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CLIC stabilization requirements

A Mechanical stabilization requirements:
Quadrupole magnetic axis vibration tolerances:

Final Focus Main beam
guadrupoles guadrupoles
Vertical 0.1nm>4Hz 1nm>1Hz
Horizontal 5nm >4 Hz 5nm>1Hz

A Main beam quadrupoles to be mechanically stabilized:
I A total of about 4000 main beam quadrupoles
I 4types
I Magnetic length from 350 mm to 1850 mm



Present design approach
(CLIC stabilization WG, C.Hauviller et al.)

A Mechanical active stabilization in a feedback loop using
electromechanical sensors and (piezo) actuators

A Optimized mechanical design for

- girders, magnets and electromechanical alignment system

- best choice for number and position of actuators and sensors

- low Q mechanical resonances in order to avoid vibration

amplification

- mechanical resonances at the highest possible frequencies
A Mimimization of environmental noise

through isolation from vacuum chamber vibration, coolent flows,
cable vibration and microphonic coupling

A Experimental verification of the result of stabilization:
- construction of real hardware based on a quadrupole prototype, an
active stabilization system
Present work program: A type 4 quad ready for lab tests mid 2010.



Main Beam Mock-up

Work launched within the collaboration

A Functionalities
i Demonstrate stabilization in operation:

A Magnet powered, Cooling operating

A Configurations
i 1- Stand-alone
i 2- Integrated in Module
i 3- Interconnected

A Accelerator environment

A Parts / Measuring devices
i Floor (damping material)
T Support
i Pre-alignment
i Stabilization
I Magnet

i Vacuum chamber and BPM

I Independent measurement

Slide taken from C.Hauviller, ACE 2009



Main beam quadrupole

A Under final design.
A Plain material (incompatible with corrector magnet)
A Assembly methods to be tested (accuracy of some microns!)

Slide taken from C.Hauviller, ACE 2009



Necessary complementary verification ?

The demonstration of the stabilization of the magnet (=Magnetic
field?) I s based on Azeroo signal
the outer shell of the magnet.

The physical size of the sensors do not allow to mount them close to
the pole tips or inside the magnet.

Pole tip vibrations, coll vibrations might exist without the outer
monitors measuring them.

The limited number of monitors might not catch all vibrations.

Question:

can another physical process be used to verify the stability of the
magnetic field? A try a high energetic low emittance particle beam



Validation of Quad stabilization principle (1/2)
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Validation of Quad stabilization principle (2/2)

Ainsert a CLIC quadrupole (fully integrated into a CLIC module with
a mechanical simulation of the environmental noise) into an electron synchrotron

Ain frequency bands in which the intrinsic motion of the particle beam
Is smaller than 1nm, observe the effect of quad stabilization on/off

Ain frequency bands, where the particle beam moves more than 1nm,
the beam validation is limited to exciting mechanical vibrations of the quad
at larger amplitudes and measuring the gain of the feedback.
The performance of the feedback system at lower amplitudes would in this case
to be estimated from the signal to noise ratio of the actuators and sensors.

A objective of the test experiment at CESR-TA:
- what is the rms of the residual eigen-motion of the CESR beam as a function
of frequency

- what are the limits in noise performance of the BPM electronics?



experimental set-up

A Excitation of beam with a vertical orbit corrector dipole,
direct connection to dipole coil (Q10W)

A Observation of beam oscillations on vertical pickups with
modified BBQ electronics (Q8W)
heavy downsampling in special acquisition cards,
up to 17 minutes measurement time.

A Calibration of the system using a 300 um peak-peak
oscillation measured in parallel with BBQ system and
local orbit system.

A Various beam conditions, partial shutdown of injector
compl ex et ceée

A 4 measurement shifts
A Very friendly and effective support by CESR team



Diode detectors on PU-Q8W







