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Primary ion beam based SIMS is a method of analyzing the
mass/charge ratio of ionized particles produced from the sample
upon bombardment of an energetic (25 keV) primary ion beam (Bi*,

Cs*, Cgo').
&
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The SIMS process is destructive;

A Static SIMS (TOF SIMS): Analytical depth is limited to top
monolayers.

A Dynamic SIMS: truly destructive, high primary ion beam fluence.
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« WESTERN Mass Spectrometry (TOF SIMS)

1. Ton source with a
pulsed a 90 deflector

2. Liquid metal ion
source

3. Target

4. Single stage reflector

S. Detector

This mass spectrometer is able to

analyze an unlimited mass range with
high sensitivity with parallel detection
of all secondary ions collected by the

mass spectrometer.
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Last generation instrument
ION TOF IV TOF-SIMS equipped with Cs, Cq, and Bi ion cluster guns

System capabilities:

1 Non destructive elemental and molecular compound analysis

1 High mass range (above 10,000 Daltons) and high mass resolution:
M/qoM >2,000-10,000

1 Detection limits in the low ppm/ppb range

1 Imaging with spatial resolution down to 0.3um

1 Depth profiling with depth resolution of less than 10A

1 Retrospective analysis

Relevance:

Benchmark technique for inorganic and organic surface analysis
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TOF-SIMS Retrospective Analysis

Acquisition of raw data
Storage: timeof-flight (t), position (x,y)
and measurement time (T) for each Sl

« WESTERN
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Retrospective Analysis
4D raw data file with (x,y,z,m) for each SI
detected allows to reconstruct spectra, profilt

‘ Surface Mass Spectrometry ‘
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Negative secondary ion mass spectra obtained using a Bi;* primary beam on an unfixed sectioned rat brain
film including the neocortex, white matter and Hippocampal formation areas.
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[~ Sputter Gun #nalysis Gun

Analysis:

A high energy beam

Y high lateral resolution
Sputtering:

A low energy beam

A free choice of ion species
A flexible angle of incidence
Y high depth resolution
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FLOTATION PROCESS:
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Magnetic sector mass spectrometer | —
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G ion source

Primary beam mass filter
Specimen

Transfer optics
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D-SIMS System Capabilities:

A Elemental and isotopic survey analysis covering the entire periodic table
A Quantitative microanalysis with minimum detection limit of 100 ppb

A Elemental depth profiling

A Imaging with 1um spatial resolution
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A SG tubing from four Canadian nuclear stations examined (in service from 1.5 to 26 years).

A SG tubing may experience measurable aging (change in composition/microstructure) after many years of
service

A Precipitation of some elements had occurred.

‘AreaTube D4'SG3 R54CT6 D4 SGI R49C61 G2 SGaX69Y54 PLGS 5G3 Ra2C65
D 2 ¥rs of Service 10 ¥rs of Service 255 Y15 of Service 268 Yrs of Senice

oD Edge

D Edge

Mid-Section

A Increased B (as BO) precipitation as a function of # of years in
service.
-
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