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Direct disturbances :
Acoustic noise, cooling...
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TMC table + Feedback

Active/passive

Xlg) —3| isolation
K(a)

Setup =0 Controller
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Disturbances on
the magnet

W(q)

Process
Gla)=q
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- Parametrical optimization of the controller: H (g )=

» Hypothesis:

bo+blq_1+bzq_3

X: Ground motion measurement from CMS

K: model of the TMC table
AY : BPM
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TMC table + Feedback
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 Efficiency of the feedback scheme: 0 Hz to 2 Hz

Py

* Min Integrated RMS displacement of the beam : 0.4 nm @ 5 Hz

mmm)  Optimization of the needed mechanical support to damp fast
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Feasibility demonstration:
TMC table + Mechanical support + Feedback

X(q) | Active/passive Mechanical |

. . . Disturbances on
— ¥ isolation — filter the magnet

K(a) Ka(a) W(q)
>etup =0 Controller Process _hgv{q}
H(q) G(a) =g

Example: How to improve the behavior of the TMC table
Adding a 2"d order 1 €= 0.01
resonant low pass K, §)=——== T Wo=21Tf, f =2 Hz
filter l+=—=s+—s
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TMC table + Mechanical support + Feedback
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* Integrated RMS displacement of the beam (TMC table = Mechanical support + Feedback)
0.02nm @ 5 Hz

* Integrated RMS displacement of the beam (TMC table = Mechanical support + Feedback)
0.2nm @ 0.1 Hz

mmm=) Non linear control needed
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TMC table + Mechanical support + Feedback
+ adaptive control

X(q) Active/passive Mechanical
Ground . . .
displacement isolation filter
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TMC table + Mechanical support + Feedback
+ adaptive control

1.17e-06 ! ! R RMS displacement of the ground
= : A RMS displacement of the table + mechanical dynamic
— RMS displacement of the beam with feedback control
i : AR — RMS displacement of the beam with feedback + adaptive control
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* Integrated RMS displacement of the beam (TMC table = Mechanical support + Feedback)
0.018 nm @ 0.1 Hz
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Robustness of the system {TMC table +
Mechanical support + Feedback + adaptive control}

* Controller optimized for the PSD (o= | €= 0.01
of the ground motion filtered by o\ 8)= & 1 5 f =2 Hz
the TMC table + Mechanical |+ —=s5+—= 0~
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* The worst case:
fo=2.2 Hz

¢ = 0.005
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Robustness of the system {TMC table +
Mechanical support + Feedback + adaptive control}

X(q) | Active/passive Mechanical

1 la) Disturbances on
* W: white noise added to the 7 ol (e

measured displacement ] Pla)
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Pattern of an active/passive isolation

TMC table + Mechanical support = Global active/passive isolation
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Resenant frequency f; [Hz]

* Independent from the variations of the damping ratio ¢ in the range [0.005 0.7]

mmmm) Specification of the future active isolation support
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