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1 Abstract

Gravitational wave astronomy is the most recent branch of the universe observa-
tion. It will widen our spectrum of analysis due to the new information brought
by those waves. However, their detection is a technical challenge since their
magnitude is minimal when reaching the earth. Designs based on Michelson
interferometers are used to detect them. It is mandatory to reduce any per-
turbation applied to those detectors since they need to have an extraordinary
degree of precision. One of the main noise limiting their resolution is the ground
motion. Multiple systems, active or passive, are then employed to reduce its
impact on the interferometers.

This thesis adresses the challenge of seismic noise. The goal is the implemen-
tation of a robust control strategy, called H infinity, on the E-TEST prototype,
which is a precursor of the Einstein Telescope. The objective is to obtain a
controller, which is rarely done for such complex system using this method.
This work explores the isolation of this structure, especially below 10 H z, where
ground motion is most pronounced. After reviewing the gravitational waves,
their detectors, the major noise sources and the current isolation technologies,
this thesis introduces the required knowledge of Control Theory necessary to
the understanding of the implementation of such method. The core of the work
is the use of two different models representing the dynamics of the active plat-
form constituting the base of the prototype. Indeed, the H infinity procedure
requires a system to produce the controllers. Those systems are meticulously
defined in terms of inputs and outputs signals. This allows for the method to
minimize the desired outputs using the other signals as given information to the
controllers. Weights are also defined to shape the desired performances given
by the method. The results of both controllers applied to their corresponding
model are analyzed.



The first model, being more basic, allows for a robustness study, demonstrat-
ing the interest of such method when the system is subject to uncertainties. The
second model, more complex, allows for the implementation of its controller on
the prototype for damping. The performances have been validated experimen-
tally and the limitation of the controller application have been proved to be due
to the model, the latter being not precise enough. However, this experiment
has proven that the implementation of controllers produced with robust con-
trol methods is possible on complex structures as the E-TEST prototype. This
contributes to the ongoing development of the Einstein telescope and the tech-
nologies required for the implementation of high-resolution gravitational waves
detectors.



