Classical Mechanics The Theoretical Minimum

The book combines popular and textbook presentation. It aims not to teach readers how to do
guantum mechanics but rather helps them understand how to think about quantum mechanics.
The real source of confusion in quantum mechanics does not originate in the mathematics, but
in our understanding of what a scientific theory is supposed to represent.

This exceptionally well-organized book uses solved problems and exercises to help readers
understand the underlying concepts of classical mechanics; accordingly, many of the exercises
included are of a conceptual rather than practical nature. A minimum of necessary background
theory is presented, before readers are asked to solve the theoretical exercises. In this way,
readers are effectively invited to discover concepts on their own. While more practical
exercises are also included, they are always designed to introduce readers to something
conceptually new. Special emphasis is placed on important but often-neglected concepts such
as symmetries and invariance, especially when introducing vector analysis in Cartesian and
curvilinear coordinates. More difficult concepts, including non-inertial reference frames, rigid
body motion, variable mass systems, basic tensorial algebra, and calculus, are covered in
detail. The equations of motion in non-inertial reference systems are derived in two
independent ways, and alternative deductions of the equations of motion for variable mass
problems are presented. Lagrangian and Hamiltonian formulations of mechanics are studied
for non-relativistic cases, and further concepts such as inertial reference frames and the
equivalence principle are introduced and elaborated on.
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In this major new study in the sociology of scientific knowledge, social theorist Mohammad H.
Tamdgidi reports having unriddled the so-called ‘quantum enigma.’ This book opens the lid of
the Schrodinger’s Cat box of the ‘quantum enigma’ after decades and finds something both
odd and familiar: Not only the cat is both alive and dead, it has morphed into an elephant in the
room in whose interpretation Einstein, Bohr, Bohm, and others were each both right and wrong
because the enigma has acquired both localized and spread-out features whose unriddling
requires both physics and sociology amid both transdisciplinary and transcultural contexts. The
book offers, in a transdisciplinary and transcultural sociology of self-knowledge framework, a
relativistic interpretation to advance a liberating quantum sociology. Deeper methodological
grounding to further advance the sociological imagination requires investigating whether and
how relativistic and quantum scientific revolutions can induce a liberating reinvention of
sociology in favor of creative research and a just global society. This, however, necessarily
leads us to confront an elephant in the room, the ‘quantum enigma.’ In Unriddling the

Quantum Enigma, the first volume of the series commonly titled Liberating Sociology: From
Newtonian toward Quantum Imaginations, sociologist Mohammad H. Tamdgidi argues that
unriddling the ‘quantum enigma’ depends on whether and how we succeed in dehabituating

ourselves in favor of unified relativistic and quantum visions from the historically and
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ideologically inherited, classical Newtonian modes of imagining reality that have
subconsciously persisted in the ways we have gone about posing and interpreting (or not) the
enigma itself for more than a century. Once this veil is lifted and the enigma unriddled, he
argues, it becomes possible to reinterpret the relativistic and quantum ways of imagining reality
(including social reality) in terms of a unified, nonreductive, creative dialectic of part and whole
that fosters quantum sociological imaginations, methods, theories, and practices favoring
liberating and just social outcomes. The essays in this volume develop a set of relativistic
interpretive solutions to the quantum enigma. Following a survey of relevant studies, and an
introduction to the transdisciplinary and transcultural sociology of self-knowledge framing the
study, overviews of Newtonianism, relativity and quantum scientific revolutions, the quantum
enigma, and its main interpretations to date are offered. They are followed by a study of the
notion of the “wave-particle duality of light” and the various experiments associated with the
guantum enigma in order to arrive at a relativistic interpretation of the enigma, one that is
shown to be capable of critically cohering other offered interpretations. The book concludes
with a heuristic presentation of the ontology, epistemology, and methodology of what Tamdgidi
calls the creative dialectics of reality. The volume essays involve critical,
comparative/integrative reflections on the relevant works of founding and contemporary
scientists and scholars in the field. This study is the first in the monograph series “Tayyebeh
Series in East-West Research and Translation” of Human Architecture: Journal of the
Sociology of Self-Knowledge (XlI1, 2020), published by OKCIR: Omar Khayyam Center for
Integrative Research in Utopia, Mysticism, and Science (Utopystics). OKCIR is dedicated to

exploring, in a simultaneously world-historical and self-reflective framework, the human search
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for a just global society. It aims to develop new conceptual (methodological, theoretical,
historical), practical, pedagogical, inspirational and disseminative structures of knowledge
whereby the individual can radically understand and determine how world-history and her/his
selves constitute one another. Reviews “Mohammad H. Tamdgidi’'s Liberating Sociology:
From Newtonian Toward Quantum Imaginations, Volume 1, Unriddling the Quantum Enigma
hits the proverbial nail on the head of an ongoing problem not only in sociology but also much
social science—namely, many practitioners’ allegiance, consciously or otherwise, to persisting
conceptions of ‘science’ that get in the way of scientific and other forms of theoretical
advancement. Newtonianism has achieved the status of an idol and its methodology a fetish,
the consequence of which is an ongoing failure to think through important problems of
uncertainty, indeterminacy, multivariation, multidisciplinarity, and false dilemmas of individual
agency versus structure, among many others. Tamdgidi has done great service to social
thought by bringing to the fore this problem of disciplinary decadence and offering, in effect, a
call for its teleological suspension—thinking beyond disciplinarity—through drawing upon and
communicating with the resources of quantum theory not as a fetish but instead as an opening
for other possibilities of social, including human, understanding. The implications are far-
reaching as they offer, as the main title attests, liberating sociology from persistent epistemic
shackles and thus many disciplines and fields connected to things ‘social.” This is exciting
work. A triumph! The reader is left with enthusiasm for the second volume and theorists of
many kinds with proverbial work to be done.” — Professor Lewis R. Gordon, Honorary
President of the Global Center for Advanced Studies and author of Disciplinary Decadence:

Living Thought in Trying Times (Routledge/Paradigm, 2006), and Freedom, Justice, and
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Decolonization (Routledge, forthcoming 2020) "Social sciences are still using metatheoretical
models of science based on 19th century newtonian concepts of “time and space”. Mohammad
H. Tamdgidi has produced a 'tour de force' in social theory leaving behind the old newtonian
worldview that still informs the social sciences towards a 21st century non-dualistic, non-
reductionist, transcultural, transdisciplinary, post-Einsteinian quantum concept of TimeSpace.
Tamdgidi goes beyond previous efforts done by titans of social theory such as Immanuel
Wallerstein and Kyriakos Kontopoulos. This book is a quantum leap in the social sciences at
large. Tamdgidi decolonizes the social sciences away from its Eurocentric colonial foundations
bringing it closer not only to contemporary natural sciences but also to its convergence with the
old Eastern philosophical and mystical worldviews. This book is a masterpiece in social theory
for a 21st century decolonial social science. A must read!" — Professor Ramon Grosfoguel,

adding physical structures to the breadth of the world-changing vision of C. Wright Mills, the
man who mentored me at Columbia. Relativity theory and quantum mechanics can help us to
understand the human universe no less than the physical universe. Just as my Creating Life
Before Death challenges bureaucracy’s conformist orientation, so does Liberating
Sociology“liberate the infinite possibilities inherent in us.” Given our isolation in the
Coronavirus era, we have time to follow Tamdgidi in his journey into the depth of inner space,
where few men have gone before. It is there that we can gain emotional strength, just as
Churchill, Roosevelt and Mandela empowered themselves. That personal development was
needed to address not only their own personal problems, but also the mammoth problems of

their societies. We must learn to do the same.”" — Bernard Phillips, Emeritus Sociology
Page 5/18



Professor, Boston University

'‘Beautifully clear explanations of famously "difficult” things ... It almost makes you think you
could have been a Newton yourself' John Gribbin Here is the ultimate master class in modern
physics. World-class physicist and father of string theory Leonard Susskind and citizen-
scientist George Hrabovsky combine forces in a primer that teaches the skills you need to do
physics yourself. Combining crystal-clear explanations of the laws of the universe with basic
exercises (including essential equations and maths), the authors cover the minimum that
readers should master. They introduce the key concepts of modern physics, from classical
mechanics to general relativity to quantum theory, and provide a practical toolkit that you won't
find in any other popular science book. ‘A good and noble book' Sunday Times 'A wonderful
and unique resource. For anyone who is determined to learn physics for real, looking beyond
conventional popularizations, this is the ideal place to start' Sean Carroll, physicist and author
of The Particle at the End of the Universe 'Very readable ... provides a clear description of
advanced classical physics concepts, and gives readers who want a challenge the opportunity
to exercise their brain' Physics World

In The Theoretical Minimum, world-class physicist Leonard Susskind provided a brilliant first
course in classical mechanics, offering readers not an oversimplified introduction but the real
thing - everything you need to start doing physics, and nothing more. Now he returns with the
next challenge that every aspiring physics buff must tackle: quantum mechanics. Unlike most
popular physics books, Susskind and his co-author Art Friedman teach the maths and
equations that are essential to any real understanding of quantum mechanics. Combining

crystal-clear explanations, witty and helpful dialogues, and basic exercises, Quantum
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Mechanics is, to paraphrase Einstein, as simple as possible, but no simpler.
DDV VIVVIVIVIVID

In the first two books in his wildly popular The Theoretical Minimumseries, world-class
physicist Leonard Susskind provided a brilliant first course in classical and quantum
mechanics, offering readers not an oversimplified introduction, but the real thing -
everything you need to start doing physics, and nothing more. Now, thankfully,
Susskind and his former student Art Friedman are back, this time to introduce readers
to special relativity and classical field theory. At last, waves, forces and particles will be
demystified. Using their typical brand of relatively simple maths, enlightening sketches
and the same fictional counterparts, Art and Lenny, Special Relativity and Classical
Field Theory takes us on an enlightening journey through a world now governed by the
laws of special relativity. Starting in their new watering hole, Hermann's Hideaway, with
a lesson on relativity, Art and Lenny walk us through the complexities of Einstein's
famous theory. Combining rigor with humour, Susskind and Friedman guarantee that
Special Relativity and Classical Field Theory will become part of the reader's physics

toolbox.
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The book is an expanded autoblography of the famous theoretlcal physicist Isaak
Khalatnikov. He worked together with L.D. Landau at the Institute for Physical Problems
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lead by P.L. Kapitza. He is the co-author of L.D. Landau in a number of important
works. They worked together in the frame of the so-called Nuclear Bomb Project. After
the death of L.D. Landau, I.M. Khalatnikov initiated the establishment of the Institute for
Theoretical Physics, named in honour of L.D. Landau, within the USSR Academy of
Sciences. He headed this institute from the beginning as its Director. The institute
inherited almost all traditions of the Landau scientific school and played a prominent
role in the development of theoretical physics. So, this is a story about how the institute
was created, how it worked, and about the life of the physicists in the "golden age" of
the Soviet science. A separate chapter is devoted to today ?s life of the institute and the
young generation of physicists working now in science. It is an historically interesting
book on the development of Soviet and Russian science and presents the background
of the Soviet nuclear bomb program in the cold war age. In war times, Khalatnikov was
a chief of the military staff of nuclear research. He writes about the internal conditions of
Soviet society, the way of operating of the Soviet authorities and ways for scientists to
interact with them. It gives many interesting insights into the development of
superconductivity and superfluidity. The book is written by the most experienced and
best informed person among the few living Russian scientists in the environment of
Landau. Many stories of the book were never published before and considered as "top
secret".
This book consists of reviews covering all aspects of quantum chromodynamics as we
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know it today. The articles have been written by recognized experts in this field, in
honor of the 75th birthday of Professor Boris loffe. Combining features of a handbook
and a textbook, this is the most comprehensive source of information on the present
status of QCD. It is intended for students as well as physicists — both theorists and
experimentalists.Each review is self-contained and pedagogically structured, providing
the general formulation of the problem, telling where it stands with respect to other
issues and why it is interesting and important, presenting the history of the subject,
gualitative insights, and so on. The first part of the book is historical in nature. It
includes, among other articles, Boris loffe's and Yuri Orlov's memoirs on high energy
physics in the 1950's, a note by B V Geshkenbein on loffe's career in particle physics,

and an essay on the discovery of asymptotic freedom written by David Gross./a
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After teaching us classical mechanics and quantum mechanics, physicist Leonard

Susskind and data engineer Art Friedman are back. This time, they introduce readers to

Einstein's special relativity and Maxwell's classical field theory. Using their typical brand

of real math; enlightening drawings; and the same fictional counterparts, Art and Lenny,

that led us through Quantum Mechanics, Susskind and Friedman walk us through the
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complexities of waves, forces, and particles by exploring special relativity and
electromagnetism. It's a must-read for both devotees of the series and any armchair
physicist who wants to deepen their knowledge of physics' deepest truths.

This book explains, in simple terms, with a minimum of mathematics, why things can appear to
be in two places at the same time, why correlations between simultaneous events occurring far
apart cannot be explained by local mechanisms, and why, nevertheless, the quantum theory
can be understood in terms of matter in motion. No need to worry, as some people do, whether
a cat can be both dead and alive, whether the moon is there when nobody looks at it, or
whether quantum systems need an observer to acquire definite properties. The author’'s
inimitable and even humorous style makes the book a pleasure to read while bringing a new

clarity to many of the longstanding puzzles of quantum physics.
bbb bbbl

The perfect introduction to the theory and computer programming for the dynamic simulation of
nonlinear solid mechanics.
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An engaging defence and critique of the various arguments from both science and religion on
the fine-tuning of the Universe.

A groundbreaking text and reference book on twenty-first-century classical physics and its
applications This first-year graduate-level text and reference book covers the fundamental
concepts and twenty-first-century applications of six major areas of classical physics that every
masters- or PhD-level physicist should be exposed to, but often isn't: statistical physics, optics
(waves of all sorts), elastodynamics, fluid mechanics, plasma physics, and special and general
relativity and cosmology. Growing out of a full-year course that the eminent researchers Kip
Thorne and Roger Blandford taught at Caltech for almost three decades, this book is designed
to broaden the training of physicists. Its six main topical sections are also designed so they can
be used in separate courses, and the book provides an invaluable reference for researchers.
Presents all the major fields of classical physics except three prerequisites: classical
mechanics, electromagnetism, and elementary thermodynamics Elucidates the
interconnections between diverse fields and explains their shared concepts and tools Focuses
on fundamental concepts and modern, real-world applications Takes applications from
fundamental, experimental, and applied physics; astrophysics and cosmology; geophysics,
oceanography, and meteorology; biophysics and chemical physics; engineering and optical
science and technology; and information science and technology Emphasizes the quantum
roots of classical physics and how to use quantum techniques to elucidate classical concepts

or simplify classical calculations Features hundreds of color figures, some five hundred
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exercises, extensive cross-references, and a detailed index An online illustration package is
available

This book provides an introduction to the conceptual foundations of quantum mechanics, from
classical mechanics and a discussion of the quantum phenomena that undermine our classical
intuitions about how the physical world works, to the quantum measurement problem and
alternatives to the standard von Neumann-Dirac formulation.

From the bestselling author of The Theoretical Minimum, a DIY introduction to the math and
science of quantum mechanics. First he taught you classical mechanics. Now, physicist
Leonard Susskind has teamed up with data engineer Art Friedman to present the theory and
associated mathematics of the strange world of qguantum mechanics. In this follow-up to the
New York Times best-selling The Theoretical Minimum, Susskind and Friedman provide a
lively introduction to this famously difficult field, which attempts to understand the behavior of
sub-atomic objects through mathematical abstractions. Unlike other popularizations that shy
away from quantum mechanics' weirdness, Quantum Mechanics embraces the utter
strangeness of quantum logic. The authors offer crystal-clear explanations of the principles of
guantum states, uncertainty and time dependence, entanglement, and particle and wave
states, among other topics, and each chapter includes exercises to ensure mastery of each
area. Like The Theoretical Minimum, this volume runs parallel to Susskind's eponymous
Stanford University-hosted continuing education course. An approachable yet rigorous
introduction to a famously difficult topic, Quantum Mechanics provides a tool kit for amateur
scientists to learn physics at their own pace.
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An introduction to the fascinating subject of quantum mechanics. Almost entirely algebra-
based, this book is accessible to those with only a high school background in physics and
mathematics. In addition to the foundations of quantum mechanics, it also provides an
introduction to the fields of quantum communication and quantum computing.

Classical MechanicsThe Theoretical MinimumPenguin UK

The third volume in Leonard Susskind's one-of-a-kind physics series cracks open Einstein's
special relativity and field theory In the first two books in his wildly popular The Theoretical

Minimum series, world-class physicist Leonard Susskind provided a brilliant first course in
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classical and quantum mechanics, offering readers not an oversimplified introduction, but the
real thing - everything you need to start doing physics, and nothing more. Now, thankfully,
Susskind and his former student Art Friedman are back, this time to introduce readers to
special relativity and classical field theory. At last, waves, forces and particles will be
demystified. Using their typical brand of relatively simple maths, enlightening sketches and the
same fictional counterparts, Art and Lenny, Special Relativity and Classical Field Theory takes
us on an enlightening journey through a world now governed by the laws of special relativity.
Starting in their new watering hole, Hermann's Hideaway, with a lesson on relativity, Art and
Lenny walk us through the complexities of Einstein's famous theory. Combining rigor with
humour, Susskind and Friedman guarantee that Special Relativity and Classical Field Theory
will become part of the reader's physics toolbox.

The study of network theory is a highly interdisciplinary field, which has emerged as a major
topic of interest in various disciplines ranging from physics and mathematics, to biology and
sociology. This book promotes the diverse nature of the study of complex networks by
balancing the needs of students from very different backgrounds. It references the most
commonly used concepts in network theory, provides examples of their applications in solving
practical problems, and clear indications on how to analyse their results. In the first part of the
book, students and researchers will discover the quantitative and analytical tools necessary to
work with complex networks, including the most basic concepts in network and graph theory,
linear and matrix algebra, as well as the physical concepts most frequently used for studying
networks. They will also find instruction on some key skills such as how to proof analytic

results and how to manipulate empirical network data. The bulk of the text is focused on
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instructing readers on the most useful tools for modern practitioners of network theory. These
include degree distributions, random networks, network fragments, centrality measures,
clusters and communities, communicability, and local and global properties of networks. The
combination of theory, example and method that are presented in this text, should ready the
student to conduct their own analysis of networks with confidence and allow teachers to select

appropriate examples and problems to teach this subject in the classroom.
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Simplified Chinese translation of Thing Explainer: Complicated Stuff in Simple Words by
Randall Munroe.

A string theorist and a citizen scientist instruct lay readers on elementary principles of physics
and associated math that amateur enthusiasts should know in order to study more advanced
topics, in a reference that covers such topics as classical mechanics, electromagnetic fields
and chaos theory.

Jill North offers answers to questions at the heart of the project of interpreting physics. How do
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we figure out the nature of the world from a mathematically formulated theory? What do we
infer about the world when a physical theory can be mathematically formulated in different
ways? The notion of structure is crucial to North's answers.

Quantum Machine Learning bridges the gap between abstract developments in quantum
computing and the applied research on machine learning. Paring down the complexity of the
disciplines involved, it focuses on providing a synthesis that explains the most important
machine learning algorithms in a quantum framework. Theoretical advances in quantum
computing are hard to follow for computer scientists, and sometimes even for researchers
involved in the field. The lack of a step-by-step guide hampers the broader understanding of
this emergent interdisciplinary body of research.Quantum Machine Learning sets the scene for
a deeper understanding of the subject for readers of different backgrounds. The author has

carefully constructed a clear comparison of classical learning algorithms and their quantum
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counterparts, thus making differences in computational complexity and learning performance
apparent. This book synthesizes of a broad array of research into a manageable and concise
presentation, with practical examples and applications.Bridges the gap between abstract
developments in quantum computing with the applied research on machine learningProvides
the theoretical minimum of machine learning, quantum mechanics, and quantum
computingGives step-by-step guidance to a broader understanding of this emergent
interdisciplinary body of research
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