	subject title
	Interpretations of Quantum theory 

	course numbers within the curriculum
	F6

	prerequisites
	Quantum mechanics as a non-classical probability theory


	credit
	9

	subject supervisor
	Gábor Takács

	instructor(s)
	Gábor Takács, László E. Szabó

	brief description of the material to be covered:

Approaching the quantum-to-classical transition with modification of quantum theory. The problem of objectivity of events and existence.

Hidden variables in quantum mechanics. Bohmian mechanics, Fine's approach. 

Interpretational problems of relativistic quantum field theory. Locality, localizability and the validity of the particle picture. Quantum field theory as an effective theory; the scale dependence of physical laws, ontological and epistemological implications of the renormalization group.

	required/recommended reading (lecture notes, textbook); list of 3-5 central readings:

David Griffiths: Introduction to Elementary Particles 

R. Haag: Local Quantum Physics. Fields, Particles, Algebras

E. Joos, H.D. Zeh, C. Kiefer, and D. Giulini: Decoherence and the Appearance of a Classical World in Quantum Theory 

Roland Omnes: Understanding Quantum Mechanics

M. Schlosshauer: Decoherence and the Quantum-To-Classical Transition

W.H. Zurek: Relative States and the Environment: Einselection, Envariance, Quantum Darwinism, and the Existential Interpretation, arXiv: 0707.2832 [quant-ph]. 


	skills, abilities learned: Knowledge of the fundamental philosophical aspects of quantum theory, familiarity with the debates about them. 


