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NanoSIMS delivery and installation in Pau (March – June 2017)



NanoSIMS 50L scheme
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A new RF plasma O- primary ion source on NanoSIMS

Collaboration with

Hyperion™ source  manufactured by Oregon Physics (Hillsboro, OR)
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Schematic view of the RF plasma O- primary ion source

Source diameter : 70 - 80 µm (manufacturer specification 35-50 µm )

Brightness:  ~ 100 mA×cm-2×sr-1 at 8 kV
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Oxygen ion distribution of the primary beam
using a Wien filter located after the source

O- ions represent approximately 88% of the distribution



37 nm

0

2000

4000

6000

8000

0,4 0,5 0,6 0,7 0,8 0,9 1

In
te

n
s
it
y
 (

c
p

s
)

Distance (µm)

Si oxide grain sample over Al substrate

Image size: 3 x 3 µm

Probe intensity: 0.15 pA

27Al

Line scan (left image) showing intensity

variation from 16 to 84 %: 

determination of probe size (resolution)

Determination of the size of the O- primary ion beam
(probe size)
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Comparison with Duoplasmatron and Cs primary ion sources

RF plasma source,
0.15pA

Duoplasmatron
Source, 0.1pA

Cs+ source, 0.17pA
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Comparison of the sample current density

for the Cs+ , O- duoplasmatron and O- RF sources

16 x

0.13 pA (Duo)

2.0 pA (Cs)

2.1 pA (RF)

Current density at the sample 16 times higher with RF plasma  source 

Achievable lateral resolution improved by a factor of 3

3 x40 nm
(RF)

120 nm (Duo)
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Comparison of normalized counts for selected elements 

using O- duoplasmatron and O- RF sources

Count rate normalized to acquisition time, probe size, and isotope abundance

30x30 µm

256x256 pixel

reference materials

Increased secondary ion yield increased apparent element sensitivity (by factor 5 to 45)



Bioimaging with NanoSIMS

Use of the RF plasma oxygen primary ion source for the localization
of major (Na, Ca, P) and trace (Fe, Cu,) elements

in plant (algae) cells



Application to a model organism

Model system: Chlamydomonas reinhardtii

• single celled green micro algae
• commonly found in soil and fresh water
• exists in different strains
• model organism to study cell response to metal stress
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Cs+ source
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256pix FOV 8µm 1,5pA  8ms/pix

40Ca

[0-144][0-95] [0-38]

23Na 31P

[0-6]

56Fe

[0-5]

63Cu

[min-max]

256pix FOV 8µm 1,5pA  15ms/pix

23Na

63Cu

[0-7][0-118][0-1771] [0-68][0-229]

40Ca23Na 31P 56Fe 63Cu



NanoSIMS analysis of Chlamydomonas reinhardtii cells

Comparison conventional Duoplasmatron O- ion source and new RF plasma O- ion source 

New RF plasma O- ion sourceDuoplasmatron O- ion source
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Lateral resolution in biological cell imaging (C. reinhardtii)

Line scans on Ca containing vacuoles/acidocalcisomes

O- Duoplasmatron

[min-max]

O- RF plasma

1.5pA ; FOV 8µm ; 256pix ; 8ms/pix

86pA ; FOV 20µm ; 256pix ; 5ms/pix 1.4pA ; FOV 8µm ; 256pix ; 10ms/pix

2.5pA ; FOV 20µm ; 256pix ; 10ms/pix
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Scheme of a Acidocalcisome

R. Docampo, W. de Souza, K. Miranda, P. Rohloff, S. N. J. Moreno, Nature Reviews 2005, 3, 251-261



Correlative imaging TEM - NanoSIMS
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Conclusions: advantages of the new RF plasma O- source

• Higher beam density = better sensitivity for metals (Ca, Fe, Cu, Mn….)

• Higher lateral resolution than conventional oxygen sources = sharper

images enabling the observation of smaller details

• Less maintenance = less instrument downtime

• Stability: < 1.6 % variation of primary current over 14h

• High resolution images of trace elements in biological cell opens new 

application fields
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your attention !


