Zarojelentés A fizika metafizikai alapkérdései formalis megkozelitésben
cimi 115593-as szamu NKFI-palyazathoz

A kortars tudomanyfilozofia egyik legizgalmasabb teriilete a modern fizika alapjaihoz kapcsolddo
filozofiai problémak megértése. Milyen konceptualis keretek kozott targyalhatoak adekvat modon
a modern fizikai elméletek? Hogyan viszonyulnak a kauzalitas, determinizmus, valdsziniiség és
lokalitas filozofiailag terhelt fogalmai azokhoz a tudomanyos elméletekhez, melyekben alapvetd
szerepet jatszanak?

A kutatas célja: a fizika metafizikai alapkérdéseinek formalis eszkozokkel valo tanulmanyozasa.

A Kkutatas f6bb kérdései:

(a) Hogyan fligg 0ssze a lokalitas és a kauzalitas fogalma a klasszikus és kvantumos lokalis
fizikai elméleteinkben?

(b) Milyen kapcsolat van a kauzalitas fizikai és hétkoznapi értelemben vett fogalmai kozott?
(c) Mi a determinizmus kdvetelményének metafizikai 1étjogosultsaga?

(d) Melyek a klasszikus- €s kvantumvaldsziniiség interpretacios kérdései?

(e) Mi a térid6é metafizikai és ismeretelméleti statusa az altalanos relativitaselméletben?

A kutatas legfobb eredményei:

(a) A kvantumtérelméletekben megorizhet6 a lokalitas fogalma a klasszikalitas feladasa aran; a
lokalis kauzalitas a Bayes-halok elméletébdl ismert d-szeparacio fogalmaval analog; az Einstein-
féle realitaskritérium a K6z0s ok elv specialis esete; a valdszinliségnek megadhato egy uj kauzalis
interpretacioja; a Kochen-Specker-argumentumok csak szimultan mérések esetében konkluzivak.
(b) A kauzalitas makroszkopikus fogalma visszavezethet6 a dinamika mikroszkopikus fogalmara;
ez megoldja a kauzalitas szamos konceptualis problémajat.

(c) A természettorvények természetének és a fizikai lehetdség fogalmanak megfeleld
valasztasaval a determinizmus helyreallithato.

(d) Szemantikailag definialhaté modalis logikdk egy olyan hierarchigja, mely a bayesianus hit-
ujraértékelesek logikajat irja le; ezek a logikdk nem axiomatizalhatok végesen; ami azt mutatja,
hogy a hit-ijraértékelések axiomatikus megkozelitése erésen limitalt.

(e) Definialhat6 a mezdszerii objektumok perzisztencidja a téridén; megmutathat6 a téridébeli
események korrelacio és kauzalitas fogalmanak alapveto cirkularitasa; fizikalista-formalista
szempontbdl leirhat6 az altalanos relativitaselmélet diffeomorfizmus-invarianciaja.

Osszesités:

A projekt soran 12 konferenciat szerveztiink, 167 eldadast tartottunk, javarészt nemzetkdzi
konferencidkon és neves kiilfoldi egyetemek szeminariumain. 54 publikacionk jelent meg (koztiik
1 kdnyv és 1 szerkesztett kotet), a tanulmanyok nagy része a szakma top-kategorias nemzetkdzi
folyoirataiban. A részletekrdl I1d. a csoport honlapjat: http://phil.elte.hu/bpgroup/index.html.
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Laszl6 E. Szabd, “I find it quite amazing that it is possible to predict what will happen by mathematics, which
is simply following rules which really have nothing to do with the original thing”, MTA BTK Filozoéfia
Intézet/Physics Meets Philosophy: "The unreasonable effectiveness of mathematics in natural sciences",
Budapest, 2018 September.

Laszl6 E. Szabd, Comments on "Alison Fernandes: Three Accounts of Laws and Time", CEU, Conference on
History and Metaphysics of the laws of nature, Budapest, 2018 July.

Laszlo E. Szabo, Intrinsic, extrinsic, and the constitutive a priori, U. of Krakow, Modality in Physics,
Krakow, 2018.June.

Laszl6 E. Szabd, Meaning, Truth, and Physics, Department of Philosophy, Logic and Scientific Method,
LSE, London, 2018.June.

Laszl6 E. Szabo, Empirical definitions of spatiotemporal conceptions, Department of Philosophy, Logic and
Scientific Method, LSE, London, 2018.July.

Laszld E. Szabo, “Comments on “Alison Fernandes: Three Accounts of Laws and Time”, Conference on
History and Metaphysics of the laws of nature, CEU, Budapest, 2018 July.

Laszlo E. Szabo, “Intrinsic, extrinsic, and the constitutive a priori”, Modality in Physics, University of
Krakow, Krakow, 2018 June.

Laszlo E. Szabd, “Intrinsic, extrinsic, and the constitutive a priori”, Theoretical Philosophy Forum, E6tvos
University Budapest, 2018 April.

Marton Gomori and Laszl6 E. Szabd, “The Unreality of Probability”, Quantum Investigations: A Conference
in Honour of Miklos Rédei, LSE, London, 2017 October.

Laszl6 E. Szabd, “A Physicalist Account for Meaning and Truth in Physics”, EPSA2017, European
Philosophy of Science Association, Exeter, 2017 September.

Gabor Hofer-Szabd, “Do Kochen-Specker arguments prove quantum contextuality?,” Reduction and
Physicalism Conference, Hebrew University, Jerusalem, Israel, 2018 November.

Gabor Hofer-Szabo, “A fizika filozéfija“ (Philosophy of Physics), Témavalasztasi dilemmak a 21. szazadi
filozofidban, Wesley Janos Lelkészképzo Foiskola, Budapest, 2018 October.

Gabor Hofer-Szabo, “What is quantum contextuality and what is not,” Foundations of Physics Conference,
Utrecht, The Netherlands, 2018 July.

Gabor Hofer-Szabo, “Quantum contextuality,
Salzburg, Austria, 2018 June.

Gabor Hofer-Szabd, “Modality of noncommuting common causes,” Modality in Physics, Jagiellonian
University, Krakow, Poland, 2018 June.

Gabor Hofer-Szabo, “Kochen-Specker arguments and quantum contextuality,” Philosophy of Science
Conference, Inter-University Center, Dubrovnik, Croatia, 2018 April.

Gabor Hofer-Szabo, “Contextuality,” Institute of Advanced Studies Kdszeg, 2018 April.

Gabor Hofer-Szabo, “A kvantumelmélet és a tulajdonsagok metafizikdja” (Quantum theory and the
metaphysics of properties), Department of Philosophy, Kéroli Gaspar University, Budapest, 2018 March.
Gabor Hofer-Szabo, “Commutativity, commeasurability, and contextuality,” Theoretical Philosophy Forum,
Department of Logic, E6tvos University Budapest, 2018 February.

Gabor Hofer-Szabo, “Contextuality,” Institute seminar, Research Center for the Humanities, Budapest,
Hungary, 2017 November.

Gabor Hofer-Szabd, “Bell’s local causality in local physical theory,” Quantum Investigations: A Conference
in Honour of Miklos Rédei, London School of Economics, London, UK, 2017 October.

Gabor Hofer-Szabo, “How human and nature shakes hand: on the role of no-conspiracy in physical theories,*
The Sixth Conference of the European Philosophy of Science Association, University of Exeter, UK, 2017
September.

EH

Philosophy of Science Reading Group, University of
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Marton Gémoéri, “Why do initial conditions in an actual sequence of experiments approximately follow the
uniform distribution over phase space with respect to the Lebesgue measure?,” Foundations 2018: The 19th
UK and European Conference on Foundations of Physics, Utrecht University, 2018 July.

Marton Gomori, “On the Very Idea of Distant Correlations,” Budapest Science Studies Laboratory, CEU,
Budapest, 2018 November.

Marton Gomori, “Outline of a Causal Theory of Chance,” Colloquium of the Diisseldorf Center for Logic and
Philosophy of Science, University of Diisseldorf, Germany, 2018 October.

Marton Gomori, “On the Role of Statistical versus Single-Case Dependencies in Einstein’s Incompleteness
Arguments, Jagiellonian University, Krakow, 2018 June.

Marton GOmori, “Probability, randomness and the Common Cause Principle,” Philosophy of Physics
Reading Group, Leibniz University Hannover, 2018 May.

Marton Gomori and Laszld E. Szabd, “The Elimination of Probability,” Theoretical Philosophy Forum,
ELTE, Budapest, 2017 December.

Marton GOoméri, “Fundamental questions in classical statistical mechanics,” Physics Meets Philosophy:
Foundations of Thermodynamics and Statistical Mechanics, MTA, Budapest, 2017 September.

Balazs Gyenis, "Towards new notion(s) of physical possibility,” Modality in physics, Krakow (invited talk),
June 2018.

Baldzs Gyenis, “Do ideal gases have color?”, Science Studies Workshop, MTA-CEU (invited talk), June
2018.

Balazs Gyenis, “Physical possibility for actualists,” Theoretical Philosophy Forum, ELTE, May 2018.

Balazs Gyenis, “Approach towards equilibrium and the interpretation of probability,” SZTE TTIK
Theoretical Physics Department Seminar (invited talk), March 2018.

Balazs Gyenis, “Approach towards equilibrium and the interpretation of probability,” MTA Wigner FK RMI
(invited talk), December 2017.

Gabor Hofer-Szabo, “Local causality in algebraic field theories,” The Third Logic, Relativity, and Beyond
Conference, Rényi Institute of Mathematics, Budapest, 2017 August.

Marton Gomori and Laszld E. Szabo, “Derivation of the transformation laws for the electrodynamic
quantities from electrodynamics without presuming covariance,” Logic, Relativity and Beyond, Rényi
Institute, Budapest, 2017 August.

Marton GOmori, “Derivation of the transformation laws for the electrodynamic quantities from
electrodynamics without presuming covariance,” 6th Summer School on the History and Philosophy of
Science: Understanding Relativity Theory, University of Tubingen, 2017 August.

Maérton Gomori, “Probability without probability,” THINK 3 Conference on Science and Society, Tata, 2017
July.

Marton Gomori, “Probability, randomness and the Common Cause Principle,” Seminar Series of the Institute
of Philosophy, Hungarian Academy of Sciences, Budapest, 2017 July.

Gabor Hofer-Szabd, “A dynamical systems appoach to causation,” Triennial International Conference of the
Italian Society for Logic and Philosophy of Science, University of Bologna, Italy, 2017 June (with Péter
Fazekas, Balazs Gyenis, and Gergely Kertész).

Balazs Gyenis, “Humean supervenience and objective modality”, Modally rich metaphysical landscapes,
Krakow, 2017 June.

Gabor Hofer-Szabo, “Bell’s local causality,” The Descartes Centre for the History and Philosophy of the
Sciences and the Humanities, University of Utrecht, The Netherlands, 2017 May.

Gabor Hofer-Szabd, “Three levels of Bell’s inequalities,” Logic and Interactive Rationality Seminar,
University of Amsterdam, The Netherlands, 2017 May.

Gabor Hofer-Szabd, “On the Common Cause Principle,” Philosophy of Physics Seminar, Institute of
Philosophy, Stockholm University, Sweden, 2017 April.

Gabor Hofer-Szabo, “Local causality in quantum theory,” Department of Philosophy, University of Belgrade,
Belgrade, Serbia, 2017 April.

Marton Gomori, “Monty Hall on the Humean Mosaic,” Theoretical Philosophy Forum, E6tvos University,
Budapest, 2017 April.

Gabor Hofer-Szabo, “Publishing a paper in a journal,” Philosophy Publication Workshop, Central European
University, Budapest, 2017 March.

Zalan Gyenis and William Brown, “The modal logic of Bayesian learning,” Logic and Philosophy of
Mathematics, Department of Logic, Eotvos Lorand University, Budapest, 2017 March.

Zalan Gyenis and Miklés Rédei, “Categorial subsystem independence as morphism co-possibility,”
Theoretical Philosophy Forum, Department of Logic, Eotvos Lorand University, Budapest, 2017 March.
Marton Gomori, “On the Persistence of the Electromagnetic Field,” Lunchtime Colloquium of the Center for
Philosophy of Science, University of Pittsburgh, 2017 March.

Marton Gomori, “On the relation of the relativity principle and covariance,” Meeting of the Southern
California Philosophy of Physics Group, University of California, Irvine, 2017 March.
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Gabor Hofer-Szabo, “Quantum theory and local causality,” (talk on skype) IMT School for Advanced Studies
Lucca, Italy, 2017 February.

Laszl6 E. Szabo, “Mi is az az ‘altalanos relativitas’?” (What is general relativity?), 100 éves az éltalanos
relativitaselmélet, Nemzeti K6zszolgalati Egyetem, Budapest, 2016 November.

Laszl6 E. Szabd, “Az okozas ontologidja” (The ontology of causation), Az oksag mint az “univerzum
cementje”, MTA, Budapest, 2016 November.

Laszlo E. Szabd, “Time as constitutive a priori”, FLOW OF TIME, Mini-symposium of the Philosophy of
Physics Research Group, MTA BTK Filozoéfia Int., Budapest, 2016 November.

Gabor Hofer-Szabo, “A Bell-egyenldtlenségek™ (Bell inequalities), Department Seminar, Institute of
Theoretical Physics, Budapest University of Technology and Economics, 2016 November.

Gabor Hofer-Szab6, “Kauzalitis és dinamika” (Causality and dynamics), Magyar Tudomany Unnepe,
Institute of Philosophy, Hungarian Academy of Sciences, 2016 November.

Laszl6 E. Szabo, “’The laws of physics have the same form in all inertial frames of reference.’ Philosopher
reads physics.”, Science Studies in Budapest, CEU, Budapest, 2016 October.

Miklos Rédei, “General properties of Bayesian learning based on conditional expectation as a conditioning
device” Popper Seminar, London School of Economics, London, UK, October 22, 2016.

Gabor Hofer-Szabo, “Einstein realitaskritériuma” (Einstein’s reality criterion), Department Seminar, Institute
of Philosophy and History of Science, Budapest University of Technology and Economics, 2016 October.
Gabor Hofer-Szabo, “Julian Barbour idétlen vildga” (The timeless world of Julian Barbour), Emlékezet és
felejtés, Bolyai Téarsasag, Babes-Bolyai Egyetem, Kolozsvar (Cluj-Napoca), Romania, 2016 October. “On the
Budapest Research Group,” Science Studies in Budapest, Central European Univesity, Budapest, 2016
October.

Miklos Rédei, “Categorial subsystem independence as morphism co-possibility” Local Quantum Physics and
beyond - in memoriam Rudolf Haag (September 26-27, 2016, DESY, Hamburg, Germany).

Laszlé E. Szabo, “The principle that ought to be generalized: the special principle of relativity”, Sixth
Workshop of the Budapest —Krakow Research Group on Probability, Causality and Determinism, Krakow,
2016 September.

Gabor Hofer-Szabd, “Deconstructing superposition,” The Sixth Budapest-Krakow Workshop on Probability,
Causality and Determinism, Research Center for the Humanities, Krakow, Poland, 2016 September.

Gabor Hofer-Szabo, “Einstein’s reality criterion,” XII Conference of the Italian Society for Analytic
Philosophy, Pistoia, Italy, 2016 September.

Gabor Hofer-Szabo, “Mik a kvantumallapotok?” (What are quantum states?), Physics meets philosophy,
Institute of Philosophy, Hungarian Academy of Sciences, 2016 September.

Gabor Hofer-Szabo, “The Common Cause Principle,” Analytic Philosophy Department, Czech Academy of
Sciences, Prague, Czechy, 2016 September.

Zalan Gyenis, “The modal logic behind Bayesian learning,” Sixth Workshop of the Budapest-Krakow
Research Group on Probability, Causality and Determinism, Jagiellonian University, Krakow, 2016 Sept.
Zalan Gyenis, “General properties of Bayesian learning as statistical inference determined by conditional
expectation I and I1,” Entia et Nomina, Warszawa, 2016 Sept.

Zalan Gyenis, “How much can a Bayesian agent learn?,” Entia et Nomina, Warszawa, 2016 Sept.

Balazs Gyenis, “The Free Will Problem in the light of the Dynamical Systems approach to causation,” The
Fifth Workshop of the Budapest-Krakow Research Group on Probability, Causality, and Determinism,
Budapest, 2016 September.

Miklos Rédei, “General properties of Bayesian learning based on conditional expectation as a conditioning
device”, British Society for Philosophy of Science Conference, Cardiff, UK, 2016, July.

Miklos Rédei, “Having a look at what a Bayesian Agent does not see (the Bayes Blind Spot)”, 8th
Quadrennial International Fellows Conference, Lund, Sweden, 2016 July.

Laszl6 E. Szabo, “Empirical Definitions of Spatiotemporal Conceptions®, University of Lund, Eighth
International Pittsburgh Center for Philosophy of Science Fellows Conference, Lund, Sweden, 2016 July.
Gabor Hofer-Szabd, ”On the meaning of EPR’s Criterion of Reality,” Eighth Quadrennial Pittsburgh Fellows
Conference, Lund University, Lund, Sweden, 2016 July.

Marton Gomori and Gabor Hofer-Szabd, ”’On the Meaning of EPR’s Criterion of Reality” British Society for
the Philosophy of Science Annual Conference, Cardiff University, 2016 July.

Marton Gomori and Laszlo E. Szabd, “For the 40th Birthday of Bell’s Spaceships” The 18th UK and
European Conference on Foundations of Physics, London School of Economics and Political Science, 2016
July.

Miklos Rédei, “Categorial local quantum field theory”, Methaphysics and Fundamental Physics, Bristol, UK,
2016 June.

Gabor Hofer-Szabo, “Quantum mechanics as a representation of classical conditional probabilities,”
Quantum Foundations workshop, Quantum Information Theory Group, University of Pavia, Pavia, Italy,
2016 June.
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Gabor Hofer-Szabo, ”Quantum mechanics from scratch,” The Fifth Budapest-Krakow Workshop on
Probability, Causality and Determinism, Research Center for the Humanities, Budapest, Hungary, 2016 May.
Zalan Gyenis and Miklés Rédei, “Having a look at what a Bayesian Agent cannot see®, Fifth Budapest-
Krakow Workshop on Probability, Causality and Determinism, Budapest, 2016 May.

Balazs Gyenis, “Freedom and laws of nature” (Szabadsag és természeti torvenyek”), Utkozéspontok 3 (co-
refereeing, in Hungarian), 2016 May.

Balazs Gyenis, “The Free Will Problem in the light of the Dynamical Systems approach to causation,” The
Fifth Workshop of the Budapest-Krakow Research Group on Probability, Causality, and Determinism, 2016
May.

Maérton Gomori, “Chance in a Physical World”, Fifth Workshop of the Budapest-Krakow Research Group on
Probability, Causality and Determinism, Institute of Philosophy, Hungarian Academy of Sciences, Budapest,
2016 May.

Miklos Rédei, “John von Neumann: episodes from his life and comments on his work”, Cohn Institute, Tel
Aviv University, Israel, 2016, April.

Mikloés Rédei, “Why Bertrand’s paradox is not paradoxical but is felt so”, Bar Hillell Colloquium, The
Hebrew University of Jerusalem, Jerusalem, Israel, 2016, April.

Gabor Hofer-Szab6, “How man and nature shakes hand: the role of no-conspiracy in physical theories,”
Institute of Philosophy, Jagiellonian University, Krakow, Poland, 2016 March.

Zalan Gyenis and Miklos Rédei, “Properties of Bayesian learning based on conditional expectation as a
conditioning device®, Institutional seminar of MTA Institute of Philosophy, Budapest, 2016 January.

Mikloés Rédei, “Informal, early Reception of Imre Lakatos’ Proofs and Refutation”, Research Institute of
Humanities, University of Bucharest, Romania, 2015 December.

Miklos Rédei, “Local causality in categorial quantum field theory,” Causality and Non-locality in Physics,
Quantum and Classical, University of the Basque Country, San Sebastian, Spain, 2015 November.

Gabor Hofer-Szabd, ”Local causality in local physical theories,” Causality and Non-locality in Physics,
Quantum and Classical, University of the Basque Country, San Sebastian, Spain, 2015 November.

Zalan Gyenis, ”Go6del nem-teljességi tételei az elsérendi logika toredékeire”, A tudomany iinnepe, BME,
Budapest, 2015 November.

Gabor Hofer-Szabo, “Einstein’s reality criterion,” Department of Philosophy, University of Haifa, Haifa,
Israel, 2015 October.

Laszlo E. Szabod, ”On the semantics of spacetime theories,” Budapest, MTA BTK Fil. Int. / Physics Meets
Philosophy: In Time, Budapest, 2015 September.

Gabor Hofer-Szabo, Zalan Gyenis and Miklos Rédei, ”Conditioning using conditional expectation: the Borel-
Kolmogorov paradox,” Fifth Conference of the European Philosophy of Science Association, Diisseldorf,
Germany, 2015 September.

Baldzs Gyenis, Gabor Hofer-Szabo and Marton Gomori, “On the Emergence of Macrostates,” The Fourth
Budapest-Krakow Workshop on Probability, Causality and Determinism, Institute of Philosophy, Jagiellonian
University, Krakow, Poland, 2015 September.

Balazs Gyenis, “Is time fundamental? What makes time special?”’, Physics Meets Philosophy: In Time,
Budapest, 2015 September.

Balazs Gyenis, “Can a Bayesian learn a new probability?,” Entia et Nomina, Krakow, Poland, 2015
September.

Marton Gomori, ”A short remark on generalizing probability spaces in quantum mechanics”, Fourth
Workshop of the Budapest-Krakow Research Group on Probability, Causality and Determinism, Jagiellonian
University, Krakow, 2015 September.

Zalan Gyenis and Miklos Rédei, "Having a look at what a Bayesian Agent cannot see“, Theoretical
Philosophy Forum, Budapest, 2015 April.



