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Further experiments have held de Broglie's hypothesis to be true, including the quantum variants of the double
slit experiment. Louis began his university studies with history, but his elder brother Maurice studied x-rays in
his own laboratory, and Louis became interested in physics. After World War I, de Broglie focused his
attention on Einstein's two major achievements, the theory of special relativity and the quantization of light
waves. But, with my actual ideas, it's Dynamics that appear to be a simplified branch of Thermodynamics. Up
to his final work, he appeared to be the physicist who most sought that dimension of action which Max Planck
, at the beginning of the 20th century, had shown to be the only universal unity with his dimension of entropy.
The resulting diffraction pattern matched the predictions of the de Broglie wavelength. If de Broglie's relation
between momentum and wavelength also held for electrons, the wavelength was sufficiently short that these
effects would be easy to miss. Updated May 07, The De Broglie hypothesis proposes that all matter exhibits
wave-like properties and relates the observed wavelength of matter to its momentum. After studying in depth
for several years the bases of quantum physics established by Max Planck and Albert Einstein, he presented
his thesis in with an important theoretical discovery: electrons behave as waves and, not only that, all particles
and objects are associated with matter waves. Perhaps the quantum of radiation really should be thought of as
a particle. Learning Objectives To introduce the wave-particle duality of light extends to matter The next real
advance in understanding the atom came from an unlikely quarter - a student prince in Paris. Andrew
Zimmerman Jones holds advanced degrees in physics and math, about which he has been researching,
teaching, and writing for 23 years. As the momentum increases, the wavelength decreases. He asked de
Broglie for an extra copy of the thesis, which he sent to Einstein. This would prove crucial to the development
of quantum mechanics. The reason he chose the momentum equation over the energy equation is that it was
unclear, with matter, whether E should be total energy, kinetic energy, or total relativistic energy. But there
was an answer. Duality of the laws of nature[ edit ] Far from claiming to make "the contradiction disappear"
which Max Born thought could be achieved with a statistical approach, de Broglie extended waveâ€”particle
duality to all particles and to crystals which revealed the effects of diffraction and extended the principle of
duality to the laws of nature. His thesis advisor was somewhat taken aback, and was not sure if this was sound
work. For photons, they are all the same, but not so for matter. Pollen grains image taken on an electron
microscope, an application of the de Broglie hypothesis. First step to the electron microscope Few doctoral
theses in the history of science have been so dazzling that they have reached the Nobel with the same work
that gave the author the title of doctor. De Broglie received the Nobel Prize for his theory the first time it was
ever awarded for a Ph. Generalization of the principle of least action[ edit ] In the second part of his thesis, de
Broglie used the equivalence of the mechanical principle of least action with Fermat's optical principle :
"Fermat's principle applied to phase waves is identical to Maupertuis' principle applied to the moving body;
the possible dynamic trajectories of the moving body are identical to the possible rays of the wave. Having
decided that the photon might well be a particle with a rest mass, even if very small, it dawned on de Broglie
that in other respects it might not be too different from other particles, especially the very light electron. Any
particle that moves at or near the speed of light has kinetic energy given by Einstein's special theory of
relatively. That a photon is not quite massless is imposed by the coherence of his theory. Credit: Dartmouth
College In addition, he was the first world-renowned scientist who called for countries to join forces to meet
the great challenges of science in multinational laboratories. Incidentally, this rejection of the hypothesis of a
massless photon enabled him to doubt the hypothesis of the expansion of the universe.

