
S P R I N G E R  B R I E F S  I N  P H I LO S O P H Y

Gábor Hofer-Szabó
Péter Vecsernyés

Quantum Theory 
and Local 
Causality



SpringerBriefs in Philosophy



SpringerBriefs present concise summaries of cutting-edge research and practical
applications across a wide spectrum of fields. Featuring compact volumes of 50 to
125 pages, the series covers a range of content from professional to academic.
Typical topics might include:

• A timely report of state-of-the art analytical techniques
• A bridge between new research results, as published in journal articles, and a

contextual literature review
• A snapshot of a hot or emerging topic
• An in-depth case study or clinical example
• A presentation of core concepts that students must understand in order to make

independent contributions

SpringerBriefs in Philosophy cover a broad range of philosophical fields including:
Philosophy of Science, Logic, Non-Western Thinking and Western Philosophy. We
also consider biographies, full or partial, of key thinkers and pioneers.

SpringerBriefs are characterized by fast, global electronic dissemination,
standard publishing contracts, standardized manuscript preparation and formatting
guidelines, and expedited production schedules. Both solicited and unsolicited
manuscripts are considered for publication in the SpringerBriefs in Philosophy
series. Potential authors are warmly invited to complete and submit the Briefs
Author Proposal form. All projects will be submitted to editorial review by external
advisors.

SpringerBriefs are characterized by expedited production schedules with the aim
for publication 8 to 12 weeks after acceptance and fast, global electronic
dissemination through our online platform SpringerLink. The standard concise
author contracts guarantee that

• an individual ISBN is assigned to each manuscript
• each manuscript is copyrighted in the name of the author
• the author retains the right to post the pre-publication version on his/her website

or that of his/her institution.

More information about this series at http://www.springer.com/series/10082

http://www.springer.com/series/10082


Gábor Hofer-Szabó • Péter Vecsernyés

Quantum Theory and Local
Causality

123



Gábor Hofer-Szabó
Institute of Philosophy
Research Centre for the Humanities
Budapest
Hungary

Péter Vecsernyés
Theoretical Physics
Wigner Research Centre for Physics
Budapest
Hungary

ISSN 2211-4548 ISSN 2211-4556 (electronic)
SpringerBriefs in Philosophy
ISBN 978-3-319-73932-8 ISBN 978-3-319-73933-5 (eBook)
https://doi.org/10.1007/978-3-319-73933-5

Library of Congress Control Number: 2017963282

© The Author(s) 2018
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made. The publisher remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Printed on acid-free paper

This Springer imprint is published by Springer Nature
The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland



Preface

This book summarizes the results of research the authors have pursued in the past
several years on the problem of implementing Bell’s notion of local causality in
algebraic quantum field theory and relating it to such fundamental concepts as the
Common Cause Principle, Bell’s inequalities, and the EPR scenario. These results
have been presented at various workshops and department seminars. We wish to
thank the audience and the members of the Budapest Research Group, the
Budapest-Kraków Research Group, the Center for Philosophy of Science at the
University of Pittsburgh, the Munich Center for Mathematical Philosophy, the
Nagoya Winter Workshop Series, the Sidney Edelstein Center at the Hebrew
University, the Sigma Club at the London School of Economics, and the Southern
California Philosophy of Physics Group for the valuable discussions from which
the present book greatly benefited.

The results contained in this book have been published by the authors in a
number of papers. The authors gratefully acknowledge permissions to reuse
copyrighted material. A substantial part of the main text and all figures are repro-
duced from these papers:

G. Hofer-Szabó and P. Vecsernyés, “Reichenbach’s Common Cause Principle in
AQFT with locally finite degrees of freedom,” Found. Phys., 42, 241–255 (2012)
with the permission of Springer.

G. Hofer-Szabó and P. Vecsernyés, “Noncommuting local common causes for
correlations violating the Clauser–Horne inequality,” J. Math. Phys., 53, 12230
(2012) with the permission of AIP.

G. Hofer-Szabó and P. Vecsernyés, “Noncommutative Common Cause
Principles in AQFT,” J. Math. Phys., 54, 042301 (2013) with the permission of AIP.

G. Hofer-Szabó and P. Vecsernyés, “Bell inequality and common causal explana-
tion in algebraic quantum field theory,” Stud. Hist. Phil. Mod. Phys., 44 (4), 404–416
(2013) with the permission of Elsevier.

G. Hofer-Szabó and P. Vecsernyés, “On the concept of Bell’s local causality in
local classical and quantum theory,” J. Math. Phys., 56, 032303 (2015) with the
permission of AIP.
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G. Hofer-Szabó, “Relating Bell’s local causality to the Causal Markov
Condition,” Found. Phys. 45 (9) 1110–1136 (2015) with the permission of Springer.

G. Hofer-Szabó and P. Vecsernyés, “A generalized definition of Bell’s local
causality,” Synthese 193(10), 3195–3207 (2016) with the permission of Springer.

The research that the book is based on was supported by the Hungarian
Scientific Research Fund, OTKA K-108384 and K-115593.
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