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Time of flight type secondary ion mass spectrometry (TOF-SIMS) equipped with the cluster ion source 
such as SF5+, Au3+, C60

 + as primary ion has been put to practical use in the last decade. Cluster ion beam 
has advantage of high sputtering yield and high secondary ionization yield without introducing severe 
damage on material surfaces. Substantial enhancement of secondary ion yield for bio-molecules is strongly 
demanded, and consequently, use of giant cluster ions for SIMS is attracted very recently. In this paper, the 
development of SIMS with the giant cluster ions (water droplet cluster) is reported. 
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Fig. 1 Snapshots from a molecular dynamics computer simula-
tion of 15 keV C60 and 15 keV Ga + bombardment of Ag metal 
[22] (Reprinted with permission from Anal. Chem. 2005, 77,

                                                                                                                143A-149A. Copyright 2005 American Chemical Society).
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Fig. 2 Schematic diagram of the electrospray droplet impact 
(EDI) secondary ion mass spectrometer [32].  
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Fig. 7. EDI-SIMS of pigment [32].

Fig. 8. EDI-SIMS spectrum of 10 fmol gramicidin [36].
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Fig. 9 Irradiation time dependence of molecular-related ion 
intensity [32],[36]. 
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