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Results published in:

Various conference papers.

PhD thesis by S. Redaelli
(stefano.redaelli@cern.ch)

Journal papers under preparation!



��������	
������	
��������	���
�������������
	��
�

���������	�
����
���
����

���������������

Machine σx
* σy

* σx
* · σy

*

[nm] [nm] [cm2]

LEP 300000 3000   9.0·10-6

SLC 1700 900   1.5·10-8

FFTB                     70

TESLA 553 5 2.8·10-11

JLC/NLC 235 3 7.5·10-12

CLIC 60 0.7 4.3·10-13
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CLIC stability study:
Demonstrate feasibility of 
nano-metre size colliding 
beams!

(magnet vibration, feedback, 
time-dependent luminosity)

Both linac and beam 
delivery are critical!

Requirements for mechanical stability:
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The CERN test stand: Vibration of the floor!

Site suitable for active stabilization: not too noisy, not too quiet.
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Vibration damping: Two systems (rigid or soft)
Cooling water: on/off
Vibration: Geophones
Alignment: Stretched wire system
Support platform: Lowest resonant frequency > 230 Hz



STACIS 2000 (TMC)

Rubber damping

Active feedback circuit
on ground motion

Measure ground motion

Actuators: piezos

Rigid system
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Includes: Passive damping (high frequency)

Active damping (low frequency resonance)
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Resolution
(two sensors side by side)

Accuracy
(different measurements)

1 nm is measured within 10% 
absolute error!

Result also relying on direct distance 
measurements (absolute distance versus 
velocity)
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Transmission ground to magnet
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(s-band)
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Integrated
RMS motion
in vertical 
direction
(above cut-off 
frequency)

Imagine motion 
below cut-off is 
filtered out (long 
term motion): 
Corrected by 
beam-beam 
feedback!
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� Reasonable performance with present technology for 
quadrupole stabilization (FF)!
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CLIC stability study has shown the feasibility to stabilize accelerator 
magnets to sub-nm!

Stabilization to sub-nm can be maintained for long periods of time!

Several systematic effects have been studied in more or less detail!

Luminosity performance is decent (70%) with present technology!

Now: � Adapt technologies to the specific accelerator requirements 
(radiation, magnetic fields, sources of noise). 

� Complete view of systematics and possible perturbations.
� Realistic FF magnet prototypes with stabilization.
� Integration into experimental detector environment, etc.

LAPP/Annecy is picking up our effort (see next talk)...

Modern technology can help us building linear colliders that looked 
too ambitious just a short while ago!


