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/l\RS\ Motivation j

Detection of hot particles, radioactive
nanoparticles and colloids

Distribution, migration and chemical
behavior of RN (or other pollutants) in
natural compartments and
geotechnical barriers

" Development of a measurement
system for:

= |maging of long- and medium-lived fission
products and actinides at sub-ppb level

= Inspection and localization of particles on | ARSI .
the submicron level B L

= Depth profiles of sorption layers

= |sotope ratios

= Applicable to basically all metals
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/l\R\ _ TOF-SIMS (here: static SIMS)

Plus:

« Low sample consumption
« Detection of (organic) molecules

* |nsulating samples can be measured

« All ,masses” at a time in one spectrum
« Spatial transversal resolution 70 nm

« Vertical: single atomic layers
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Minus:
e poor suppression of isobars
Low selectivity

Typ. >99% sputtered as neutrals
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Secondary

Neutral

Mass

Spectrometry
Plus:

excellent suppression of isobars
high selectivity
Post ionization of neutrals
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Solution:

SIMS + Laser lonization (RIMS) ( MS
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lon signal [counts]

lon signal [counts]

Plutonium ratio:

Mixed Oxide Fuel (MOX)

Suppression of isobaric contamination
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- Uranium rati:

2,57% 56,2% 26,5% 7,1 % 7,7%
Measured  2,8(8)%  58(3)% 25(2)%  6,7(10)%  7,1(10)%
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nuclear fuel »

Lit.
Oxide

Dioxide

0,25%
0,22(7)%
0,27(2)%

99,75%
99,8(17)%
99,7(5)%
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IRS Finding Particles in Nature

BSE Mag: 116x
07.12.2017 HV:30 kv~ WD: 10.6 mm
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Tschernobyl
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Intensity
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? + No sample preparation
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/|\R\& Particle on tungsten needle
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/|\|:{§\ Laser resonant on Pu S

_ Almost no background
B 239Pu

| @ Pu-238 to Pu-242
resonantly ionized
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« No sample preparation needed

* Almost all substrates
possible including non-conducting
and organic matrices

« cold finger (lig. N, temp)

* ppb/ ppt concentration

« Spatial resolution 70nm
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 Simultaneous multi element Uus [Uuo

detection
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« Strong suppression of isobaric
Interferences
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The (growing) family
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