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1. Coating thermal noise 2. Atomistic simulation of SiNx
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Goal: increase the mechanical performances of current coating materials. ‘

An intensive, cooperative effort is ongoing within the VCR&D to provide / Attractive interaction Screened Coulomb repulsion \

comprehensive characterization of silicon nitride SiNx which represents a A
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promising candidate as a possible solution for the reduction of mechanical
\ losses in coating films.
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mechanical losses.

3. Amorphous Si;:N 4. Simulated Dynamical Mechanical Spectroscopy
Crystal

Dynamical Mechanical Spectroscopy (DMS) was performed
by imposing to the simulation box a sinusoidal tensile strain
g: (t ) = €, sin(wt) in the j-direction (i = X, Y or Z), and
measuring the corresponding tensile stress along the same
direction, o;. The results were averaged over all the three
directions, and the frequency f = w/2rt was varied from 0.5
GHz to 1 THz. We fixed the amplitude €, = 0.01, such that
the deformation is in the linear elastic regime. A thermostat
was employed to maintain constant temperature conditions
and dissipate the heat produced during the deformation.

Glasses by melt quenching:

Crystalline Si;N, is first equilibrated at 300K
and then rapidly heated to 5000K.

The liquid at 5000K is equilibrated and then
cooled down to 300K at constant rate in the
NPT ensemble (zero pressure).
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Pair correlation function g(r) indicate an amorphous structure. N=wt/2m
5. Results of mechanical losses in Si:N
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Via an extrapolation we estimate a value for mechanical losses at experimentally relevant

6. Conclusions and perspectives
P P frequencies which is in good agreement with the experimental values measured in deposited Si;N,.

In the simulation range of frequency, dissipation in Si;N, exhibits a behavior similar to Next steps:

what observed in oxide glasses (Rayleigh scattering, power-law dependence on f). A microscopic characterization of the dissipation phenomenon.

Modeling of different sample preparation methods which “resemble” the experimental ones
(deposition?)

For the slowest quenched glasses, losses are reduced with respect to Ta,Oc by a factor 2.
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