mass and energy
equivalence
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From time to time, major
shifts occur in the
scientific view of how
things work. More often,
however, the changes
that take place in the
body of scientific
knowledge are small
modifications of prior
knowledge. Continuity
and change are
No matter how well one
theory fits
observations, a new
theory might fit them
just aswell or better,
or might fit awider
range of observations.
In thelong run,
theories are judged by
the range of
observations they
explain, how well they
explain observations,
and how useful they are
in making accurate
predictions.
Einstein's devel opment /
of the theories of
special and genera
relativity ranks as one
of the greatest human
accomplishmentsin all
of history. Many
predictions from the
theories have been
confirmed on both atomic
/ and astronomical scales.
In proposing that a Under everyday
uranium nucleus could A decade after Einstein situations, most of the
split, Meitner had to developed the special predictions of specia
account for the energy theory of relativity, he relativity are nearly
that would be released proposed the general identical to those of
when the newly formed theory of relativity, classical mechanics. The
nuclel accelerated away which pictures Newton's more counterintuitive
from each other. She gravitational forceasa predictions of specia
suggested it could come distortion of space and relativity occur in
from the conversion of time. situations that humans
mass to energy predicted do not typically
The specia theory of Isaac Newton, building
relativity is best known on earlier descriptions
for stating that any of motion by Galileo,
form of energy has mass, Kepler, and others,
and that matter itself created a unified view
isaform of energy. of force and motion in
Even atiny amount of which motion everywhere
matter holds an enormous in the universe can be
amount of energy. This explained by the same
relationship is few rules. Newton's
described in the famous system was based on the
As ayoung man, Albert
igﬁg ?o(r;rﬁruTa?ned Gravitationa forceis
the specia theory of a eftrection between
g : masses. The strength of
relativity, which the ;
brought about elorcels
; ; proportional to the
revolutionary changesin
human understanding of masses and vyeakeng
9 rapidly with increasing
nature. Among the distance between them
counterintuitive ideas ;
of special relativity is
In empty space, all
electromagnetic waves
move at the same
speed--the "speed of
light."
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Because every object is
moving relative to some
other object, no object
has aunique claim to be
at rest. Therefore, the
idea of absolute motion
or rest is misleading.



