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In nowadays gravitational wave detectors, the limiting noise at mid-frequency range is due to Brownian thermal noise in the multilayer reflective coating, in particular the
intrinsic dissipation inside the high refractive index material. The anelastic behavior of amorphous materials is explained by the presence of metastable states that are
separated by an energy barrier. To reduce the dissipation in the material a reduction of the total density of metastable state is needed. Amorphous films whose constitutive
atoms have a coordination number larger than 3 should be characterized by a low amount of metastable states. Indeed, the structure is more rigid making structural
reorganization more difficult. Sputtered amorphous GaN has been considered as a possible candidate for high refractive index material for future detector mirrors. After a first
optimization of the deposition parameters, an explorative investigation on mechanical and optical properties has been conducted through GeNS and ellipsometry
measurements.

Why Amorphous Gallium Nitride?

The losses in materials are explained by the presence
of a number of metastable states, called Two Level
System (TLS).

High coordination number materials, in which
coordination number is higher than 3, shows a more

Deposition Information

Gallium Nitride films were deposited
by RF magnetron sputtering by using a
target of 99.99% pure GaN with
diameter of 4",
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An extensive deposition run has
been performed to optimize
deposition parameters:
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» RMS roughness < 1 nm " Mechanical Characterizations

Mechanical characterizations are performed through resonant
ring-down method and Gentle Nodal Suspension (GeNS) [3].

» The chosen sample was very uniform, with no particles on
the surface and exhibiting a RMS roughness of 0.65 nm.

The sample is placed in balance on sapphire half-sphere,
fixed on a stainless-steel platform, and excited by HV
actuation combs at its resonant frequencies; the damping
period of free oscillations at the resonance frequency is
measured. The dissipation can be quantified extracting the
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