Issues and Feasibility Demonstration of CLIC Supporting System
Chain Active Pre-Alignment Using a Multi-Module Test Setup

M. Sosin, M. Gutt-Mostowy, J. Kemppinen, Z. Kostka, J. Jaros, H. Mainaud-Durand, A. Zemanek, CERN, Geneva, Switzerland
V. Rude, ESGT-CNAM, Le Mans, France

Introduction

The most critical CLIC RF components need to be pre-aligned within 14 um rms with respect to a straight reference line along
a sliding window of 200 m.

A system based on supporting structures (girders and cradles) connected in “snake”-type configuration and equipped with
linear actuators is being tested. A special test mock-up was built at CERN to demonstrate, the feasibility of remote active pre-
alignment within tight tolerances.

CERN CLIC mock-up
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ARTIFICIAL CRADLES ARTICULATION wer. |E * Non-motorized SLAVE cradle is driven by the adjacent girder

Plate 4 POINTS
WIRE

el
AN

BEAM
{(MB)

- s

MASTER cradles

Only the MASTER cradle has an
impact on the active pre-
alignment process. The actuators
control the X-Y position as well as
the roll of a cradle, resulting in a 3
DOF mechanism
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( " the MASTER cradle thanks to a
- flexural ‘Articulation point’.

Sensors

Wire Positioning Sensors (WPS) and inclinometers, gives the
feedback data to compute the position of supporting
structures

Mock-up validation and encountered issues
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Case of Main Beam Quadrupole Alighment

Tests were performed on the “snake”-structure of three Drive Beam girders DB2 - DBA4.
The girders were misaligned in random directions with a maximum position error of 0.3 —
0.8mm. The roll (Ry) of the girders was set in range of -0.4 mrad to 1.6 mrad

The Main Beam Quadrupole (MBQ)
alignment control algorithm tests
were performed on a parallel test

Girders axes missaligned in X I I
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positioning requirements can be met in one movement by using
feedback directly from alignment sensors.
There are still issues linked with RF structures alignment on the girders

The trajectory of MASTER cradles was slightly non linear for the first algorithm iteration
due to big actuators shifts requested.
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