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Background/Motivation

Whither Quantum Foundations?

Is quantum mechanics final?
{ Measurement Problem!?)

suspicion: Puzzles got shifted. nol resolved

From Wave—Particle Duality [continuum vs discrete]
via COMPLEMENTARITY (causality vs space-time)
to quantum-classical ambivalence

(cf. also: peaceful (but uneasy) coexistence of
quantum theory and relativity)




Issues:

« quantum mechanics determines limits of applica-
bility of classical concepts

« hence renders classical physics an approximation

« Jquantum world on classical space-time background
— (Mackey) quantization
— (remnant of correspondence principle)

» Necessity of classical language (Bohr) Tor descrip-
tion of experiments

e Quantum Measurement:
— from INDETERMINAT E values
to definite outcomes
— linear dynamics — non-separability. non-locality

Personal perspective...



Starter

Ongoing ARGUMENT:

Which Quantum Principle is “deeper” —

Or INDETERMINACY?

unresolved since Bohr-Heisenberg confilict (1927)
— vividly debated in 1990s

at the heart of Copenhagen “Interpretation

Well-posed question?
“Deep™? Are CP and UP independent?

Could add more:
Superposition Principle,. Entanglement (non-
separability). nonlocality

“Quantum Principle”

{a) [postulate used to deduce/formuilate theory]

(b)) — prncps




Plan

. Review

e New Ideas and Experiments

« Old Misconceptions, New Controversy

II. Discussion

« Roots of Coniroversy

¢ Critique

I[II. Conclusion — Coherent Account



Warm-Up
“Complementarity”

Bohr...
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Froom Bohr's conmtnibution in P. Schilpp. “Albert Einstein —

Philosopher-Scientist™, 1949




complementarity in a nutshell:

wave-particle duality

mutual exclusion:
path knowledge vs. interference

in 2-slit or Mach-Zehnder interferometer

mutual exclusion of corresponding set-ups

limitation of applicability of

Classical physical concepts
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“Uncertainty”

» Heisenberg's Uncertainty Relation

« limitation of applicability of
classical physical concepts
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