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Requirements

Conclusion and 
OutlookStabilisation test using laser beam

as feedback
- 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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Laser based X-ray Beam Stabilization for the Large 
Offset Monochromator at PETRA III, Beamline P08.
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X-ray intensity monitor 1 (photo effect on
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attenuation by 10 % each

LOM control procedure:
1. Scan the rocking curve of crystal 1.
2. Move crystal 1 to achieve max. intensity

at monitor 1.
3. Scan the rocking curve of crystal 2.
4. Move crystal 2 to achieve max. intensity

at monitor 2.
5. Optimize the beam position at monitor 2

and 3 with crystal 2.
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LOM control procedure:
1. Stabilize position 1 with crystal 1.
2. Stabilize position 2 and 3 with crystal 2.

3. Retract the X-ray monitors.
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data rate: 10 Hz
resolution: 0,6 µm (FWHM)

ROI: 250 x 250 Pixel
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- 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
Si 311: 5.4 – 18.8 keV
Si 511: 8.4 – 29.4 keV

smallest step: 10 meV

- Precision of the beam position at the  
experiment (distance approx. 20 m): 10 µm in 
lateral and vertical direction
Angular accuracy of 0.5 µrad needed
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Principle:
Optimize the X-ray beam,
but  stabilize the laser beam.
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Average Standard deviation
Pitch BPM1 [µrad] 0,00171 0,497
Roll BPM1 [µrad] 0,00161 0,452
Pitch BPM 2+3 [µrad] 0,0017 0,17
Roll BPM 2+3 [µrad] -0,0018 0,159
Height BPM 2+3 [µm] 0,00017 0,547

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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