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3rd generation synchrotron radiation source
Accelerator perimeter 2304 m

Particle energy 6 GeV

Mean current 100 mA (200 mA)

Emittance 1 nm rad

14 Beamlines (5° angular distance)

1 x 10m insertion device (ID)

3x5mID

5x2x2m ID (5 mrad ~ 0.29° angular distance)

stale 1200
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* Purpose

» Specification
« Realization
* Feedback system for stabilization
« Conclusion

Design of a Large Offset Monochromator at PETRA il Jan Horbach DESYHBMBUIG L
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« Selection of a small energy spectrum out of the high heat
load monochromator beam

 Vertical shift of the beam by 1.25 m
. Stabi'_l,_i;ation o—futh_%em_pgam position at the experiment
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* 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 yrad needed

Design of a Large Offset Monochromator at PETR_
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< 1.5 m

Linear drive
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fixed
center

Getter pump

Getter pump

Second beamline

Micromover

Design of a Large Offset Monochromator at PETRA - Jan HorbaeIDESYHBMBURGILL



ﬁ HELMHOLTZ
| GEMEINSCHAFT

Intensity monitor

- Linear drive

w
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Rocking curve for Si 511 @ 29.4 keV

Demanded stability:

Narrow acceptance angle (2 prad) 1.0
Stable beam position at experiment (0.5 pyrad / 1
10 pym) 08+

FWHM =~ 2 urad

Perturbations: 0.6 -

>
(1]
Heat from motors £ .l
Mechanical stress due wiring B
0.2 4
-> slow and in the range of prad
0.0 H
& 4 2 0o 2 4 8
Cabel chain Theta - ThetaB [prad]

Design of a Large Offset Monochromator at



ﬁ HELMHOLTZ
| GEMEINSCHAFT

Principle:
Optimize the x-ray beam,
but stabilize the laser beam.

Crystal 2

X-ray beam

— Laser beam

Crystal 1

Design of a Large Offset Monochromator at PETRA il Jan HorBaGh (DESYIRAMBURG)
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Piezo table with encoders (Height / Pitch /Roll)

Crystals (Si 311/ Si 511)

Lateral drive

Goniometer

11

Design of a Large Offset Monochromator



€ v Opti-y -

Rocking curve for Si 511 @ 29.4 keV |
; crystal 2
o LOM Control

100
02 X-ray position and intensity monitors 2 and 3
0o FI—OM _________________ (4 pin diode / scattering foil)
; : . Y Attenuation by 10 % each
i 2Theta - :hetaB [u::ad] : Piezo r
LI { —>

Monochromatic beam to experiment

—— X-ray intensity monitor 1 (photo effect on

Monochromatic beam scattering foil)

from HHL

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

Bragg reflex for Si 511 @ 29.4 keV
crystal 1

Standard procedure

Theta - ThetaB [urad)]
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Beam direction and position due to
crystal 2
“ LOM Control
£ w04 Working point < i
E 300 -
g 2. Laser position monitors 2 und 3
LOM_| .
- ! v ‘:
D . Piezo ! Laser beam Ne
Theta - ThetaB [urad] ! P ~
e —
Laser beam i i | Laser position monitor 1
| Pi i
! Lo ] LOM Control Procedure:
I e ' 1. Stabilize position 1 with crystal 1
Beam g:’yss'::’lf;d“e to 2. Stabilize position 2 and 3 with crystal 2
] < 00 3. Retract the x-ray monitors
E & Working point
g 55
3 ]
1.
) Novel procedure
° ! -‘Iz'hela - TthaB [uradZ] ‘ ’
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A/I.aer position monitors 2 and 3
Laser beam \

>

Requirements on laser position monitor 1:

- Vacuum compatible

» Semi-transparent

* um resolution

* Position on middle axis

* Variable angle of incidence

Design of a Large Offset Monochromator at PETRA - Jan HorbaeRIDESWHBMBURGILL
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Las

onitor 1

Data evaluation taken from alignment laser system for PETRA Il front ends:

Laser beam
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CCD camera
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Evaluation with fit algorithm
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A = Relative laser position

Spatial resolution <2 pm

» Use semi-transparent glass screens for laser position monitor 1

- Signals from laser position monitors 2 and 3

are affected in the order of 0.1 pm

Design of a Large Offset Monochromator at PETRA Ill - Jan _
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A/I_aer position monitors 2 and 3
Laser beam \

>[]

side view

Spatial resolution < 1ym & Angular resolution < 50 nrad

2 On-Trak CCD position
monitors

Monitor 3

Monitor

Beam splitter +— Viewports —>

From LOM )

v

~20m

top view
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and 3

w X-ray beam
W= Laser beam

Mirror

To experiment




ﬁ HELMHOLTZ
| GEMEINSCHAFT

« Offset of the X-ray beam by 1.25 m

* Narrow energy bandwidth down to 300 meV

« Scan resolution of 10 meV due to piezo actor
« Stabilization of the X-ray beam by piezo actors

« Laser monitoring system avoids attenuation of the X-ray
beam

Design of a Large Offset Monochromator at PETR_ 17



