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As known, van derWaals pairs form in triple collisions in hot gas when one of atoms transfers
excess energy, cooling the other two atoms trapped in a potential field of van der Waals forces
[1]. In this work, we numerically simulate the dynamics of van der Waals pair destruction based
on the three-body problem [2]. Of interest is the dynamics of van der Waals pair destruction, in
which one of the atoms in the bonded pair is dislodged by a third atom, thus taking the place
of the dislodged atom. We call this phenomenon ”replacement” and evaluate the conditions and
frequency of its occurrence.

A sample of van derWaals pairs with themutual location of atoms and their relative velocities
was obtained ahead of time. Then, we described and modeled the act of collision of an atomic
pair with a third atom. Modeling of the process is associated with the difficulty of finding
an analytical formula for calculating the atomic pair by initial conditions on account of the
interaction potential, with degrees -6 and -12. Simulating many times different collisions in the
conditions of van der Waals interaction revealed that ”replacement” is not a rare phenomenon
for atoms with masses of the same order. We assume that this is related to the peculiarity of
the introduced potential. Therefore, at sufficient proximity, the atoms repel each other, as in an
absolutely elastic collision, which allows us to interpret the phenomenon of ”replacement” as
Newton’s cradle, where the colliding objects swap momentum.

The results obtained can be used to investigate the spin-exchange interaction between atoms,
which occurs when atoms approach each other for a time longer than the double collision time
[3, 4].
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