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Report:

The goal of the experiment asit results from the submitted proposal wasthe following:
* Implementation of an AFM instrument under moderate vacuum with a geometry convenient for the
illumination with X-ray microbeams delivered by the ID22 KB system.
* Implementation of a vacuum system compatible with the optical bench of ID22 and provided with
input and exit windows for alignment.
* Preparation of suitable shielded tips provided with guard electrodes for better localisation of the
collected charge®.

Thefinal aim was un assessment of the feasibility and of the difficultiesinherent to the
association of X-ray microbeam and local probe microscopies.

To thisgoal a special vacuum vessel has been designed and manufactured taking in
account the constraints of the short working distance between the KB optical system
and the sample, the short distance between the nose of the fluor escence detector used to
align thetip on the beam, and finally the need of having enough slack on the alignment
of the entire system.

No problem has been found on the general conception of the vacuum vessel and on its
mechanical way of alignment.

It has been instead quite difficult to consistently conver ge sample, tip and focal spot
(2x1 micron) on the same point with remote positioning and using only one high



resolution optical microscope. It has been then necessary to temporarily install a second
optical microscope.
From this experience we learnt that a consistent alignment can only be achieved by
using TWO microscopes: one linked to the vacuum vessel and meant to align tip and
sample on the same spot, and a second microscope fixed on the X-ray focal spot. Only in
this condition it will be easy to align the two focii on the same point.
A second point to verify wasto ascertain the response of atuning fork head equipped
with afiber optic. Question wasto check if afirst signal wasvisible and the level of
noise. The experiment has been done on a quantum dot sample Er doped that luminesce
on thevisible.
Thefigures below showstheintensity distribution on a uniform sample and on a QD
sample. Thislast sample shows consistently a peak on theright side of the distribution
that we attributeto signal from the QDs under X-ray excitation. Thetip wasalow
resolution tip, then smearing out consider ably the signal.
Theresultsof thisfirst attempt showsin which directions we should proceed:

- perform accurate ssimulationsto deter mine the electron yield expected

- improvethe current detection system (adapt it to very low currents)

- install an optical microscope on the vacuum vessel for tip alignment

- procureand install a high resolution tip for SNOM measur ements

- providethe microscope head with a remote controlled coar se approach system:

the manual oneinstalled was not reliable enough leading often to tip crash.

=| File | View | Edit | Tools | Operation | aB J[ESRF.MDT O] #| 7]| =| ExT | 60| File |Scale | View | Edit [option| 4] 7|[
N AVE= 1884 |
M N37 [] ; ; e
688uM i
4000 |- q
5aRea =
B.61 : :
49088 BB | i i _F
i .
a66 .00 : g lIF Uniform sample
20808 : :
-8.81 : : :
18988 N
8 -p.62 11 IR . O -
18900 2ARAA 389A0 40080 5908 M : : e
olil T -8.62  8.80 8.82 8.84 N37, -
i AT Ex3 9 |
- = =| ExT | 60| File |Scale | View | Edit |0ption|ﬂ1f
N
nh [ N37 [
1508 S s O .28 S SN |
QD nanostructured
8.88 :
a.p1 it ZBBA | e
s8R : : :
-8.82
8 8
SBP 188 1568 t _ _ _
- Wi B: Ex3 [ 4] 17 | ] -3.62 8.84 B.82 B.84  N37




