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Cluster ions have been increasingly applied to surface analysis of organic and bio materials. Recent pro-
gress of cluster ion beam formation, sputtering process of cluster ions, and their application for surface 
analysis are reviewed. 
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Fig. 1. A bird’s-eye view and a cross-sectional view of Bar-
ringer crater using a digital elevation model [15,16] rendered 
by Kashmir 3D computer graphic software [17]. The meteor 
crater (Latitude 35º 1’ North, Longitude 111º 1’ West, Arizona, 
USA) was created about 50,000 years ago by a flying meteorite 
with a diameter of 45 m. 
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Fig. 2. The reported enhancement ratios of secondary ion in-
tensity by using several kinds of cluster ions compared with 
atomic ions. Every point represents the reported ratio from the 
published paper by Witmaack [57], Appelhaus [30], Benguerba 
[25], Szymczak [58], Van Stipdonk [59], Kötter [31], Gillen 
[60], Weibel [61], or Xu [62]. 
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Fig. 3. Selected positive ion TOF-SIMS images of a commer-
cially available organic light emitting diode device (organic EL 
display) after removing the top organic layer by ion sputtering 
[70]. 500 eV Ar+ ion sputtering has been utilized for the upper 
images, and 10 kV C60

+ ion sputtering has been used for the 
lower images. For both conditions, XPS is used to confirm that 
the ~100 nm-thick layer has been removed by the sputtering. 
Au+ primary ion (30 keV) is used for the mass imaging of Al 
(27u), 315 u, and 506 u with 250×250-�m2 field-of-view. After 
C60 sputtering, organic molecular ions can be detected and each 
organic host material for light emitting layer can be estimated 
for red, green and blue pixels. On the other hand, Ar ion sput-
tering could reveal no molecular ions but Al distribution in red 
pixels.
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