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Abstract

The sensitivity of the present gravitational-wave detectors is strongly dependent on the quality of
the cavity mirrors, which is limited by the fabrication process. Surface figure errors, inhomogene-
ity of the substrate refractive index, non-uniform coating absorption, all arise from the mirror’s
manufacturing and typically induce non-axisymmetric aberrations.
The performances of the advanced detectors are affected by these imperfections that also lead to
a reduction of the stability and then of the duty cycle.
The Thermal Compensation Systems [1] responsible for the correction of the optical aberrations
have so far comprised methods to properly compensate the non axi-symmetric wavefront distor-
tions, based on scanning laser systems [2] or static beam shaping techniques. The compensation
is performed by shining a proper heating pattern provided by CO2 lasers [3] on auxiliary optics
placed in the recycling cavity, close to the test masses.
The scanning system can introduce noise in the sensitive bandwidth of the detector, depending on
its characteristic frequency, through several coupling mechanisms.
This contribution describes a new solution for the compensation of non-axisymmetric aberrations
exploiting a MEMS (Micro-Electro Mechanical System) deformable mirror, which is able to modify
the phase of an impinging Gaussian laser beam and to convert its intensity profile into the desired
one. This has the advantage of the DC operation and the flexibility to adaptively modify the
corrective pattern.
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