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frame, there are three non-relativistic momenta, one
momentum $\mathbf{P}$ associated with the center of

mass, one momentum $\mathbf{q}_1$ associated with the
relative motion of the pair (here for the sake of simplicity
of notation we assume that the center of mass of the two

constituent particles is at rest), and one momentum
$\mathbf{q}_2$ associated with the pair’s relative motion.

The conservation of momentum yields the following
relations: $$\begin{aligned} & \mathbf{P} = m

\mathbf{q}_1 + m \mathbf{q}_2 \,,
\label{eq:particleMoments} \\ & \mathbf{q}_1 = -

\frac{1}{2} \mathbf{P} + \frac{1}{2} \mathbf{q}_2
\,.\end{aligned
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