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 (k, t) = Σu i (k, t)u i (k, t)   Σu i * (k, t)u i * (k, t) (i.e. the total momentum) Hence, for a free particle, the total momentum is zero at all t. Hence, we can take the sum on both sides of the above equation to obtain, x(k, t) = h v(k, t) = (2π ) hk (t). Now let us consider the two particle system in its center of mass frame, since this system is non-interacting, each of the particles will have the same
momentum and energy as a free particle. Now let us examine whether the momentum can be written as a sum of the two single particle momenta. We will see that it is not. 0. SUM OF THE two PARTICLE SYSTEMs Momentum: The center of mass of the two particle system is given by xcm(t) = x(k1,t) + x(k2,t), ycm(t) = y(k1,t) + y(k2,t) hcm(t) = z(k1,t) + z(k2,t) Now, consider the total momentum
of the two particle system. We will show that the total momentum will be zero. Thus, the total momentum can be written as hvcm(t) = v(k1,t) + v(k2,t) = h(k1)v(k1,t) + h(k2)v(k2,t) = hv1(t) + hv2(t) +... + hvN(t) where, N is the total number of particles in the system. Here, v1 = v(k1,t) and v2 = v(k2,t) are the velocities of the two particles. Now we define hv(k) = Σhv1(k) + hv2(k) +... + hvN(k) (i.e.

the total momentum for N particles where hv1(k) is the total momentum for the first particle and so on) Thus, hv(k) is the sum of the total momenta of all the particles. Clearly, the total momentum is zero for the two particle 82157476af
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