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The relativistic linear momentum is given by the expression

p =
mu√

1− u2/c2
= γmu (1)

Where u is the velocity vector of the frame. That induces a notion of rela-
tivistic mass, given by

m′ = γm (2)

Hence, as measured from the m frame m the mass of the moving frame m′

is increased ,m > m′. The relativistic Kinetic energy of the particle is given
by:

T = γmc2 −mc2 (3)

We have, if u = 0 - the particle is at rest- the rest energy of the particle

Erest = mc2 (4)

We treat energy and momentum the same way we treat time and space,
therefore the relativistic expression for the ‘ total’ energy is related to the
particle’s mass by the relation

E = m′c2 =
m√

1− u2/c2
(5)

Or to the particle’s momentum as

E2 = m2c4 + p2c2 (6)

Hence, we obtain the relation for rest energy if we used the above equation
and set the momentum p = 0.
The relation between mass, energy and momentum is given by the follow-
ing graph, analogous to the spacetime graph The conservation of relativistic
mass-energy states that the sum of the mass-energy of a system of particles
before interaction must equal the sum of the massâĂŞ energy of the sys-
tem after interaction. This can be applied to study the decay of nuclei and
subnuclear particles. Nuclear fission of Uranium or Plutonium..etc.
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