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Requirements

- Selection of a small energy band
out of the high heat load monochromator beam

- Vertical shift of the beam by 1.25 m

- Stabilization of the beam position at the
experiment

- Energy range
Si311: 5.4 -18.8 keV
Si511: 8.4 —29.4 keV
smallest step: 10 meV

- Precision of the beam position at the
experiment (distance approx. 20 m): 10 um in
lateral and vertical direction

— Angular accuracy of 0.5 pyrad needed
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Beam stabilisation concept

shown generically for pitch piezo

Principle:
Optimize the X-ray beam,
but stabilize the laser beam.
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Stabilisation test using laser beam

as feedback

Deviation from target laser position:

Average |Standard deviation
Pitch BPM1 [urad] 0,00171 0,497
Roll BPM1 [urad] 0,00161 0,452
Pitch BPM 2+3 [prad] 0,0017 0,17
Roll BPM 2+3 [urad] -0,0018 0,159
Height BPM 2+3 [um] | 0,00017 0,547
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The deviation is reduced by a factor of 1000, comparing the
stabilized setup (8h measuring time) to the unstabilized setup

(1h measuring time).
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Conclusion and
Outlook

- The system showed its feasibilty to
stabilize the laser beam position and direction.

- The stabilization can be used for the correction
of long term deviations (i.e. thermal drift).

- Further tests will be done using X-ray beam
position monitors for tracking of the X-ray and
for feedback.
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