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that at sufficiently low collision energy the agglomerate
could be a long-lived intermediate complex. Figure l(b)
shows how fast the potential energy reaches a maximum
and declines at a slower pace when the catching time is
over. Correspondingly, Fig. l(c) shows the transient de
crease of the temperature that stabilizes the agglomerate,
followed by a progressive temperature increase that fuses
the agglomerate.
If the clusters would have collided elastically they
would have scattered after the catching time, carrying all
the collision energy. Energy accommodates quite in
terestingly in these inelastic collisions. Figures 2(a)-2(e)
illustrate relevant quantities now plotted in a longer time
scale. As the cluster ages, the coalescing agglomerate
gains a substantial conformational energy, it self-heats
and fuses. This mechanism is responsible for the further
decline in potential energy beyond t = 1 ps and conse
quent rise in temperature to T ~ 2300 K [Figs. 2(a) and
2(b)]. On the average, the Si 30 clusters are capable of ac
commodating 40 kcal/mole, a large energy for such small
clusters [Fig. 2(a)]. The temperature of the unified cluster
has increased by about 400 K, while the collision energy
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should have contributed about 80 K only. The remaining
temperature increase is attributed to the cluster going
into more stable configurations, suggesting that cluster
fragmentation is energetically unfavorable. Therefore,
the collision energy is totally accommodated due to the ac
cess in configuration space of energetically favorable con
formations. For clusters to scatter, it would be necessary
to invent mechanisms to block those conformations. In
addition, in Fig. 2(c) it is seen that the number of bonds
fluctuates considerably. Despite these sharp instantane
ous variations, on the average, the number of bonds
presents only a slight increase. As shown in Fig. 2(d), the
coalescing clusters visit a fairly localized energy region in
configuration space. The approximate energy-per-bond
cost to form an extra bond is about 0.2 kcal/mole, as seen
from the slope of the almost linear behavior displayed in
Fig. 2(e).
The snapshots in Fig. 3 begin at t =0 while the clusters
are well separated. Subsequent photographs are spaced
by about 1 ps. In these photographs the diameter of each
atom equals the bond length, and two atoms are con
sidered to be bonded if their interatomic instantaneous

FIG. 3. Snapshots along a typical trajectory. Photographs (from left to right and top to bottom) were taken at t =0, 0.5, 1.0, 1.5, 2,
2.75, 3.5, 4.5, 5.5, 6.15 ps. The diameter of the spheres equals the length of a bond.

