
The Dirac Equation is a  relativistic wave
equation that describes the behavior of
fermions, such as electrons, and
incorporates both quantum mechanics and
special relativity. It was one of the first
equations to account for the spin of
particles.

Key Concepts of 
“The Quantum Theory 
of the Electron”

“The Quantum Theory 
of the Electron”

Spinors
Dirac introduced spinors, mathematical

objects that transform in a specific way
under rotations, to describe the spin of

particles. This concept was crucial in
explaining the intrinsic angular

momentum of electrons.

The Dirac Equation

Negative Energy
Solutions
 The Dirac equation implied the
existence of particles with negative
energy, which was later interpreted as
the existence of antiparticles. This led
to the prediction of the positron, the
antimatter counterpart of the electron.

Paul Dirac was a theoretical physicist whose work laid the
foundation for modern quantum mechanics and quantum
field theory. Born in 1902, Dirac developed his famous
Dirac equation and predicted antimatter in his influential
paper, “The Quantum Theory of the Electron”. He was
rewarded the Nobel Prize in Physics in 1933.

THE PHYSICS CHRONICLES

Paul Dirac, 1928

Scientific Context Before
“The Quantum Theory 
of the Electron”

Impact of Dirac’s
Prediction of Antimatter

Prior to Dirac’s work, quantum mechanics had been
developed to explain the behavior of atoms and
subatomic particles, but it was not compatible with
Einstein’s theory of special relativity. A complete
theory of the electron, a particle that moves at
relativistic speeds, required a new framework that
could reconcile both quantum mechanics and
relativity.

Dirac's equation provided the first successful synthesis
of relativity and quantum mechanics. It not only
accounted for the known behavior of electrons but also
predicted the existence of positrons. This was a
profound moment in physics, as it suggested that every
particle might have an antiparticle, fundamentally
altering the understanding of the universe's structure.

Want to Learn
More?

Books:
"Antimatter" by Frank Close

"The Strangest Man: The Hidden Life of Paul
Dirac, Mystic of the Atom" by Graham Farmelo


