
Chadwick’s paper detailed a series of
experiments proving the existence of the
neutron, a particle without electric
charge, residing within the atom's
nucleus. He bombarded beryllium with
alpha particles, resulting in high-energy
radiation that wasn’t consistent with
any known particles. Chadwick
concluded that these were neutral
particles with a similar mass to protons.

Key Concepts of “Possible Existence 
of a Neutron”

“Possible Existence 
of a Neutron”

Implications for Nuclear
Physics
The neutron’s neutral charge allows it to
penetrate atomic nuclei more easily than
charged particles, making it critical in nuclear
reactions like fission. Chadwick’s discovery
thus laid the groundwork for nuclear physics,
leading to the development of nuclear energy
and, eventually, atomic weaponry.

Neutron Discovery

Nuclear Structure
Before Chadwick’s discovery, the

atom was understood to consist
primarily of positively charged

protons and negatively charged
electrons. The neutron completed the

picture, explaining discrepancies in
atomic mass and helping scientists

understand isotopes, which are
variations of elements with differing

numbers of neutrons. 

James Chadwick was a pioneering British physicist best
known for discovering the neutron in 1932, a breakthrough
that reshaped the atomic model and opened doors to
nuclear physics. His work resolved the mystery of atomic
mass discrepancies by identifying a neutral particle within
the nucleus, complementing the positively charged proton. 

THE PHYSICS CHRONICLES

James Chadwick, 1932

Scientific Context 
Before Chadwick’s Paper

Impact of 
“Possible Existence 

of a Neutron”

In the early 20th century, scientists knew atoms
had dense nuclei composed of positively charged
protons, yet atomic masses didn’t align with
proton counts alone. Despite discoveries of
electrons and early atomic models, it was unclear
what explained the missing mass.

Chadwick’s work had immediate and far-reaching effects.
The neutron’s role in nuclear fission directly enabled the
development of nuclear reactors and atomic bombs. In
addition to these applications, the neutron remains
essential in modern medical therapies, nuclear power, and
research fields such as particle physics and cosmology.
Chadwick’s discovery earned him the Nobel Prize in Physics
in 1935, recognizing the neutron as a fundamental piece in
the structure of matter.

Want to Learn
More?

Books:
"The Making of the Atomic Bomb" 
by Richard Rhodes

"The Physicists: The History of a
Scientific Community in Modern
America" by Daniel J. Kevles


