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Modern expt’s use electronic
devices for photon detection
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100 years later

The wave-particle duality of light: A demonstration experiment
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[Putting many single-photon events together => interference pattern emerges]
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Fig. 1. (Color online) From particles to waves: Detection of light diffracted from a double slit on a photon by photon basis using a single-photon imaging CCD
camera. Although single frames show an apparently random distribution of photon impact points. their integration reveals the classical fringe pattern.

Link to paper: http://aapt.scitation.org/doi/abs/10.1119/1.2815364
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Photon is detected at a location one at a time
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Two open slits required for seeing interference pattern (even
one photon in apparatus at a time)
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Particles of light are no ordinary particles




Probabilistic role of Wave Theory
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Let’s recap the key implications
Photon is detected at a location one at a time
Can’t predict where a photon lands

Two open slits required for seeing interference pattern (even
one photon in apparatus at a time)

Particles of light are no ordinary particles

Probabilistic role of Wave Theory

Measurements play a special role
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Remarks:

* These ideas about the physics of light at the microscopic level (photons) are
what experiments over many years showed us. The quantum mechanics
developed based on these ideas has been extremely successful (so far).

e Of course, these experiments can only be carried out using available
technologies of the time. [Think: We didn’t see quantum effects prior to
1850 because experiments at the time did not probe into the necessary
scales.] Will 215t century experiments change our view of photons? Let’s
wait and see. It is exactly how science develops and what science is about!

* Pictures in this section are taken from: Shankar, Fundamentals of Physics
Vol.ll and Pfeffer and Nir, Modern Physics: An Introductory Text.
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