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simulations with 30 (\[fig:bounds\_yb\]d) and 16 (\[fig:bounds\_yb\]e) emitting dipoles. ![Comparison of efficiency bounds
for the rates calculated for the emission of a single (a,b) and different numbers of (c,d) and different number of dipoles
(e). In (a), solid lines represent the upper bound, while the dashed lines correspond to the lower bound. In (c-e), the top

(bottom) lines correspond to upper (lower) bounds. Bounds are based on the coupling constants in
Table \[tab:couplings\].[]{data-label="fig:bounds_yb"}](Fig5.eps){width="4.5in"} The time-integrated coupling constants

in Table \[tab:couplings\] are calculated by assuming that the clusters are ionized during each pulse period and the
electron density is constant at $n_{e}=3.5\times 10^{20}~\text{cm}^{ -3}$. However, in actual PIC simulations, we
observe higher electron densities at the peak of the pulse; hence, a more accurate estimation of the coupling constants
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will require that each cell be assigned a specific density value during each time step. The blue-shaded region in Fig. \[fig
e79caf774b
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