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Characterization method

Contactless optical measurement
of the angle vs. “motion”

by optical or laser Autocollimator:

Angle of crystal vs. angular motion
Nonlinearily, reproducibility

Angle of crystal vs. linear motion

Dependence angle from linear motion
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Optical Autocollimator —
for angular measurements

Range:
~8500 x 6300 urad

Resolution:
<1urad

Linearity:
< 20 urad (full range)
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Calibration of goniometers

Test in the lab
Measurement of the dependence Angle vs. motion

Calibration in SPS

Measurement of the dependence Angle vs. motion on
under vacuum in SPS tunnel
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CERN-RD22 goniometers
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Test bench for CERN goniometers

25.10.2010 Annual Workshop on Crystall Collimation



==

= I

_—

Crystal holder with crystal & mirror

Crystal

Mirror

.
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ﬂ- CERN-RD22, Gonio 2 -

Residual from fit
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CERN-RD22 goniometers

* Reproducibility of Gonio 1 ~ 60 urad

* Reproducibility of Gonio 2 ~ 40 urad
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CERN-2010 goniometers

2 goniometers was produced by Fred Loprete
(april 2010)

4 versions of kinematics was tested with evolution and
improvement of design

1 goniometer was installed in SPS
(may 2010)
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~CERN2010 gonio In

Linear motion test
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’ io in SPS (june

Linear motion test
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IHEP goniometer
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IHEP goniometer idea
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Test bench for IHEP-goniometer
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Crystals in IHEP gonio
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Crystals in IHEP gonio

Crystal 3 Crystal 4

. Mirror
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IHEP gonio in SPS, Crystal 3

Autocollimator

Crystal 3

Crystal mirror

Zero reference mirror
Viewport (2 sides)

25.10.2010 Annual Workshop on Crystall Collimation



——
| Yy

/"7

Residual from linear fit
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Requirements to future goniomenters
in SPS & LHC

Direct angle measurement without any “mediators”
e Perfect optical encoder embedded in the gonio kinematics
e Contactless optical measurement by laser autocollimator

Repeatability up to < 1 urad (SPS) & 0.1 urad (LHC)
Very stable linear “in-out” motion without angular play
Direct visibility of crystal through the viewport

Pretty wide angular range- 10 mrad or more
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The end!
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