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Scientific Cases

Nano system

Topological information




Tip surface distance control

Tuning Forks: a. Parallel
Piezo-electric « Weak capacitive coupling

Q Higher than 10 000 without any tip  ° Possibility to do SCM
. * No possibility of EFM

Allow very small amplitudes < Inm

No laser

——

A tip must be glued

b. Perpendicular
 Good capacitive coupling
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Microscope

Tuning Forks system

XYZ direction fine movement
(Travel:9um, Res: 0.02nm)
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Metallic Tips

1.ECF WL



Images Capabilities
STM Images AFM Images




Experiment |

Goal:

Photoelectron detection.
Detection chain validation.

Simulation - experience comparison
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Photo-Electron Yield
simulation

-Monte Carlo codes: EGS4 and Penelope
Limitation: do not follow the slow electrons
EGS4 >1keV

Penelope >100eV. 5, IGOId a Clopper
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Experiment Results

Experiment parameters:
Monochromatic Beam (1x3 ym)
BMO5 - I,=108 ph/s - E=13.7 keV (L, edge of Au)

Gold layer on Copper - L, Au Edge




Experiment I

Excitation
_" Lock-in
amplifier
PLL controller A !

+ frequency detector|+

Beam Chopper




Tip Alignment
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Experiment Parameters

Setup:
ID22 Beamline ESRF
Focusing device: Kirk-Patrick Baez.

Ge dots on Si

Beam characteristic:
Monochromatic Beam

Size: 2x3 pm?

Incidence angle: ~509
[,=6.10%! ph/s

E=11.1 keV (K edge of Ge)
Sample-Tip distance: ~10nm
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Simulation

X-Ray Beam G___? dO_'F__S_ Ge Dot on Si wafer
Code: EGS4




Simulation with EGS4 for
Ge dots on Si: I ,,,=28pA
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AFM (sample/tip) regulation:
10 nm durmg the measure
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Conclusion

& A home built microscope compatible with X-rays
ynchro_tron_ instrumentation.
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Coaxial Tips Why ?

Streamline: Electric field

insulator
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Coaxial Tips development

Tungsten Wire (250um),
Chemical Etched.

 Parylene fim (~10004) -
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Other development

€ Implementation on beamline '

e Imaging capability.
=> Resolution: 50 nm.
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+% Real Time Acquisition
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