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Requirements

Conclusion and OutlookStabilisation test using the high heat load
monochromator at ID6, ESRF

- The stabilization control system showed its feasibilty to 
correct the beam position and direction using 3 piezo actors.

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

- Vacuum vessels are manufactured and fulfill the vacuum
specification.

- The precision of the laser position monitors is sufficient to 
comply to the claimed resolution of 0,5 µrad.

- All components of the system fulfill the requirements and are
ready for assembly.
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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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- 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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pitch: statistics of beam stability

0

0,05

0,1

0,15

0,2

0,25

0,3

mean value standard deviation

µr
ad

open
loop
closed
loop

0,25 µrad

0,0026 µrad

0,21 µrad

0,115 µrad

compensation of beam deviation (induced by pitch motor) using the 
pitch piezo

-0,5

0

0,5

1

1,5

2

2,5

3

3,5

0 50 100 150 200 250 300

time [s]

[µ
ra

d]

pitch

pitch motor at 2nd crystal moved by 2 
µrad in each step

retractable
metal foil X-ray
intensity monitor

reticle painted on glass slab
camera (airside)

mirror

motors for positioning


