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The ability to analyze nanoscale samples is a crucial seed for the nanoscience revolution.  
It is important, therefore, to examine the physical limits of the laser desorption process 
and our ability to measure this flux.  A new generation of mass analyzers can now 
efficiently detect and identify samples with only a handful of atoms or molecules.(1-3)  
Questions of lateral and depth resolution remain.  Laterally samples have been analyzed 
with submicron dimensions.(3-6)  The achievable depth resolution has received only 
cursory examination to date.(7, 8) We employed a liquid gallium/indium eutectic alloy, 
which we previously used for sputtering depth of origin studies(9) to evaluate the 
achievable depth resolution. Indium strongly 
segregates to the surface; naturally labeling the 
first atomic layer.  The desorption yields of both 
gallium and indium neutral atoms show the 
expected linear behavior but with a clear break in 
slope at low fluence.  That the yield is linear in 
1/E both at high and low fluence indicates that the 
desorption mechanism is predominantly thermal 
in both cases, however there may be an additional 
mechanism enhancing the yield at low fluence 
(such as low-level oxide impurity seeds) Our 
results also show that even at the lowest 
measurable fluence, 20-30% of the sputtered 
neutral flux originates from below the top 
monolayer (Figure 1). 
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Figure 1 Fraction of ejected neutral 
atoms originating in the top 
monolayer as a function of laser  
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