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A Typical Beamline Layout
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= Degree of freedom?

* Stroke?

= Step resolution?

= Acceptable error motions?

= Acceptable modes of vibrations?
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Requirements of Accuracy of Movement of a Mirror (SMU)

moving direction stroke reproducibility resolution
rotation X 2,4 mrad 10 nrad 10 nrad
translation X 2 mm 1 pm 0.06 pm
rotation Y 4.3 mrad 50 prad 0,3 prad
translation Y 50 mm 5 pum 1.5 pm
rotation Z 9 mrad 25 prad 0,3 prad

translation Z - - -




Kinematic Couplings

Reproducibility: linear 1um, angular ?
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Random Error Motions

gdz Ad =d, —d, ~1um

if (Ad, As)

Q

As =1..3um




Accuracy of Commercial Linear Roller Bearings

achieved by measurng the frictoriess ta-
bblas in the middle position. For this purpose
the

Straighiness of Travel in pm Fatness of Travel in pm [Parafleltsm in pm of Table Surfacas;
over Stroks Length; Lateraly over Stroke Length; at Top in Middlls Position
Al SCHNEEBERGER frictionless tabies e @ @
e i the tablas. is
in the unicaded state on a flat surface. @ £
The tolerance figures in the tables ane for E i:| E [ 8 g $ ] l E F‘ E
r
Type L 15
2650 2 2 [
55-100 3 2 0
105-160 3 3 15
NK 165-310 4 3 20
315-510 4 4 25
Accuracy ‘Straightness and Flatness Parallelism Height Tolerance

Thea height olerance is +0,1 mm.
O riscuisst, Most types can be supplied in
malchad pairs 1o =001 mm.

eic. This n tables are placed unicaded

ter 7.1, ©on a fiat surface,

Closer iokrances con Do supplied on re-

est SCHNEEBERGER

UNEAR TECHNOLOGY
Bohrung Maximaler Radialschlag (K,)
d Toleranzklasse
Radiallager (auBer Kegelrollenlagern) Kegelrollenlager

iber bis SP  P4A PASA PASB UP P5 CLB
mm Hm
- 18 4 3 1,3 1,3 1,3 1.5 5 -
18 30 4 3 2.5 2,5 0o 1.5 5 25
30 50 5 4 25 2,5 2 2 6 3.5
50 a0 & 4 25 2.5 2 2 T 3.5
B0 120 6 5 25 25 - 3 8 3.5
120 150 8 B 4 5 - 3 1 4
150 180 8 6 L] 5 - 3 11 4
180 250 10 8 i 5 - 4 13 5
250 315 13 10 - - - 5 = =
315 400 17 12 - - - 6 =
400 500 19 12 = - - 74 - -
500 630 22 15 - - 8 - -




advantages
= modular

= large stroke

Stacks of Singel Axis Stages

disadvantages
sequential combination
friction
limit of accuracy 1um

random error motions




Hexapod

advantages disadvantages

- DOF 6 * six motor drives are always

= high stiffness necessary

e low mass « no intuitively manually movable

« lost of accuracy of the single axes

potential of improvements
= Cartesian strut topology

= play free joints

e drives




Parallelogram

Rotational Pattern of Double Joined Struts
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Segments of a Rotational Strut Pattern

Parallelogram Stage

Trapezoid Stage
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Combination of a Parallelogram with a Trapezoid

DOF 3

Translation in Z-Direction
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Translation in Y-Direction

Rotation around X
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Spatial Topology DOF
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Rotation around X

Rotation around Y
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Rotation around Z

Translation in X-Direction
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Translation in Y-Direction

Translation in Z-Direction
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Undulator

Dipole Magnet
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Dipole Beam

Monochromator A
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Refocussing Mirror A
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Experiment B
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zwei Drehungen um Achsen, die in der Spiegeloberflache liegen
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