author sheds light on the ethical dilemmas and existential
quandaries that accompany these transformative technologies. Yet, amidst the chaos and
uncertainty, a beacon of hope emerges. Drawing inspiration from the timeless wisdom of scripture
and the enduring promise of salvation, the epilogue offers a rallying cry for action and solidarity.
Urging governments and institutions to confront the looming threat of cyberattacks and emerging
technologies, the author issues an impassioned plea for collaboration and decisive action. At its core,
'Back to the Universe-Centered' is more than just a book; it is a call to arms, a testament to the
enduring power of faith, and a roadmap for navigating the complexities of our ever-evolving world.
As we stand at the crossroads of history, let us heed the wisdom contained within these pages and
embrace the challenges that lie ahead. For in the pursuit of truth and understanding, we find the
path to a brighter tomorrow.
  cosmic end: Structure, Context, Complexity, Organization: Physical Aspects Of
Information And Value Karl-erik Eriksson, Kristian Lindgren, B Mansson, 1987-12-01 Using
information theory the book defines quantitative measures for structure and textural information
and relates them to thermodynamic negentropy. Other concepts like that of algorithmic information
can be applied and used to define complexity and organization. Also defined are the physical value
concepts, and how these relate to each other using ideas from ecology and economics; it thus
formulates a physical theory which could serve as a basis for a dialogue between physicists,
economists and ecologists.
  cosmic end: The Encyclopedia of Taoism Fabrizio Pregadio, 2013-05-13 The Encyclopedia of
Taoism provides comprehensive coverage of Taoist religion, thought and history, reflecting the
current state of Taoist scholarship. Taoist studies have progressed beyond any expectation in recent
years. Researchers in a number of languages have investigated topics virtually unknown only a few
years previously, while others have surveyed for the first time textual, doctrinal and ritual corpora.
The Encyclopedia presents the full gamut of this new research. The work contains approximately
1,750 entries, which fall into the following broad categories: surveys of general topics; schools and
traditions; persons; texts; terms; deities; immortals; temples and other sacred sites. Terms are given



in their original characters, transliterated and translated. Entries are thoroughly cross-referenced
and, in addition, 'see also' listings are given at the foot of many entries. Attached to each entry are
references taking the reader to a master bibliography at the end of the work. There is chronology of
Taoism and the whole is thoroughly indexed. There is no reference work comparable to the
Encyclopedia of Taoism in scope and focus. Authored by an international body of experts, the
Encyclopedia will be an essential addition to libraries serving students and scholars in the fields of
religious studies, philosophy and religion, and Asian history and culture.
  cosmic end: Escaping from Fundamentalism James Barr, 2018-11-29 This is a pastoral rather
than a controversial book. Its main aim is not to show fundamentalists that they are wrong, but
rather to help those who have grown up in the world of fundamentalism or have become committed
to it but in the end have come to feel that it is a prison from which they must escape.
  cosmic end: Futurizing the Jews Tsvi (Howard) Bisk, Moshe Dror, 2003-11-30 Bisk and Dror
assert that the 21st Century can be the Jewish Century, that no other people is better prepared to
face its challenges. However, to do so, a stress on the Jewish Future must replace a preoccupation
with the Jewish Past. They offer a neo-Zionist ideological analysis of modern Jewish life as an
alternative to both classical Zionism and post-Zionism. They conceptualize a Jewish Grand Strategy
by clearly defining and delineating between ideology, policy, grand strategy, strategy and tactics,
with compelling proposals for what such a revised Grand Straegy might entail. They suggest a
concept of reinvigorated Israel-Diaspora relations based on this new Grand Strategy and the
potential of the Information Technology Revolution. They also offer a conception of Jewish
spirituality that could be as appealing to secular as to religious Jews. They reject the concept of a
Nation that Dwells Alone. Throughout the ages, Jews have affected and been affected by the world
more than any other People they assert. They also reject the view that suffering is the dominant
feature of Jewish history as this lachrymose perception cannot inspire needed Jewish ambitions in
the young. They stress the needs of the Jewish person and insist that there can be no real
significance to the continued existence of the Jewish People unless the real life, concrete needs of
the individual are addressed. As former Israeli Ambassador to the United Nations and former
Cabinent Minister Gad Yaacobi asserts in his foreword, The book is original, iconoclastic and in
some ways revolutionary ... it challenges inherited assumptions and calls for positive action. I believe
we have before us a book that must become a reference point for Jewish policy makers as quickly as
possible.
  cosmic end: Harvard Economic Studies , 1921
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