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CLIC Challenge vs QD0 stabilization

Å Final focus CLIC R&D:

Sub-nanometer beams

Å Developments of LAViStateam are dedicated to the final focus
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0,2 nm RMS @ 0,1Hz
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Introduction

Á IP Beam based feedback : already developed in collaboration with CERN since 2010
Á Mechanical stabilization has to be achieved
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Å Final focus : beam stabilization strategy

ü At the IP (mechanical + beam feedback), we aim at 0,2nm at 0,1Hz
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IP feedback

Å Beamtrajectory control : simulation underPlacet
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Nuclear Instruments and Methods in Physics Research

Å Luminosity vs control ON or OFF 
and vs model of seismic motion 
(deal under Placet)
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Å Prototype of active control system :

Active control : demonstration

Á Resultswith commercial sensors: 0,6 nm RMS@4Hz.

BalikŜǘ ŀƭΣ ά!ŎǘƛǾŜ ŎƻƴǘǊƻƭ ƻŦ ŀ subnanometerƛǎƻƭŀǘƻǊάΣ WLaa{{Φ  

ü Main limitation : SENSOR (simulation and experiment).
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Transfer on a real scale
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Å Demonstration active table to QD0 active control ?

One active foot

Several active feet
Á Sensors

Á Actuators

Á Structure : QD0 Magnet

Á Integration: control, data processingΣ ǊŜŀƭ ǘƛƳŜΧ

Å Mecatronicschallenges :

0,6 nm RMS@4Hz
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Sensors : LAViStaprototypes

Á Successive developed prototypes since 2011 : 

Å Validation of the tilt, temperature drift, repeatability

Å Spurious frequencies are managed

Å R&D: a pneumatic approach is in progress

ü Mechanical system with capacitive differential measurement

ü Exploiting mechanical amplification at low frequency 
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Sensors : Developments & tests

Å Current developments:

Å Development of the sensitive part

Å Development of the data processing

Å Transfer function

Å Tests on site:

Á At Cern (22-23 January 2015 at ISR building)

Á On a micro beam experiment in March

Å Outreach aspects
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Sensors : Measurements on site

Å Comparison with Güralp and Wilcoxon sensors at CERN (ISR):

ü !ǇǇǊƻŀŎƘ ǾŀƭƛŘŀǘŜŘ Ҧ tŀǘŜƴǘ ƴÁFR 13 59336 in progress.

Accelerometer

(Wilcoxon 731A)
Mid-High frequencies

LAViSta sensor 
(x2)
Large bandwidth

Geophone

(Güralp 3-ESP)
Low frequencies

Accelerometer

Geophone

LAViSta Sensor
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Sensors : Active control

Å Active control with LAViSta sensor (First tests : 1,5Hz - 65Hz)
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Actuators

Å Industrial solution : PZT actuator

ü Two challenging ways : internal development or industrial partnershipΧ

Á Foreseen collaboration: SYMME, G2Elab, CEDRAT Technologies, SIREPE and LAPP

Á ANR (French agency) submitted (for 3 years). Pre-ǇǊƻǇƻǎŀƭ ŘŜŎƛǎƛƻƴ ƛƴ CŜōǊǳŀǊȅΧ

Å bƻ ŎƻƳƳŜǊŎƛŀƭ ǎƻƭǳǘƛƻƴ ŦƻǊ ŘȅƴŀƳƛŎǎΣ ǊŜǎƻƭǳǘƛƻƴΣ ƭƻŀŘΣ ǎǘƛŦŦƴŜǎǎΧ

ü ¢ƘŜ !bw ŘŜŎƛǎƛƻƴ ƛǎ ŀ ǎǘǊŀǘŜƎƛŎ ǎǘŜǇ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΧ

Example of a large actuatorSmall size PZT actuator

ü Specifications and tests vs ANR

Conceptual views of the future tests benches


