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Wave function and Schrödinger equation
Part II: Pioneering experiments



Classical �“theory of everything�”
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Classical theory predicts that increasing
the intensity of the light should lead to
more energetic photoelectrons. Light of
any frequency should be able to kick
electrons out of the metal plate.
Experiment showed exactly the opposite:
1. The energy of electrons did not depend
on the intensity.

2. No photoelectrons were produced if the
frequency was smaller than a critical value.

The photoelectric effect
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“The usual conception that the energy of light is continuously distributed over the space through
which it propagates, encounters very serious difficulties when one attempts to explain the photoelectric
phenomena, as has been pointed out in Herr Lenard’s pioneering paper.

According to the concept that the incident light consists of energy quanta …, however, one can
conceive of the ejection of electrons by light in the following way. Energy quanta penetrate into the surface
layer of the body, and their energy is transformed, at least in part, into kinetic energy of electrons. The
simplest way to imagine this is that a light quantum delivers its entire energy to a single electron: we shall
assume that this is what happens…”

Concerning an Heuristic Point of View Toward
the Emission and Transformation of Light

A. Einstein
Bern, 17 March 1905

Einstein�’s explanation: photons
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The Nobel Prize in Physics 1921 was
awarded to Albert Einstein "for his
services to Theoretical Physics, and
especially for his discovery of the
law of the photoelectric effect".

Einstein�’s explanation: photons


