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the seminal work by one of the most important thinkers of the twentieth century physics and philosophy is werner heisenberg s concise and accessible narrative of the revolution in
modern physics in which he played a towering role a brilliant scientist whose ideas altered our perception of the universe heisenberg is considered the father of quantum physics he is
most famous for the uncertainty principle which states that quantum particles do not occupy a fixed measurable position his contributions remain a cornerstone of contemporary
physics theory and application

the seminal work by one of the most important thinkers of the twentieth century physics and philosophy is werner heisenberg s concise and accessible narrative of the revolution in
modern physics in which he played a towering role the outgrowth of a celebrated lecture series this book remains as relevant provocative and fascinating as when it was first
published in 1958 a brilliant scientist whose ideas altered our perception of the universe heisenberg is considered the father of quantum physics he is most famous for the uncertainty
principle which states that quantum particles do not occupy a fixed measurable position his contributions remain a cornerstone of contemporary physics theory and application book
jacket

quantum mechanics has raised in an acute form three problems which go to the heart of man s relationship with nature through experimental science r the public objectivity of
science that is its value as a universal science for all investigators 2 the empirical objectivity of scientific objects that is man s ability to construct a precise or causal spatio temporal
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model of microscopic systems and finally 3 the formal objectivity of science that is its value as an expression of what nature is independently of its being an object of human
knowledge these are three aspects of what is generally called the crisis of objec tivity or the crisis of realism in modern physics this crisis is studied in the light of werner heisenberg s
work heisenberg was one of the architects of quantum mechanics and we have chosen his writings as the principal source material for this study among physicists of the microscopic
domain no one except perhaps bohr has expressed himself so abundantly and so profoundly on the philosophy of science as heisenberg his writings both technical and non technical
show an awareness of the mysterious element in scientific knowledge far from the facile positivism of bohr and others of his contemporaries the mystery of human knowledge and
human subjectivity is for him an abiding source of wonder

the seminal work by one of the most important thinkers of the twentieth century physics and philosophy is werner heisenberg s concise and accessible narrative of the revolution in
modern physics in which he played a towering role the outgrowth of a celebrated lecture series this book remains as relevant provocative and fascinating as when it was first
published in 1958 a brilliant scientist whose ideas altered our perception of the universe heisenberg is considered the father of quantum physics he is most famous for the uncertainty
principle which states that quantum particles do not occupy a fixed measurable position his contributions remain a cornerstone of contemporary physics theory and application

available here for the first time in english reality and its order is a remarkable philosophical text by werner heisenberg the father of quantum mechanics and one of the leading
scientists of the 20th century written during the wartime years and initially distributed only to his family and trusted friends the essay describes heisenberg s philosophical view of
how we understand the natural world and our role within it in this volume the essay is introduced by the physicist helmut rechenberg and annotated by the science historian ernst
peter fischer the content particularly within its historical context will be of great interest to many physicists philosophers and historians of science

new perspective on heisenberg s interpretation of quantum mechanics for researchers and graduate students in the history and philosophy of physics

in nine essays and lectures composed in the last years of his life werner heisenberg offers a bold appraisal of the scientific method in the twentieth century and relates its
philosophical impact on contemporary society and science to the particulars of molecular biology astrophysics and related disciplines are the problems we define and pursue freely
chosen according to our conscious interests or does the historical process itself determine which phenomena merit examination at any one time heisenberg discusses these issues in
the most far ranging philosophical terms while illustrating them with specific examples

patrick aidan heelan s the observable offers the reader a completely articulated development of his 1965 philosophy of quantum physics quantum mechanics and objectivity in this
previously unpublished study dating back more than a half a century heelan brings his background as both a physicist and a philosopher to his reflections on werner heisenberg s
physical philosophy including considerably broader connections to the contributions of niels bohr wolfgang pauli and albert einstein this study also reflects heelan s experience in
eugene wigner s laboratory at princeton along with his reflections on working with erwin schrödinger dating from heelan s years at the institute for advanced cosmology in dublin a
contribution to continental philosophy of science the phenomenological and hermeneutic resources applied in this book to the physical and ontological paradoxes of quantum physics
especially in connection with laboratory science and measurement theory and model making will enrich students of the history of science as well as those interested in different
approaches to the historiography of science university courses in the philosophy of physics will find this book indispensable as a resource and invaluable for courses in the history of
science
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an exploration of werner heisenberg s philosophical ideas regarding quantum mechanics heisenberg was one of the great physicists of the early twentieth century his contributions
were paralleled only by einstein bohr and a handful of others the philosophical foundations of heisenberg s approach to science have been a matter of debate for decades one
philosopher that emerged after the great physics discoveries of quantum mechanics and relativity was harvard professor willard van orman quine this comparison of quine s
philosophy to that of heisenberg s casts the empirical and theoretical issues of modern science in a new light one which raises the possibility of productive engagement between
philosophers and physicists

nobel laureate discusses quantum theory uncertainty wave mechanics work of dirac schroedinger compton einstein others an authoritative statement of heisenberg s views on this
aspect of the quantum theory nature

one of the key figures in the development of quantum mechanics was werner heisenberg 1901 1976 heisenberg developed both the first quantum mechanical mathematical framework
matrix mechanics he also outlined the philosophical basis underpinning it named thereafter the uncertainty principle even though the practical benefits of quantum mechanics have
been unquestionable the philosophical foundations of this scientific theory have been debated since its beginning an examination of the philosophy of science from the early modern
period to the early 20th century will be outlined in the introduction of the following text a more circumscribed examination of the debate between scientific realism and skepticism
concerning the philosophy of science will then be investigated this analysis will give the necessary context for the intellectual environment that both heisenberg and quine found
themselves in proceeding from this analysis an examination of heisenberg s philosophical maneuvering concerning the philosophy of quantum mechanics will follow in the next
chapter heisenberg s philosophy will then be compared with that of the philosopher willard van orman quine 1908 2000 the abstract account of how science progresses that quine
provides will be demonstrated to match very closely with that of heisenberg s philosophical ideas of just how science in general and physics in particular makes crucial advances a
process has been taking place within the history of scientific investigation scientific methods and theories are often generalized to other fields of inquiry crucial understanding of
wider issues have been developed by scientists working on small specialized problems in this case heisenberg s philosophy has been generalized by quine while both figures make
use of positivism in their intellectual toolkit they both also qualify and modify it in several ways when applying this to empirical data heisenberg and quine both opt instead for a
pragmatic positivism rather than the more clearly identifiable early 20th century version logical positivism the relation between the two is an example of a scientist engaging with
philosophy in order to make progress in a chosen field quine as a philosopher is then able to abstract from the particular case of how to understand quantum mechanics in a
theoretical sense and generalize heisenberg s approach to all of science

this book presents the first detailed account of werner heisenberg s failed attempt to find a theory of everything in the autumn of his career it further investigates what we can learn
from his failure in relation to the search for a final theory of physics an endeavour that continues to define research in fundamental physics to this day thereby it provides the first
historically informed contribution to the current debate on post empirical physics and the state of particle physics
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