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Iron oxide (FemOn) neutral clusters are generated in the gas phase through laser ablation of the 
metal and reaction with various concentrations of O2 in He.  The mixture of He and neutral FemOn 

cluster species is expanded through a supersonic nozzle into a vacuum system, where the clusters 

are detected and identified in a time-of-flight mass spectrometer at 118 nm (10.5 eV), 193 nm (6.4 

eV), or 355 nm (3.53 eV) photons.  The cluster ion distribution, observed employing 193 nm laser 

ionization, is sensitive to the neutral cluster distribution as evidenced by the change in the 

observed time-of-flight mass spectra with changes in laser power, growth conditions and 

expansion conditions.  With 118 nm radiation, the neutral clusters do not fragment because single 

photon absorption is sufficient to ionize all the clusters and the energy/pulse is ~ 1µJ.  Comparison 

of the mass spectra obtained at 118 nm ionization (single photon) with those obtained at 193 nm 

and 355 nm ionization (through multiphoton processes), with regards to intensities and linewidths, 

leads to an understanding of the multiphoton neutral cluster fragmentation pathways losing one or 

two oxygen atoms.  




