de Broglie's Quantum Equations

"When you can measure what you are speaking about and express it in numbers, you know
something about it." - Lord Kelvin ( 1824 - 1907 )

Prince Louis - Victor de Broglie
( born Dieppe, France, 1892 - 1987 )
French Academy, Permanent Secretary of the Academy of Sciences
Nobel Prize in Physics 1929 for mathematically identifying
the wave nature of matter at high velocity or wave-particle duality

§ A short excerpt from "What is matter?", by Erwin Schrédinger, 1952:

"We no longer contrast matter with forces and field of force as different entities, we know now that
these concepts have to be merged. It is true, we call a spatial region free of matter, call it empty if
there is nothing but a gravitational field. But space is never really empty because even far away in
the universe there is starlight, and that is matter [ ... 1"

source: Erwin Schrédinger, 1952 Audio - document from the lecture "Was ist Materie?" English
translation: taken from the lecture "Our Conception of Matter" given in 1952 organized by
Rencontres Internationales de Genéve, Geneva, Switzerland

§ de Broglie's Quantum Equation:

de Broglie’s original quantum equation:
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Examples of Determining de Broglie's Wavelength>’<
Problem 1: Find the de Broglie wavelength of a wave - particle whose total energy,
E =mc® = Ey+ Th.. .. where
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Ey = mpe” = "rest energy

. 1 PP .
Tie = moc® | ———= — 1. relativistic kinetic energy, k.e.
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is 3.5 x 10719 Joule.

Solution:

he  (6.626 x 1073 Joule - sec)(2.998 x 10% m/sec)

E 3.5 x 10712 Joule
1.9798 x 10~2° Joule - meter
3.5 x 10719 Joule

= .. A =5.65657 x 10~ ‘meter wavelength

Problem 2: Find the de Broglie wavelength of earth whose rest or proper mass is
5.9736 x 107 ke.

Solution:
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6.626 x 107%J s
(5.9736 x 10%* kg)(29.88578 x 10°m/sec)
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rest mass of earth earth's orbit velocity ™

1
sec?  ysing the International System of Units

kg -m - sec! J for 1.0 Joule of energy

N J - sec ke -
— 37115 x 10~ fec %

= . Nearth = 3.7115 x 1075 meter!!



*

“earth velocity  29.88578 x 10% m/sec e
— = — P — = 0.0099688% ~= 0
speed of light 299,792, 458 m/sec

*
note: some of these examples are used in the future upcoming Relativity Science Calculator Mac

application for de Broglie's quantum equations.
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