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Introduction: A focused ion beam system (FIB) with an aberration corrector has been developed for
Laser Ionization Mass Nanoscope (LIMAS) [1]. Analysis of meteorites or substances brought back
by a spacecraft is very important to survey the formation of the solar system and the universe. This
requires the measurement of isotopes in fine structures of the specimens [2] under the condition of so
limited amount of the specimens. We will present an aberration corrected FIB for this purpose.

Instrumentation: Fig. 1 shows an overview of the LIMAS. An FIB with a Ga" liquid-metal ion
source (LIMS) is equipped with the aberration corrector which is composed of the electrostatic 8
dodecapoles [3]. Optical conditions are optimized for both cases in which the corrector is turned on
and off as shown in Fig. 2. The corrector can correct both geometric and chromatic aberrations, and
the diameter of the ion probe is decreased to about 1/2 - 1/3 by the corrector for the probe current
(Ip) range 1 pA - 10 nA. The sputtered neutrals from the small area with the same size of the probe
diameter are ionized near the specimen surface by the 800 nm photons with a peak intensity of 75
GW from a laser system with the pulse width of 40 femto seconds. To reduce the background ions,
the pressure of the specimen chamber is kept less than 1 x 107 Pa. These so-called post ions and the
secondary ions are extracted and injected to the multi turn mass spectrometer named MULTUM [4]
with high resolving power better than 10",

Results: Operating conditions for the corrector were set for each accelerating voltage and probe
current from the stored data files. A semi-automatic aberration correction procedure assisted the
fine-tuning of the optics. Fig. 3 shows an example of the scanning ion microscope (SIM) images of
gold particles on a graphite block for both cases using ion beam energy 20 keV and Ip = 100 pA.
The image with the corrector was obviously clearer than that without the corrector. The effect of the
correction and residual aberrations were verified from the beam shapes by taking the images for the
under and the over focus [5]. We expect that the LIMAS will serve the analysis of the specimens of
Asteroid Itokawa which were brought back by the asteroid explorer "HAYABUSA."
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Fig. 2 Schematic ray path for a corrected FIB system. CL: Condenser lens. AC: Aberration corrector.
OL: Objective lens. A. With the corrector. B. Without the corrector.
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Fig. 3. SIM images of Au particles by the secondary electrons. 20 keV, Ip = 100 pA.
A. With the corrector. B. Without the corrector.
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