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Introduction:  In March, 2006, the Hawai’i Insti-
tute of Geophysics and Planetology took delivery of a 
new Cameca ims 1280 ion microprobe (Fig. 1).  The 
new ion probe is the centerpiece of the W. M. Keck 
Cosmochemistry Laboratory and will be used to study 
extraterrestrial materials, including meteorites, inter-
planetary dust particles, and samples returned by 
NASA missions.  The 1280 is the newest incarnation 
of the large-geometry Cameca ion probe [1].  It uses a 
new generation of electronics to control the voltages in 
the primary-ion column and secondary-ion mass spec-
trometer.  It has improved magnet control, including 
an improved Hall probe system and a new NMR 
system, computer control of all slits and apertures, 
new computer routines to improve reproducibility, and 
improved ion detectors.  These new features give the 
1280 better performance than earlier instruments.   

After delivery, there was a three-month period of 
setup and testing.  By the end of June, the instrument 
had passed all of its acceptance tests, and we began to 
learn to use it for scientific measurements.  This 
involved setting up experimental protocols and 
establishing our ability to measure accurately materials 
of known isotopic and chemical compositions.  Our 
first publishable data were collected during late 
September of 2006.  At this conference, we will be 
reporting data for oxygen isotopes in chondrules and 
CAIs [2-5], Mn-Cr systematics in pallasite olivines 
[6], and Fe-Ni systematics in chondrules from 
unequilibrated ordinary chondrites [7].  We have also 
been working on techniques for measuring samples of 
Stardust in aerogel.   

Project Summaries:  Here we review the analyti-
cal capabilities that have been established and 
summarize the research we have carried out.  

Oxygen isotope measurements.  The Cameca ims 
1280 has proven to be a very powerful instrument for 
measuring oxygen isotopes.  Isotope ratios precise to 
0.2‰ are relatively easy to obtain with a spatial 
resolution of <20 microns.  We have been working 
hard to bring this capability on line and will present 
our first results at this conference [2-5].  Oxygen 
isotope measurements are done in multicollector 
mode.  Oxygen-16 is measured on the L’2 Faraday 
Cup (equipped with a 1010 ohm resistor), 17O is 

measured on the monocollector electron multiplier, 
and 18O is measured on the H1 Faraday Cup (1011 ohm 
resistor).  The highest mass resolving power is needed 
to resolve the 16OH peak from the 17O peak.  We use 
the continuously adjustable exit slit of the monocollec-
tor to achieve the required mass resolving power of 
~5500 for 17O, while the other isotopes are measured 
at lower mass resolving power.  Computer routines to 
center the ion beam in the mass spectrometer have 
essentially eliminated variations in the instrument 
effects during the measurements.  A typical measure-
ment begins by rastering a focused 2.5 nA Cs+ beam 
over a 25x25 µm area for 120-150 seconds.  The raster 
size is reduced to ~10x10 µm and data are collected 
for 4s x 40 cycles (160 seconds).  At this meeting, we 
report oxygen isotope measurements for type C CAIs, 
CAIs in Isheyevo, melilite in Kaba CAIs, and type II 
chondrules from CR chondrites [2-5]. 

Manganese-chromium measurements.  Manga-
nese-53 decays to 53Cr with a half-life of 3.5 my.  
Previous ion probe measurements of phosphates and 
olivines in pallasites implied very high initial 
53Mn/55Mn ratios when the pallasites cooled [8-9], but 
the high ratios were not confirmed by thermal 
ionization mass spectrometry [10].  The ion probe 
measurements are challenging because of relatively 
low 55Mn/52Cr ratios (<100), low chromium contents, 
and the required moderate mass resolving power.  The 
Cameca ims 1280 is well suited to investigate this 
problem because of its high transmission at high mass 
resolving power and high overall sensitivity.  We 
report new measurements of pallasite olivines at this 
meeting [6].  We did not find evidence of the high 
53Mn/55Mn reported in previous studies.  

Iron-Nickel measurements.  Iron-60 is a short-
lived radionuclide of great interest for early solar 
system chronology and for establishing the astrophysi-
cal environment of solar-system formation [e.g., 11].  
The first clear evidence of 60Fe from chondritic 
materials was obtained by ion microprobe from 
sulfides in unequilibrated ordinary chondrites [12, 13].  
Subsequent work established its presence in pyroxene-
bearing chondrules [14].  Obtaining clear evidence of 
60Fe in chondritic materials by ion probe is technically 
challenging. Nickel-60, the decay product of 60Fe, is 
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the second most abundant nickel isotope, so minerals 
with very high Fe/Ni ratios must be measured.  The 
high Fe/Ni ratios mean low nickel contents, so high 
sensitivity is important. To assure an accurate 
correction for instrumental mass fractionation, three 
nickel isotopes must be measured (60Ni, 61Ni, 62Ni) so 
that an internal mass fractionation correction can be 
done.  Also, relatively high mass resolving power is 
necessary to separate molecular interferences.  The 
Cameca ims 1280 is well suited to this work and at 
this conference, we will be reporting data for seven 
chondrules from unequilibrated ordinary chondrites, 
four of which show clear evidence for 60Fe [7].     

Preparations for Stardust samples.  In prepara-
tions for measuring the chemical and isotopic 
compositions of particles returned by the Stardust 
mission to comet WILD2, we have been working with 
Andrew Westphal and his colleagues to develop ways 
to measure by ion probe samples enclosed within 
aerogel.  Using an innovative “bed-of-nails” mount 
developed by Westphal and colleagues to conduct 
away excess electric charge, we are now able to get 
good ion signals from grains in aerogel tracks. 

Instrument Upgrades:  We are in the process of 
upgrading the UH ims 1280 with a two-dimensional 
solid-state detector called SCAPS [14-17].  Dr. 
Nagashima is a co-developer of this unique detector 
along with Prof. Yurimoto of Hokkaido University. 
The SCAPS detector will permit quantitative imaging 
analysis of samples using direct ion image technique 
and will permit identification of isotopically or 
chemically anomalous grains at a spatial resolution of 
a few tenths of a micron [e.g., 18-20].   Designing of a 
new generation of electronics is currently in process.  
This will permit each pixel in the detector to be 
operated individually, and should increase the 
dynamic range of the detector.  The new detector 
should be installed before the end of the year.  
Additional work to develop the next generation of the 
detector itself is planned in the future. 
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Fig. 1:  Drs. Nagashima and Krot using the UH ims 
1280 ion probe in the W. M Keck Cosmochemistry 
Laboratory at the University of Hawai’i (Nov. 2006). 
 

 
Fig. 2:  The SCAPS detector developed by Drs. 
Yurimoto and colleagues [14-17] will be installed in 
the UH ims 1280 ion probe. 
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