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Isotope Imaging
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Focused beam

Probe size
Microbeam <1 um
NanoSIMS <50 nm
FIB-SIMS <10 nm
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2-D ion detector

Broad beam

lon optics
- High intensity
- High precision
- Wide area
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Isotope Imaging
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Isotopograph
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Solar System Abundance
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Moon water

lon count

Figure 1| Backscatter electron image and SCAPS "H image of apatite
grain 5 of 10044,12. a, Backscatter electron image. Apatite (Ap) is

NATURE GEOSCIENCE pol:10.1038/NGEO1050

SDgpp0ny (Foo)

1,200

1,000

800

600

400

200

=200

=400

Xy
4

T

5
; j:+

:

1004412
10044 644
12013,148
12039,42
1204021
14053,256
14053,257
14305,94
14305,303
7505555

dELCeHONP >

H,0 (wt.%)

PO T S T T N T S 1
0 01 0.2 03 04

0.5 0.6

Figure 2 | §D(%) versus Hz 0 (wt.%) of lunar apatite measured in this
study. Three apatite grains are essentially dry (12040,211; 12013,148;
14305,94), and two of these have 8D that are difficult to distinguish from
terrestrial water. The error bars are 2o.

0.7

Information). Microscale variability of 4D values in the hydrous
mineral amphibole from mantle xenoliths'® and the Montserrat

volcano'” shows that intragrain and intergrain hydrogen isotopic
heterogeneity can be preserved during volcanic processes on Earth.

If process-related effects on t
ruled out, then the range

Greenwood et al., 2011



Primordial water

New solar system H,0
of Sakamoto et al. N
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Reaction with rock—~,
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Halite crystal
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Fluid inclusion

Zolensky 1982, 2017



SYNTHETIC INCLUSION 68-2

Previous study
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Previous study 4
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Expose inclusion on surface
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Protein, RNA, DNA... Small molecule
D,O
13CO,
SNH,

13C-amino acid
13C-glucose

images by Life Technologies Corporation

Water soluble



Nitrogen
dewar
Cold
preparation

stage

Vacuum
transfer

Previous study

freeze fracture method
TECHNIQUE

Extracellular

Plasma membrane Cytoplasmic layer
(wikibooks)
-, analysis /4
\ stage
Sputter Nitrogen o
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Dérue et al., 2006; Dickinson et al., 2007



Freeze fracture Cryostat
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Conventional method

How different?



Elements of Cryo-SIMS
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Workflow

Au coated sample
In cryo-holder
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Conventional




. “ -

A ATy " . .

Isotope Image of ice
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