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and their effect on the
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«» Effect of crystal vibrations on the beam focal position

+» Beam vibrations measurement procedure

“» Overview of the vibrations in DCM at PETRA Illl and ESRF (ID06, ID18)
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+»» Conclusion




Effect of crystal vibration on the focus position

Idea from R. Tucoulou et al., J. Synch. Rad (2008)

Focal size:
1 Virtual source’ Ls
AS e, focus = —— source
L Ly
Focusing
A9 device
Focus Effect of crystal rotation:

Af

Focus’
> As = 2A¢ - L,

< ><>

Shift of the virtual souce:

Real source
<

Shift of the focal position:

A= Tas B o
f_LS S_LSC ¢

Example:
A¢= 0.1 urad
L.=50m ‘ As =10 um

Source = 10 u%
Shift of the source is comparable
with the source size




Effect of the optics vibrations on the beam stability

Monochromator
sz = ((¢1 - ¢2)2)t ) Os = 2 Om " Lc
Focusing
] Source device
Og| A L
focus o= Lo
§or FT Lt
Lf
|
Separation of vibration contributions
= 0.26 wac Four ‘ , o, =0.26urad
] TN ourier transformation 1 opy=020urad
- MW'W NUHM ﬂ M] IEEeee——) Os; = 0.16 urad
? | %O%- .
V|y f I ll 1 WNJ N g ! l
L DX A
. =1 0.00

0 50 100 150 200 250 300
Time / sec

Frequency / Hz .




Vibration measurements

» Direct measurement of beam vibrations by fast X-ray camera.
Restricted frequency range

* Measurements of beam intensity fluctuations

Diode or
|.chamber

l beam

[ oscilloscope amplifier

1. Slit at the half beam with/without focusing

2. Slope of the rocking curve.




Vibration measurements at P01, PETRA Il

DCM
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Vibration measurements. Frequency distribution
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Evolution of vibrations with time
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Effect of vibration in Channel-Cut and in DCM

P10, PETRA I E=7keV CRL A. Zozulya et al., J. Phys. Conf. Ser. (2014)
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Frequency distribution of vibrations for DCM and CC
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Overview of the vibrations of monochromators
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Overview of the vibrations of monochromators
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Vibration measurements without beam

0.15 T I 1
©
€ 0104 Il Beam vibrations _
P
©
2
£ 0,051 i
<
0.00
0 50 100 150 200 250 300
60 - 42
B nterferometer -
[
= 5
[ ~
~ (0]
. % 30 413
Laser interferometer (FPS 2 £
e b S
D g <
J.LMI. T LI T 0
0 50 100 150 200 250 300
= Frequency / Hz

Working distance 0-400 mm
Sensitivity 25 pm
Repeatability 2nm
Bandwidth 10 MHz




Vibration measurements without beam
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Effect of the tubes on vibrations

Tubes to the 1st crystal holder:
1. No tubes

2. Tubes with flexible sleeve




Effect of tubes on vibrations
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Resonance in corrugated tubes

ID18, ESRF P01, PETRAIlI
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Summary

+ DC monochromators produce significant angular vibrations of the crystals in the vertical
plane. Characteristic range:
Gang = 0.10--0.30 prad
=8-+30 um

Gsource

» The characteristic frequency range of the vibrations is 40-300 Hz.

» The procedures of the vibration measurements is established with beam and offline with
differential interferometer
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