Relationship Between Energy and Momentum
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iNnvariant Mass

 While mass does not need to conserved in interactions, the invariant mass of a system of
objects Is conserved since energy and momentum are each conserved:
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Invariant Mass example

An electron and a positron (an anti-electron) annihilate with equal and
opposite momentum of magnitude1.55 GeV/c (note the new unit of
momentum!) The collision produces a new particle called the J/ in
the reaction e™ + e — J/w. What is the mass of this new particle?

Note that the rest mass energy of the electron is 0.511 MeV




