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Pulsed laser deposition is said to maintain the stoichiometry of the ablation target in the laser
ablation plume as well as in the deposited film. Exceptions to this conventional belief occur,
however, for materials that contain elements with large differences in volatility (for example,
Bi and Fe in Bi-Fe oxides). The relative effect of various pulsed laser deposition processes on
the multi-element plume composition and the resulting film stoichiometry as a function of
time (or the number of laser pulses) has been examined using an interactive spreadsheet-based
model, [1-2] as well as experimentally by measuring the plume composition via optical
emission spectroscopy. The adjustable parameters within the spreadsheet include target
composition, target element ablation yield, ablation plume spread, background gas pressure,
ablated target atom kinetic energy, and ablated element sticking coefficient on the substrate.
Using a simple Nb-Ta model material system, the calculated and experimental evolution of
the laser plume are compared.
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