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Abstract A Triple Collimator with Kinematic Mounting on

A multifunctional triple-collimator has been developed the On-Axis Visualization System at GM/CA
at GM/CA-CAT at the Advanced Photon Source (APS),
Argonne National Laboratory. The triple-collimator
assembly consists of three sets of pinholes and scatter
guards, a kinematic mount, and a high precision XY
positioning system. The unique functions of the triple-
collimator assembly include:

* Acts as a beam defining device with either a 5 or 10
micron pin hole providing a small, clean beam from the
focused beam.

* Serves as a scatter guard for the full focused beam (25
x 70-120 microns?) or beam defined by upstream slits
using a 300 micron pinhole to significantly reduce hard
x-ray background scattering.
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described above with high repeatability and stability.

* The kinematic mount allows the triple-collimator to be
removed and re-installed with micron precision.

* Triple-collimator is also used for automated beamline
alignment.

Schematic diagram of the triple collimator. Each collimator
consists of a beam-defining pinhole, a forward-scatter tube
and a backscatter guard. These are mounted in a three-way
Molybdenum scatter guard.
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The mini beam size is defined by a
2mm diameter platinum disk with a
pinhole in the center. The disk is 600
um thick and tapers to 100-150 pm at
the position of the aperture. The
calculation results on the left, show
that the transmission is negligible at 12
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Kinematic plane

Kinematic carrier

Adjustable
precision screws

Kinematic base

Kinematic conical -

groove Kinematic A long thin tube defines the exit apenure for
M 4 conical hole’ forward scatter from the pinhole and mini air
agnets scatter between the pinhole and the sample. |
|
. . . '
Tube-alignment gg}?gg'anc sapphire The tubes are made of tungsten or molybdenum of J
“block varying OD/ID to best match the size of the N N g
pinhole. Tungsten tubes with an OD of 1.00 mm, Tran<m|;<mn lhr‘m\nh
. o R f - - - R P ID of 400 pm, and a wall thickness of 300 pm are 300 pm W tube wall
Pre-alignment jig: Align tubes and guard holder relative to Kinematic base Precision-alignment setting: used for the 5 pm and 10 um pinholes. For the 300 -
um pinhole a molybdenum tube with an OD of 1.05
The positional reproducibility of the mini-beam collimator on the kinematic mount was | | The optical axes of the three tubes mm, ID of 790 pm, and wall thickness of 130 pm )
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stability of the assembled mount was monitored in the X-direction once per minute over a | | microscope before gluing. 4
period of 20 minutes. The RMS deviation from the mean X-position was 0.06 microns. The | | The triple collimator is mounted on When the device is fully assembled, the backscatter
stability in the Z-direction was not measured, but is expected to be smaller than the X-| | XY stages under the OLYMPUS guard, pinhole, forward-scatter tube and bullet- Tg},“;;ﬂ‘;;‘g;‘,?g“w“sﬁ
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Applications: Mini-beam collimator enables micro-
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Since the implementation of the triple collimator, about 80% of users use the mini-beam for data
collection.
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