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“Non-linear Effect” is one of the unique phenomena in cluster ion impacts, where many atoms are col-
lided each other instantaneously. Novel techniques for Nano-Processing and material analysis have been 
developed in the last decade, and will give us an opportunity to overcome issues in conventional technique 
with monomer ions. Recent progress in cluster ion beam is reported from the viewpoint of ×ano-Ø
rocessing and advanced material analysis. 
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Fig. 1. Size distribution of Ar cluster ions measured with ToF 
technique. 
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Fig. 2. Commercial high current cluster ion beam system.  
http://www.tel.com/jpn/product/gas.htm.

Fig. 3. Surface smoothness dependence on ion dose irradiated on CVD grown diamond films (SEM images are inserted).  
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Fig. 4. Angular distribution of sputtered Cu irradiated with Ar 
cluster ion at an incident angle of 10 digress. 

Fig. 5. Snapshot of ion impact on solid surface. 
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Fig. 6. Snapshots of Si irradiated with Ar monomer and cluster ions. Mixing of Si atoms is clearly observed. 
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Fig. 7. Secondary ion spectra of arginine by using with Ar monomer and cluster ions. Many fragment ions are appeared in the 
spectrum with monomer ions, and substantial suppression of fragment ions in the spectrum with Ar cluster ions is observed. 
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