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Niels Bohr: o Wh ai¢ predicted by quantum formalism must
occur inl aboratoryo

A But the mystery elements like uncertainty,
complementarity, non -locality and entanglement, which
led to the famous Bohr -Einstein debates on quantum
theory during the first half of 20" century had to wait for
around 5 decades to enter the laboratories!

A These non -classical features play a key role in the modern
field of guantum computation and guantum
communication

A This Talk : How the early foundational conflicts/paradoxes
of quantum theory paved way to new leaps of precision
measurements, thus creating a firm platform  for the
modern interdisciplinary area of quantum information
science
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Einstein-Podolsky-Rosen Paradox and No#ocality
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Train of thoughts that led to the
Finstein—Podolsky—Rosen (EPR) 1935 paper

Quantum theory was unfolded in less than a year during 1925-26:
e Heisenberg’s matrix mechanics, 1925 summer.
e Dirac’s symbolic quantum theory, 1925 autumn-winter.
e Schrodinger’s wave mechanics, 1926 winter-spring.

S. Chaturvedi, N. Mukunda and R. Simon, The Einstein-Podolsky-Rosen Paper —
An Important Event in the History of Quantum Mechanics, Resonance, Vol. 11, No.
3, pp. 6-24, 2006.
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Train of thoughts that led to the EPR 1935 paper

e In the work of Heisenberg and Dirac, the emphasis was on the

dynamics of physical observables, which were identified as non-
commuting.

e In Schrodinger’s work, description of state (wave function) and
its evolution (Schrodinger wave equation) was highlighted.

e Dirac formulated ‘superposition principle’ of quantum mechanics
based on the wave function concept of Schrodinger.

S. Chaturvedi, N. Mukunda and R. Simon, The Einstein-Podolsky-Rosen Paper

An Important Event in the History of Quantum Mechanics, Resonance, Vol. 11, No.
3, pp. 6-24, 2006.



Train of thoughts that led to the EPR 1935 paper

¢ During June 1926, Max Born proposed the interpretation of the
wave function in terms of probabilities (Schrodinger had not
envisaged this himself)

S. Chaturvedi, N. Mukunda and R. Simon, The Einstein-Podolsky-Rosen Paper
An Important Event in the History of Quantum Mechanics, Resonance, Vol. 11, No.
3, pp. 6-24, 2006.
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Most physicists were slow to accept ”matrix mechanics” of Heisen-
berg, because of its abstract nature and due to its unfamiliar math-
ematics at that time. They welcomed Schrodinger’s wave mechanics
when it appeared in early 1926, because it involved familiar differen-
tial equations. Heisenberg was upset with these developments.
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